‘)‘ BIG DATAVALUE

eCOSYSTEM

D4.3: Skills, Education, and Centers
of Excellence Period 2 Report M36

Workpackage WP4- SKILLS: Skills, Education, and Centers of Excell
Editor(s): Niki PavliopouloyINSIGH)T Edward CurrgyINSIGH)T
Responsible Partner: INSIGHT

Contributors Edo OsagidNSIGH) Dhaval SalwaldNSIGH)T Ernestina
MenasalvagUPM), Ana M. Moreno(UPM), Nik Swobode
(UPM), Aristide Rothweile(UDB, Andreas Metzge(UDB

Angelo Giuliana(EIT DIGITAL Susanne KuhrerEIT
DIGITAL

19/12/2019

Abstract: This document contains the Work package 4 (W
progress of activities from Month 19 to Month 36 (M19
M36) of the Big Data Value ecosystem (BDVe) pro
according to the objectives set for this periothe main
This document is issued within the frame and for the purpose of the BDVE project. This project has rt
FdzyRAYy3 FTNRY (KS 9dzNBLISI Yy ! y AGF0062017) Bnkdr GranyAgreemen
No.732630

outcomes include an enhanced best practice gui
success stories with supporting new Centres of Excelle
an enhanced Education Hub, the pilot of Data S
Analytics badges, internship portal and mobility
framework, as well as dissemination activities, like wt
papers and publications.




D4.3: Skills, Education, and Centers of Excellence Period 2 Report M36

Content s

1 INTRODUCTION oo eeeeeene e oeveeeneseeees 17
1.1 WP4 OBJIECTIVES ...outitiiiiiiiiiiiiiiiiieieiaes aeeeeeeriinininrnnnneeeees aaaeaaaeaeans 17
1.2 PURPOSE AND TARGET GROUP OF THE DELIVERABLE ......cvvviiiiiiiiiiiieiaeaeeees e 18
1.3 D@ Y1 1Y = N 10 i = 18
2 KEY ACHIEVEMENTS oo e nnninnnne e 20
2.1 WP4 KEY COLLABORATIONS ...civviiiicciiiiiiienrniieeees vveeeesnieessesnneaeeennnnns . 20
2.2 WP4 KEY IMPACTS etiiiiiiiiiiiiiiiiiiieiieeeeees aeveeeviivrinreinneeeees aaaeeaeeens 21
2.2.1 T4.1 Network of National BDV Centres of Excellence Key Impa@$
2.2.2 T4.2 BDV EduHub Key IMpacts.............cceevvveevveemiiieiiiiiiiiiiinnnnns 23
2.2.3 T4.3 Recognition of Skills for Big Data Professionals Key Impact
2.2.4 T4.4 Data Scientist Mobility Programme Key Impacts................. 24
3 GENERALACTIVITIES oo e e 26
3.1 WP4 MONTHLY MEETINGS ...oiiiiiiiiiiiiiiiiiiiie e e e e .. 26
3.2 CONSORTIUM MEETINGS ovviiiiiiiiiiiiiieeeeeenenenens vvininrnnneeeeneneneaaeaees aeeas 27
3.3 EVENTS AND EXTERNAL DISSEMINATION ...ovviiiiiiiiiiiieieieieeaeeees aeeeeseeenennnnes 28
3.3.1 Presentation of the BDV badge programme and participation in the
EDISON EDSF Release 4 Design Workshop.2018.............ccccvveeeeeeeeennnnd 31
3.3.2 Presentation of data science skills recognition framework at BDVA
Activity Group Meeting (AG28).........uuuiiiiiiiiiieeiieeei e 32
333 tlySf 2y GCNRY . A3 5Fa4lF .4.2..1.8B2

YR / SyGiSNa 2F 9EOSttSyO0S G2 . A33351F G 5
335 t FNIAOALI GA2Y AYy a5FaGl {OASYyOS {1Af

w2020A0a yR . S@&2yRé-Cbnhectl HubpeH.n.m.y.34

LYl 3S

3.3.6 Presentation in the SME Alliance Workshop: Boosting Security, Data and

0T SKill&§ WOrkshop #4........ccooeiiiiiieiiee e, 35

334 22NJ aK2LJ AYy G{KIFILAY3I 0GKS 9®&aBesISIYy . A
5
f

[

~

337 tNBaSydragazy as5FdF n !'LY C2NJ 9dzNR LIS
{20ASGFf tNRAINBaaég 4 9dzNRPLISIY LyRdzaldNE

36
338 tFNIAOALI GA2Y AY G! NIHAFAOAL

Ly GStta

G! NODAFAOALE LydSttA3aSyOS ..t.t.t....£AaF2y ¢ |0
339 tlySt 2y a¢2g8INRaA |y 9023a2adGSY TF2NJ

I NBFGA2Yy ¢ G . 5.x..t.t.t... . {.dzY.Y.A.0... .H.0.MP37



D4.3: Skills, Education, and Centers of Excellence Period 2 Report M36

3310 t F ySt 2y 4&a! RRNBadaAy3d GKS DNRBRgAy3dI bSSR

BDV PPP SUMMIt 2019.......ccuiiieeeeeeeeeieeeee e es sttt ensnenns 38
3311 t 2a0GSNJ LINBSaSyidlrdAz2y 2F 4! tNRLRalt T2
PaAy3a hLISy . FR3ISa¢ G GKS [/ 2yFSNByOS 2
Computer Sience Education (ITICSE) 2019..........cooovviiiiiiiiiiiiieiiiieiiiiiieeens 38
3.3.12 DataSCIi AWAIUS. ......coeuniiiiiiieiee e e et e s e e e e eaa e aba s 40
3313 t F NIAOALI GA2Yy Ay GKS w2dzyR ¢l ofSY a
SRdzOF A2y FTYR UGNIXYAYyAy3d 2FFSNAR OFy oS {f

Alliance 41
3314 t dzof AOF A2y 2F d&a! RRNBaaAy3d GKS DNRBGAY

in the KDnuggets BIOgPOSt........ccoovviiiiiiiiiieeee e A2
3.3.15 Participation in the Steering Committee of the SME Alliance.......42
3.3.16 Presentation of the data science recognition programs from T4.3 and
participation in the EDISON EDSF Release 4 Design Warkshop.............. 43
3.3.17 Presentation and discussion of work to recognise data science skills at a
BDVA Activity Group Meeting (AG3R)........ccoooiiiiiiiiiiieeeeeeeeeeeeeeeeeeeveeneeens 43
4 NETWORK OF NATIONAL BDV CENTRES OF EXCEL LENCE (T4.1
INSIGHT) oo e ereres e 45
4.1 WHITE PAPERS ...coi oottt tereeeeeeeeeaeae s ereeeeeeeeeeees 45
4.2 SHARING BEST PRACTICES ..ooiiiiiiiiiiiiiiiiiiiiiiiiiies eererereereerenen e e e e e e e e e .. 45
4.2.1 Best Practice Framework OVErVIEW. ...........ccevirrerrriiieeeseenaeeeaaeeenns 46
4.2.2 Deep Dive on Capabilities..........cceviiiiiiiiiiiiiiiiieeeeeee e 49
4.2.3 Critical Success Factors...........cccceeeeeeeeeeveeiieeeeeeeeeeeeeeeeeeeeeeeeennn 49
42.3. 1  ChallenNges.....ccoooviiiiiiiiiiiiiieiii s 50
4.2.3.2  SUCCESS FACIOLS.....cciiiiiiiiiiie et 51
4.2.3.3 Mechanisms to Address Challenges...........cccccuvvvvvvvennnnnnnnnnnn. 52
4.2.3.4  1deal SIHUALION......coiiieieeeeii e 54
4.3 ENGAGEMENT LIFECYCLE ccoiiiiiiiiiiiiiiiiiiiiiiiiiies errrrnieienneneeeeneaeeaeeees e 54
4.4 SUPPORTING THE ESTABLISHMENT OF NEW CENTRES OF EXCELLENCE.................. 57
4.4.1 GATE, Sofia BulgariaSuccess Story..........ccccceeeeveviiiiiieiieeeeeeeee, 58
4.4.2 Reaching out Through IDERT............coooiiiiiiiii, 59
4.5 NETWORK OF EXCELLENCE COLLABORATIONS ...cceeeeeriiiiiiiiiiiiie eeeeeeeeeeens 59
5 BIG DATAVALUE EDUCA  TIONHUB (T4.2  -UDE) ..cceceivivriiiccneienne. 62
51 EDUCATION PROGRAMMES .....coiiiiiiiiiiiiiiiinieeeeees aeeeeeeeeeeeeeeeri e ... 62
5.1.1 Master and PhD Programmes..........cccoouurviiiiieeeieiiiiiieeeeee e 63



D4.3: Skills, Education, and Centers of Excellence Period 2 Report M36

5.1.2 Professional Education Programmes...........cccccceeeeenninniininnnneeenn. 64
52 DISSEMINATION ACTIVITIES oiiiiiiiiiiiiiiiieriiiiiieeeees tevvvtiieeesestneeeeeannnaeeens . 65
6 THE RECOGNITION OF S  KILLS FOR BIG DATAP  ROFESSIONALS (T4.3
UPM) oot et e e 67
6.1 TASK 4.3 OBIECTIVES evviiieiiiiiiieeiitiiieeveiies aeeeineesesnnneessstnneanenne aeveees 67
6.2 A BRIEF REVIEWOF ACTIVITIESIN PERIOD L..cccciiiiiiiiiiiiiiiiiiiens e 67
6.3  COMMENTS RECEIVED FROM THE REVIEWERS AND THEIR |MPACT ON WORK PROPOSED
IN PERIODS 2 AND 3 ..iiiiiiiiiiiiiciiiiiiiieeis eeevvtiieeeennnn e s ennnn e eens aeveerneeeeesnan 68
6.4 SUMMARY OF THE PROGRESS IN PERIOD 2 ..covvviiiiviiiiiieeeiiiiieeee vveeeviiieeeeens 70
6.5 A BADGE-BASED FRAMEWORK FOR RECOGNISING DATA SCIENCE SKILLS IN FORMAL
EDUCATION .ccoiiiiiiiiiiiiiiiiiiiis ittt te e e e e e e es e 71
6.5.1 The First Phase of the PRelot of the Data Science Analytics Badg8
6.5.1.1 Feedback from Academia.............ccccvvvrvveereeeeeeensiiiivveinennnnn A4
6.5.1.2 Feedback from INAUSEIY............euviviiiiiiiii e 78

6.5.1.3 The September 2018 BDVA Activity Group Meeting (AG28)38
6.5.1.4 Version 0.2 of the Data Science Analytics Badge: Levels and

REQUIFEMENTS......oiiiiiiiieiieeeeeeeeeee e e e e e e e e e eeas 91

6.5.2 The Second Phase of the FRiot of the Data Science Analytics Badge

95

6.5.2.1 Feedback from Academia.........cccceeviieiiiiiiiiiiiee e 96
6.5.2.2 Feedback from the BDVA Skills Task Force..........ccccccvvnnnnnn. 98
6.5.2.3  Version 1.0 of the Data Science Analytics Badge.................. 99

6.5.3 The Pilot of the Academic Level of the Data Science Analytics Batige
6.5.3.1  Applying to Issue thBadge...........cevvvrveerviiiiiiiiiieceeeeee e, 102
6.5.3.2 Reviewing Applications for Issuing the Badge.................... 104
6.5.3.3  Web Site for the Pilot for Issuing the Data Science Analytics Badge

105

6.5.3.4  Running the Pilot for Issuing the Academic Level of the Data Science
ANAIYEICS BAUGE......coiiiiieiiiiiiiiiie s n e e e e e e e e e e e e e e e e e aaaaaas 108
6.5.3.5 Results of the Pilot for Issuing the Academic Level of the Data
Science Analytics Badge........cccuvvviiiiiiiiiieei e 110

6.5.4 ThePlatform for Issuing BDV Data Science Badges................... 110

6.5.4.1 A Quick Introduction to v2.0 of the Open Badge Standard.110
6.5.4.2 Recommendations for the production of BDV Badges........ 117
6.5.4.3 Description of how the badge issuing platform will be used118



D4.3: Skills, Education, and Centers of Excellence Period 2 Report M36

6.5.4.4 Thebadgdh a3 dzAy 3 LI F GF2NYQAa..T.dpI®GA2Y |
6.5.4.5 Basic technical requirements for the badge issuing platform19
6.5.4.6 A review of all Open Badge v2.0 certified badge issuing platforms

120
6.5.4.7 The evaluation of the platforms......................cccc 124
6.5.4.8 Instructions forUsing the Badge Issuing Platfarm................ 125
6.5.5 First Open Call for Issuing the Academic Level of the Data Science
F Y g E L)Y (ot == To (o TP 125
6.5.6 Meetings with External Stakeholders...........ccccceeviiiiiieniieee. 126

6.5.6.1  Virtual Meeting with Warsaw University of Technology....... 126
6.5.6.2  Virtual Meeting with the University of Adger, Norway (18/01/2019)

126
6.5.6.3 BDVA Tasks force on SKillS................ouuueiiiumrineniiiiiiiiinnnn. 127
6.5.6.4 Workshop SME Alliance: Boosting Securitytaland 0T Skillg
WOTKSRNOP #3.. e 127
6.5.6.5 Virtual Meeting with Politecnico di Milano............................ 128
6.5.6.6  Virtual meeting with Young Universities Research Network (YERUN)
128
6.6 ENDORSEMENTS FOR NON-FORMAL TRAINING IN DATA SCIENCE .................... 128
6.6.1 Challenges when Considering Nearmal Education.................... 129
6.6.2 Timeline for the Implementation of aBndorsement System for Nen
formal Education in Data SCIENCE..........uueiviiiieeiiiiiiiieeeee e 130
6.6.3 A Starting Point for the Endorsement System...............c............ 131
6.6.4 A Preliminary Proposal for an Endorsement System for-Fomal
Education in Data SCIENCE..........cooiiiiiiiiiiiiiiiieee e 133
6.6.5 The logistics of the Endorsement System...........cccccevviiiirnnnnen. 134
6.6.6 Work Planned in Period.3............uuuumiimmmmiiiiiiiieeeeneeees e 135
6.6.7 Meetings with External Stakeholders............ccccccccniiiiiiiiiinnnnn.n. 135
6.6.7.1 EBDVF 2018Meeting with NoKia.............cccvvveiiiiiiniiiine, 135
6.6.7.2  Virtual Meeting with Big Data La&oCorsSi...........cccoeeeeeeeeeeeennn. 136
6.6.7.3  Virtual Meeting with EIT Digital Professional Schaal.......... 136
6.6.7.4  Meeting with Big Data LabCoOrSi..........ccuuvviiiiieiiiiiiiiiiieeeee 137
6.6.7.5 EBDVF 2019Meeting with NoKia..........c..cccooeveeiviiiiiiiineeen, 137



D4.3: Skills, Education, and Centers of Excellence Period 2 Report M36

6.6.7.6  Virtual Meeting with Big Data L&oCoOrSi.........cccccccevvvviinnnnnnne. 137

6.6.8  SUMMAIY....uuiiiiiiiiiiiiiie ettt e e e et e e e e eeeeeaes 137
7 DATA SCIENTISTS MOBI LITY PROGRAMME (T4.4 -EIT DIGITAL) ... 139
7.1 DEFINE, DESIGN AND |IMPLEMENT THE | NTERNSHIP PORTAL .....cccvvvvviviiiienennn. 139
7.2 MOBILITY FRAMEWORK CO NCEPT DEFINITION AND IMPLEMENTATION PLAN .......... 144
8 CONCLUSION s e v, 146
9  REFERENCES ..ot vttt eeeeaaaeaanns 148
CORE ORGANISATIONAL MODEL oot e, 150
A, STRATEGY wirtiiiiiiiiiiiiiiiiiiiiiiiiies tvtiisieesesssesesnsisnnnnes ereresseeeeaeeeeeannn 150
B. GOVERNANCE & STRUCTURE.......ccitiviiiiiiiiiiiinieeees avveeeeeesseesesiinn e e 151

I GOVERNANCE ..vttviiiiiieieciviveiiiiiiiiins iiisesseeesesesnsrnninnn s rreseeseeeaaaseen 151

1. STRUCTURE ..coivvviiviiiiiii i e e eeeeieeiiies aeveeevvsvinnnnsseseasnnnnnnnns aeveeessssennns 152
C. FUNDING iiiiiiiiiiiiiiiiiie et e 153

D PEOPLE AND CULTURE ...ooiviviiiiiiiiiiniienenniiee veeevvvvvvviininnn e nnnnees aeees 154

1 PEOPLE ..ot e e 154
v O 155
CAPABILITIES ittt e eeeee e e 156
A. BUSINESS DEVELOPMENT ...ccoooiiiiiiiiiiiicciciiiiies eeeeeeeeeeeeee e e e e e e e eeenneneee e 156
B.  COLLABORATION ..uciiiiiieiiiiiiiiiiiiiiieeees vviiieseeeeesnvenvnnninn s rrreaeseeeaaes 158
C. TECHNICAL INFRASTRUCTURE......cctvttiiiiiinininenniiiiis aeveeveessisssneseassssnennns . 160
D. RESEARCH SUPPORT SERVICES......ccoiviiiiiiiiiiiinieneeees avveeeesssseeessiinnnn 160
E. INTELLECTUAL PROPERTY (IP) AND DATA PROTECTION (DP) ....cccooeiiiiiiiiininnns 163
F.  POLICY OUTREACH .coiiiiieeiiiiviitiiinieeees ettttieeeeeeeevvnnrininnn e es trvnraaaeaaas 165
G. EDUCATION AND PUBLIC ENGAGEMENT (EPE) ...coovviiiiiiiiie e, 166
H. TECHNOLOGY AND KNOWLEDGE TRANSFER ........ccooiiiiiiiiiciciies ereeeeeeeeenns 169

. PERFORMANCE AND | MPACT ASSESSMENT ..eoviiiiiiiiiieeeeeeeieieieiees vvvvvveneeeeeens 171
A. INTRODUCTORY NOTE FOR BDVEG& DATA SCIENCE BADGES: ACADEMIC FEEDBACK . 177
B. ACADEMIC QUESTIONNAIRE : REQUIRED SKILLS FOR THE DATA ANALYTICS BADGES. 178
A. INTRODUCTORY NOTE FOR BDVE®& DATA SCIENCE BADGES: INDUSTRY FEEDBACK.. 181

B. INDUSTRIAL QUESTIONNAIRE : REQUIRED SKILLS FOR THE DATA ANALYTICS BADGES 182
INTRODUCTION oot avtvevie e e e e e e eeenreeeareee e 195
GENERAL INFORMATION iiiiivrvviiiies i e e e e aveee 196

A.  CONTACT INFORMATION .cotviiiiiiiiiiaiiiiiiieieiiiies vvvvininnerrreeeeeneeaeaaaees aaveas 196

B. PROGRAM BACKGROUND ...c.ccoieiiiiiiiiiiiiiiiiieeees v eeeeeeniinin e s 196

L © ] = T NSO 196
ACQUISITION OF THE R EQUIRED SKILLS .o vieeee e, 197
INTRODUCTION it ettt ees teveevearina e aees 206
INFORMATION REGARDIN G THE APPLICATION PR OCESS .....ccceeeeees 206



D4.3: Skills, Education, and Centers of Excellence Period 2 Report M36

A. How TO COMPLETE THE TEMPLATE FOR | SSUING APPLICATIONS ....cccevvvvereeeninnns 207
V. GENERAL INFORMATION ..occciiiiiiiiieeniiiiinneeees aevvvvvreeeeessnnnnnnnnses s eeeees 207
VI. ACQUISITION OF SKILLS cevuiiiiiiiiieeeiiiiiieeeeiiiies eetieeeeeeeie e e eeraeeeeeenaas ... 207
EVALUATION GUIDELINE S FOR THE DATA SCIEN CE ANALYTICS BADGE
............................................................................................................. 209
A.  CRITERIA FOR EVALUATI ON .ivtiiiiiiiiiiiiiiiiiiiiiiiinns avvesianseeseseseesssssnnnnnnn ... 209
B. THE FINAL DECISION .ccoiiiiiiiiiiiiiiiiiiiiiiiies cevvviee e ees rvveeaeeas 210
THE REVISION OF APPL ICATIONS s e 210
APPEALS i s arreeeaee e 210
A. ARTICLE 17 PERFORMANCEOF THE REVIEW .....c.cccccciiiiiiiiiiiiiiis 211
B. ARTICLE 2 - OBLIGATIONS OF IMPARTIALITY oo e, 211
C. ARTICLE 3 - OBLIGATIONS OF CONFIDENTIALITY i, 213
D. SIGNATURE .t ettt eeeeeeeaeaeeen 213
A. SUMMARY OF THE EVALUATION ..ccccoiiiiiiiecviiiieees aeeevciiee e 216
B. DETAILED EVALUATION oo evreeevssitnee e e e snnnneee s .. 216
INTRODUCTION  iiviiiiies iirisss s eees avreeeaeaaaaeaeaens 221
REQUIREMENTS FOR REV IEWERS ....ooiiiiiee v 221
EVALUATION GUIDELINE S FOR THE ACADEMIC L EVEL OF THE DATA
SCIENCE ANALYTICS BA  DGE ..ccooiiiiiiieiiiiiiiiiiiee v 221
A.  GENERAL GUIDELINES .ivvuiiiiiiiiiiiiiiiiiiiiiininns vviiinneesessssnssnniinnnes e 222
B. CRITERIAFOR EVALUATION .ccoiiiiiiiiiiiiiiiiiiiieieeees ttveeeee e eeevevvinn e .. 222
C. THE FINAL DECISION ..ccoiiiiiiiiiiiiiiiieeeeiiiiie eeeeevevvviiiiiis e e e e e ennnees aeveveeens 224
A. INTRODUCTION .o et rvvveeeeees 228
B. WHATISAN OPENBADGE? ..cciiiiiiiiiiiiiiiiiiiinies atieeeeeeseesvvsiiii s .. 228
C. REGISTERING WITH THE OPEN BADGE FACTORY ...covvvviiviiiiiiiiiiniieiiiiee evvveveenns 228
D. SETTING UP THE BADGE FOR | SSUE.....citiiiiiiiiiiiiiiiiiiiiiies vevvvvviininnneeeeees 230
E. ISSUING BADGES.....cciiiiiiiiiiitiiiiiiiis etvveeeeevvevviiiiinnnn e nnees aaveeeaaeeeeens 233
F. RECEIVINGA BADGE ..cociiiiiiiiiiieiiiiciiiiiiees veeeeveiineessen e enennnes evereeeees 234
G. FINAL CONSIDERATIONS iiieiiiiiiiviiiciiiieieeeeees aeveeeeeeeeee e e e ... 235
A O = 7y ) RSP 236
B. GENERAL DESCRIPTION .ccciiiieiiiiiiiiiiiiiiieieeees tvveeeeeeeeevvnnviin s ne e aees avveeas 236
C. REQUIRED SKILLS ctiiiiiiiiiiiieii it eteeviiie et areeesis 237
D. L8 = o] 237
A.  MOBILITY FRAMEWORK SURVEY TEMPLATE ..vuuviiiiiiiieiiieriiriiiiiens evvvvrnnnnnneens 238
B. MOBILITY FRAMEWORK PROJECTS CANDIDATE ..cocovveieeeeeeiiiieieiiiiiiies vveveeeeeens 240
A. FUNCTIONAL SPECIFICATION FOR THE INTERNSHIP PORTAL ....ccccccvvirirnrirreneenee. 241



D4.3: Skills, Education, and Centers of Excellence Period 2 Report M36

Li st of Figures

FIGURE 1: PANELON i Rom BIG DATA TO Al AND BEYONDO AT EBDVF 2018 ................. 33

FIGURE 2: WORKSHOP IN 1 BAPING THE EUROPEAN BIG DATA LANDSCAPE: FROM |- SPACES AND
CENTERS OF EXCELLENCE TO BiG DATA DIGITAL INNOVATION HUBSO AT EBDVF 2018 . 34

FIGURE 3: SKILLS SESSIONINTHE RIGA BDV PPPSUMMIT ..ccovvviiiiiiiiiiieeevveviiee aevees 38
FIGURE 4: POSTER OF fi APROPOSAL FOR RECOGNIZING SKILLS IN DATA SCIENCE USING OPEN

BADGESOD ..cciiiiiiiiie it e aeeaee e 39
FIGURE 5: DATSCIAWARDS 2019 ...oiiiiiiiiiiiiiiiiiiiiiie e enaeee aee 41
FIGURE 6: SME ALLIANCE ROUND TABLE DISCUSSION ...cccovvviiiiiiiiiiiiieeeienees aeeeveevennns 42
FIGURE 7: BDVA ACTIVITY GROUP MEETING (AG35) ..cocviiiiiiiiiiieiiiieiiies e 44
FIGURE 8: BDAIC OE FRAMEWORK ....ccovvvviiiiiiiiiiiieieneiiee teeeeevvevvviniinnn e e ennneee aees 46
FIGURE 9: ENGAGEMENT LIFECYCLE FOR BDAIC OES......coovvviviiiiiiiiiiiee i, 54

FIGURE 10: GEOGRAPHIC HEAT MAP W ITH ALL EUROPEAN BIG DATA CENTRES OF EXCELLENCES7
FIGURE 11: GATE DIRECTOR PROF. SILVIA ILIEVAWITH EU COMMISSIONER MARIYA GABRIEL

AT THE LAUNCH OF GATE ..oiiiiiiiiiiiiiiiis i vvvvviniiins evveneanns 59
FIGURE 12: EDUCATION HUB LANDING PAGE......ccciiiiiiiiiiiiiiiiiiiiiie v 63
FIGURE 13: EDUCATION PROGRAMME PROFILE INFORMATION ....ccovvviriiriiiiinineeninnens veeens 64
FIGURE 14: DESIGN OF THE DATA SCIENCE ANALYTICS BADGE VO.1 ......coovvvvviiriiiinnnnn, 68
FIGURE 15: SUMMARY OF TASK 4 . 8 @UTCOMES IN PERIODS 1-3........ccooeiiiiiinnnnnnnns 70
FIGURE 16: WORK ON THE DESIGN OF THE DATA SCIENCE ANALYTICS BADGE.................. 71
FIGURE 17: THE RELEVANCE OF BASI C LEVEL SKILLS FOR INDUSTRY 1 ...cccccvvvverieeeeenennnn. 78
FIGURE 18: THE RELEVANCE OF INTE RMEDIATE-LEVEL SKILLS FOR INDUSTRY 1 .......cccuveeee. 79
FIGURE 19: THE RELEVANCE OF EXPERT LEVEL SKILLS FOR INDUSTRY 1 ....cccivvviiiriiiinnnnn. 79
FIGURE 20: THE RELEVANCE OF BASIC LEVEL SKILLS FOR INDUSTRY 2 .....ccvvvvvivriniiinnenns 81
FIGURE 21: THE RELEVANCE OF BASIC LEVEL SKILLS FOR INDUSTRY 3 .....ccivvviiviiiiinnnnn, 82
FIGURE 22: THE RELEVANCE OF BASIC LEVEL SKILLS FOR INDUSTRY 4 .....ccccvvvvvvvveeeeeenen. 84
FIGURE 23: THE RELEVANCE OF | NTERMEDIATE LEVEL SKILLS FOR |NDUSTRY 4 .......cccuuvuiee 84
FIGURE 24: RELEVANCE OF EXPERT LEVEL SKILLS FOR INDUSTRY 4 .....ccoooiviiiiiiinnnnnnnns 85
FIGURE 25: THE RELEVANCE OF BASIC LEVEL SKILLS FOR INDUSTRY 5 .....ccccvvvivvivieeeeeeen. 86
FIGURE 26: THE RELEVANCE OF INTERMEDIATE LEVEL SKILLS FOR INDUSTRY 5 ................. 87
FIGURE 27: THE RELEVANCE OF EXPERT LEVEL SKILLS FOR INDUSTRY 5.....ccccvviiiiiiiiinnnnn. 87
FIGURE 28:. DATA SCIENCE ANALYTICS BADGES WITH ACADEMIC AND PROFESSIONAL LEV ELS

(VL.0) oo viiiis e eeeeriee e 101
FIGURE 29: BADGES APPLICATION AND |SSUING PROCESS.....ccccviiiiiiiiiiiiiiiiiiee avvees 101

FIGURE 30: SUMMARY OF THE PROCESS FOR APPLYING AND | SSUING ACADEMIC BADG ES..... 102
FIGURE 31: SCREENSHOT OF THE SKI LLS RECOGNITION PROG RAM WEB SITE WITH TH E HOME 105
FIGURE 32: DEADLINE AND ELIGIBIL ITY DETAILS IN THE SKILLS RECOGNITION PROGRAM... 106
FIGURE 33: INFORMATION ABOUT THE DOCUMENTS FOR APPLI CANTS AND REVIEWERS ........ 107
FIGURE 34: SCREENSHOT OF THEFIRSTPARTOF THE FAQ ..ooiiriiiiiiiiiiieeiiieveiee eevee, 107



D4.3: Skills, Education, and Centers of Excellence Period 2 Report M36

FIGURE 35:
FIGURE 36:
FIGURE 37:

FIGURE 38:
FIGURE 39:
FIGURE 40:
FIGURE 41.:
FIGURE 42:
FIGURE 43:
FIGURE 44:
FIGURE 45:
FIGURE 46:
FIGURE 47:
FIGURE 48:
FIGURE 49:
FIGURE 50:
FIGURE 51.:
FIGURE 52:

TWITTER MESSAGE REGAR DING THE BDVE PILOT ..ovvviiiiiiee e, ... 109
A SIMPLE BADGE EXAMPL E.coooovvviiiiieeisiiiinieenes avvetieeeesssssnsnnnseessnnnns 111
EXAMPLE OF THE APPLICATION OF THE UK GUIDELINES FOR FRONT OF PACK LABELS
............................................................................................. 130
THE ENDORSEMENT PROCESS FOR NON-FORMAL EDUCATION IN DATA SCIENCE 135
INTERNSHIP PORTAL SEARCH LIST coiiiiiiiiiiiiiiiiiiiiiiieeeeees tvveeeeseseeessnnnnns 140
INTERNSHIP PORTAL DETAILED INFOR MATION ..cccovviiviiiiiiiiiieneeeeeeee veveeas 141
INTERNSHIP SURVEY QUE STIONNAIRE cevviiiiiiiiiiiiiiiiiiiineiiiees eeeervieeasianas 142
INTERNSHIP SURVEY RESULTS....cciiiiiiiiiiiiiiiiiiieeeiiee teeeeeeveeeaaniina s 143
MOBILITY FRAMEWORK SURVEY RESULTS ..occeiviiiiiieeesiiiinnneenes vevvveeeeens 145
RESEARCH LIFECYCLE [8] evvvveiiiiiiiiiieeiiviiiiiiees aevvvvveeeessssnnnnene e 161
GLOSSY TEMPLATE OF PERSONS OF EXCELLENCE ......ccvvvvveeeiiiineeeeeninns e 174
GLOSSY TEMPLATE OF BDAIC OE FRAMEWORK ....cvvveeiiiiiiieeeesiiiiiees eeeeen 175
GLOSSY TEMPLATE OF CASE STUDIES ..oovvvvvviiiiiiieieeeeeereiies eevevveevsnnnnnns 176
HOME PAGE FROM POP-UP AND FROM PEOPLE&TALENT ....ccevvveieeeeeeeeeeeennn, 244
MOCK-UP OF MOBILITY PORTAL ..vvvtiiiiiiiiiiiieieieieeeeeees teveveeeeesesnnnnennns 245
INTERNSHIP MAIN PAGE ..oocoiiiviiiiiiiiiiiinienenees avveeeeeeseeesissinsn e .. 246
INTERNSHIP POSITION L IST tiviiiiiiiiiiiiiiiiiiinnieneieee teveeeesesssssinnsnnne s 247
INTERNSHIP POSITION D ETAILS coiiiiiiiviiiiiiiiiiiiinieneeees avveeeeseseeesssiinnnns 248



D4.3: Skills, Education, and Centers of Excellence Period 2 Report M36

L1 st of Tabl es
TABLE 1: DEFINITIONS , ACRONYMS AND ABBREVIATIONS ..oovviviiiiiiieiiiiiiiiiniiees evveveenns 14
TABLE 2: WP4 MEETINGS SCHEDULE ...uuuiiiiiiiieeiicciiiiiiiiees avveiiinseeeeassseessssnnnnanns . 27
TABLE 3: BDVE CONSORTIUM MEETINGS SCHEDULE ....cccceviviiiiieeeiiiiieeees aevevensnvneeeas 28
TABLE 4: EVENTS AND EXTERNAL D ISSEMINATION ACTIVIT IES OF BDVEWPA4 ................... 31
TABLE 5;: CORE OPERATIONAL CAPABILITIES OF THE BDAIC OE FRAMEWORK........ccvveeveunes 48
TABLE 6: SUMMARY OF CHALLENGES ...uvvviiieeiiiiiiiieeeiiiiiies eeveeesasssnnessessnsnnnesees .. bl
TABLE 7: SUMMARY OF SUCCESS FACTORS.....iiiiiiiiiiiiiiiiiiiiiiiens vviinsseeeeassesesssnenns 52
TABLE 8: SUMMARY OF MECHANISMS TO ADDRESS CHALLENGES ......coeiieeeeeiieeviniinnnnnn, .. 53
TABLE 9: SUMMARY OF I DEAL SITUATIONS ..vvvviiiiiiiiieiiiiiiiiiiiiiens aeveaiasseeseassesessssones 54
TABLE 10: TIMELINE OF TASK 3.4 FOR PERIODS 2 AND 3....ccoiiiiiieiiiiiiiiiiiiiiees evveveenns 69
TABLE 11: DETAILED TIMELINE FOR ACTIVITI ES RELATED TO FORMAL EDUCATION .............. 72
TABLE 12: REQUIREMENTS OF THE DATA SCIENCE ANALYTICS BADGE (Vv 0.1) ......cccee... 73
TABLE 13: REPLIES FROM PEOPLE WITH BASIC, INTERMEDIATE AND EXPERT LEVELS. ........... 83
TABLE 14: CONSOLIDATION OF RECOMMENDATIONS PROVI DED BY ACADEMIA AND INDUSTRY . 92
TABLE 15: THE FINAL LIST OF REC OMMENDATIONS TO BE C ONSIDERED IN THE REV ISION OF THE
DATA SCIENCE ANALYTICS BADGE ...uvvuiiiiiiiiiiiiiiiiiiiiiiins avressnsessesssseesssssnsnnnn 94
TABLE 16: NEW FORMULATION OF DATA SCIENCE ANALYTICS BADGE (V 0.2) ......ceceee. 95
TABLE 17: SCHEDULE FOR THE SECOND PHASE OF THE PRE-PILOT ....uvvviiiiiieiiveeeiiiiiinn, 96
TABLE 18: ALTERNATIVES FOR DSA.1 AND DSA.2 OF THE DATA SCIENCE ANALYTICS BADGE99
TABLE 19: DATA SCIENCE ANALYTICS BADGE VERSION 1.0 .ccccovvviiiiiiiiiiiiciiieeees e 100
TABLE 20: MATCHING BETWEEN RECOMMENDATIONS AND V 1.0 OF THE BADGE REQUIREMENTS
...................................................................................................... 100
TABLE 21: EXTRACT OF THE TEMPLATE TO COLLECT EVIDEN CES RELATED TO THE DATA SCIENCE
ANALYTICS BADGE, FIRST SKILL tivvvviriiiiiiiiiieeiinniiiiies aeveeevsssensnnnsneeeessseeennns . 103
TABLE 22: THE PILOT TIMELINE .evviiiiiiiieiiiiiiiiiiiiiniees vvvveeeeeeeeevennnrnnnnnn s s 108
TABLE 23: TASK 4.3. TIMELINE FOR ACTIVITI ES RELATED TO NON-FORMAL EDUCATION ..... 131
TABLE 24: EXAMPLE OF QUALITY INDICATORS % ..ooiiiiiiiiiiccicceeieeee e 133
TABLE 25: SUMMARY OF STRATEGY PRACTICES ...cooiiiiiiiiiiiiiiiiiiiiiiees iviveeeeeeeeeennnns 151
TABLE 26: SUMMARY OF GOVERNANCE ..vvuiiiiiiiiiiiiiiiiiiiiiiinnes iinsseessesseeesssssnnnnnns 152
TABLE 27: SUMMARY OF STRUCTURE .....ciiiiiiiiiiiiiiiiiiiiinnns aereeiinseesessssessssssnnnnnn . 153
TABLE 28: SUMMARY OF FUNDING ...vvviiiiiiiiiiiiiiiiiiiiiiiins avvieiinnsee e e e e seeesensannnnnns ... 154
TABLE 29: SUMMARY OF PEOPLE....ccciiiiiiiiiiiviiiiiiiiiees evtvieie e e eeeevvininan e e 155
TABLE 30: SUMMARY OF CULTURAL PRACTICES ...uuiiiiiiiieeiiiiiiiiiiiiens vveiinseeeeaaaenns 156
TABLE 31: SUMMARY OF BUSINESS DEVELOPMENT.....uuiiiiiiieeiieiiieiiiiiiies evvrvennnneeeens 158
TABLE 32: SUMMARY OF COLLABORATION ..uuciiiiiiiieiiiiiiiiiiiiiniees ieeraeseeeseeeessnennnnnns 159
TABLE 33: SUMMARY OF TECHNICAL INFRASTRUCTURE .....cciiiiiiiiiiiiiiniiiiiinnees nnnneens 160
TABLE 34: GOOD PRACTICES IN RES EARCH SUPPORT SERVICES ....uuuiiiieieeeieeeriniinnnnnns .. 162
TABLE 35: GOOD PRACTICES IN IP AND DPo..cuciiiiiiiiiiiiiiiiiiiiiiiis iinnee e eeseeenanns 165

10



D4.3: Skills, Education, and Centers of Excellence Period 2 Report M36

TABLE 36: GOOD PRACTICES IN POLICY OUTREACH....ccuiveeiiiiciiieeeeeiiiiee vveeeeeesnnnns
TABLE 37: SUMMARY OF PUBLIC OUTREACH ..ccovciiiiieeiiiiiiieeesiine avvveeeeesssnnnnneens
TABLE 38: GOOD PRACTICES IN TEC HNOLOGY AND KNOWLEDG E TRANSFER.......cccceeeeeeees
TABLE 39: GOOD PRACTICES IN PER FORMANCE AND IMPACT ASSESSMENT .....covviieeererenns
TABLE 40: BDV DATA SCIENCE ANALYTICS BADGE SKILLS ..ccoovvieeiiiviiiiiiiiiiiieeees e
TABLE 41: BDV DATA SCIENCE ANALYTICS BADGE SKILLS ..cccoovvcvvireeeiiiiiiieeeees evves
TABLE 42;: BDV DATA SCIENCE ANALYTICS BADGE SKILLS ..cccoovccviiveeeeiiiiieeeees eveae

11



D4.3: Skills, Education, and Centers of Excellence Period 2 Report M36

De f i

n

t

ons

Acronyms and

Acronym Title

AG Activity Group

Al Artificial Intelligence

BBDC Berlin Big Data Centre

BD Business Development

BDAICoE Big Data andrtificial Intelligence Centrg
of Excellence

BDV Big Data Value

BDVA Big Data Value Association

BDVe Big Data Value ecosystem

CoE Centre of Excellence

CsC Centre Steering Committee

D Deliverable

DP Data Protection

DSM Digital Single Market

DTI Department of Trade and Industry

EBDVF European Big Data Value Forum

EC European Commission

EDSA European Data Science Academy

EDSF EDISON Data Science Framework

EduHub Education Hub

EPE Education and Public Engagement

EU European Union

FDI Foreign Direct Investment

GA General Assembly

GDPR General Data Protection and Regulatic

ICT Information and Communicatio

Technologies
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Acronym Title

HOoT Industrial Internet of Things

loT Internet of Things

IP Intellectual Property

IPC IntellectualProperty Committee

IRI Internationalised Resource Identifier

IT Information Technology

ITICSE Innovation and Technology in Comput
Science Education

IUA Irish Universities Association

JWS JSON Web Signature

KPIs Key performance indicators

LGPL Lesser General Public License

M Month

MIS Management Information Systems

MOOCs Massive Open Online Course

MSc Master

NCoE Network of Centre of Excellence

NDAs Non-Disclosure Agreements

NUIG National University of Ireland Galway

O Objective

PhD Doctor of Philosophy

PMO Project Management Office

PPP PublicPrivate Partnership

R&D&I Research, Development and Innovatig

RIN Research Information Network

RRI Responsible Research and Innovation

RSS Research Support Services

SB StrategyBoard
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Acronym Title

SIC Scalable Innovation Cycle

SMEs Small and mediursized enterprises

T Task

TF Task force

TTOs Technology Transfer Offices

UcCcC University College Cork

UCD University College Dublin

uiC Universitiesindustry Collaboration

URI Uniform Resource Identifier

UuID Universally Unique Identifier

WIPO World Intellectual Property Organisatiq

WP Work package

YERUN Virtual meeting with Young Universitig
Research Network

Tablel: Definitions, Acronyms andbbreviations
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Executive Summary

The goal of the Big Data Value ecosystem (BDVe) is to suppoBighBata Value
PublicPrivate PartnershipBDVPPP)n realising a vibrant datdriven EU economy.

2tn G{YL[[{Y {1AffAaACEQORMIOFViASZYy =i I Rt $ S yiii S
of Big Data Skills and Education within Europe. BDVe cannot transform the Skills and
Education landscape of Europe alone, thus this WP emphasises on collaboration with
existing initiatives to build on their progreasd work in partnership. WP4 links with
National BDV Centres of Excellence (CoE) to foster collaboration and support the
establishment of new centres. To provide targeted access to offerings concerning
European universities' data scientist and data engimge programmes, WP4
established the BDV Education Hub (EduHub) to facilitate knowledge exchange on
educational programmes. In addition, industrial needs are also met. BDVe leverages
existing efforts by EIT Digital on its Master (MSc) and professionasewand
collaborates with the European Data Science Academy (EDSA) and EDISON projects on
Data Science Curricula. Finally, a mobility framework and internship portal for data
scientists and professionals are being established, leveraging existing Eumpan
national initiatives.

D4.3 covers the WP4 progress from M19 to M36 of the BDVe project.

Actnom abSig2N] 2F blaAazylt .5+ [/ SyiNBa 2
first period, conducted a survey on CoEs and defined a best practice guide
based on inteviews from different CoEs. In this period, the best practice guide
was refinedto reflect the increasing importance @frtificial Intelligenceas a
topic for Big Data CoEs. Thaidewas extended with additional knowledge
and has beersuccessfly tested on GATEthe first Big DataCoE in Bulgaria.

Further work focused oacrosscase analysis for the identification of common
best practices and critical success factotsch have been captured in a white
paper. The Network of CoE have collaborated togethren number of areas
including sitevisits for best practice sharing and in the development of a
number of funding proposals involving multiple members of thetwork.
Finally, we have developed an Engagement Lifecycle to support a systematic
approach tosupporting CoEs at different stages of development-giest-up,

Early Stage, and Mature).

Actnodon a. A3 5FGF 1 fdzS 9RdzOF A2y 1 dzoé¢ € SR
EduHub with 166 MSc courses in BDV. In this period, the EduHub was
enhanced with 18 MSc courses, 12 Doctor of Philosophy (PhDs), and 62 on
site/online professional training programmes. The EduHub is hosted as part of
the BDV PPP web portal. Details are reported in [8}.5

Atndo a¢KS wSO23ayAlAz2y 27F {bjthefUPM,inT2NJ . A 3
the first period, conducted a review of existing recognition frameworks for
skills in data science and proceeded with Open Badges. After considering
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different options, the initial version of the types and requirements for the
badges was tan from work from the EDISON project. In this period, it
conducted a review of the plan for the badges gathering feedback from
academia and industry, it designed its first pilot of the Academic level of the
Data Science Analytics Badge, and it is curreatfgring that badge to
academia. Also, it began work on a second skills recognition system focusing
on nonformal training. Details are reported in D412].

A¢cnon a5FGF {OASYGA&Ad az20AfAG@ tNRINI YY!
period, conducted awgvey on existing mobility programmes and it underwent
an initial design for portal for internship positions and mobility programmes at
the industry. After considering different options for the internship portal, it
was decided to focus only on the suppgigde of the open Big Data internship
position. In this period, a survey was conducted that led to a high interest in a
mobility framework and internship portal, and initial plans were made on the
future pilot programme. Additional solutions for the intemp portal are
investigated using social channels. Details on the scope and objectives are
reported in D4.7.
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1 Introduction

The goal of BDVe is to support tBBVPPP in realising a vibrant dadaiven European
Union (EU) economy. The madriorities of the project are:

A Being informed on the most important facts in Big Data for corresponding
decisionmaking inthe BDWPP

A Supporting the implementation of thBDVPPP from an operational point of
view
A Developing a vibrant community around tB®VPPP

A Supporting the development of a European network of infrastructures and
centres of excellence around Big Data

A Settingup a professional Communications strategy

A Setting up a framework that supports the acceleration of ddtaen
businesses

A Ensuringhe sustainability of the investments and actions triggered bygb/
PPP

2tn Aa lo2dzi a{YL[[{Y {1Affas 9RdzOIGA2YZ
tackles the important issue of Big Data Skills and Education within Europe. BDVe
recognises Hat it cannot transform the Skills and Education landscape of Europe
alone; thus a key principle of this WP is a strong emphasis on collaboration with
existing initiatives to build on their progress and work in partnershipparticular,
WP4 links with Btional BDV Centres of Excellence to foster collaboration and support
the establishment of new centres. To provide targeted access to offerings concerning
European universities' data scientist and data engineering progranamesell as
commercial trainingofferings WP4 established the BDV EduHub to facilitate
knowledge exchange on educational programmes. In addition, BDVe works with
industryto ensure Data Skills education is meetindustrialneeds. BDVe leverages
existing efforts by EIT Digital on it$Sikhnd professional courses and collaborates with
former members of th&EDISON projecbn Data Science Curricula. Finally, a mobility
framework and internship portal for data scientists and professionals are being
established, leveraging existing Europeamd national mobility programmes and
initiatives, as well as internship positions.

1.1 WP4 Objectives

The objectives of WP4 are to develop skills, education, and Centres of Excellence
around Big Data that facilitate Europeevel coordination, help to aligourricula

with industry needs, and accelerate skills development, thus increasing the number of
European data scientists by 2020. To this end, the overall objectives are:
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04.1: To establish a Network of National BDV Centres of Excellence to foster
collabaation and share best practices between existing centres and support
the establishment of new centres (Task (T) 4.1).

04.2: To exchange knowledge on data scientist educational programmes
across Europe by delivering a BDV EduHub as a platform and livositoep
for suchknowledge (T4.2).

04.3: To establish a Big Data skills recognition framework for BDV
professionals to ensure th&IJNE 3 NJ aiyhdénQwith industry needs
(T4.3).

0O4.4: To stimulate and promote mobility of students, confirmed data
professonals and domain experts, and mobility opportunities beyond the BDV
PPP such as Industrial Internships (T4.4).

1.2 Purpose and Target Group of the Deliverable

The aim othis celiverable(D4.3)is to provide a detailed report on the activitiasd

in particula the results and offeringsf all WP4 tasks including reports on (T4.1)
Network of National BDV Centres of Excellence, (T4.2) Big Data Value Eddoatjon

(T4.3) The Recognition of Skills for Big Data Professionals and (T4.4) Data Scientists
Mobility Programme. The target groups of the deliverable include Managers of
Centres of Excellence (T4.1), Educators and Industry with interest in skills recognition
and promotion of their educational programmes. (T4.2, T4.3) and members BOake

PPP aneéxternal actors with interest in Mobility opportunities in Big Data (T4.4).

1.3 Document Outline

The remainder of this document is organised as follows:

A

Section 1 describes an introduction on BDVe and WP4, WP4 objectives,
purpose, and target group of the dedirable, links of WP4 to other project
activities, WP4 key collaboration and impacts, and document outline.

Section 2 describes the key achievements of WieAyding its main outcomes,
key collaborations and impacts.

Section 3 describes the general adies of WP4, like internal meetings,
events, and external dissemination, WP4 monthly meetings, and management
activities.

Sections 4 provide a more detailed description of the individual tasks:

1 Only a summary is provided here, as details are provid&@#ib [6]
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Section 4 describes all the achievements of T4.1, like @sdan the
best practice guide, supporting new Centres of Excellence,
collaborations, and meetings that took place with the network of
Centres of Excellence and dissemination activities.

Section 5 describes all the achievements of T4.2, i.e., it deschbes t
current status of the EduHub, its courses, and training programmes, as
well as the events during which the EduHub was presented.

Section 6 describes all the achievements of T4.3. It begins with a brief
review of the activities from the previoyseriod. Then it addresses
issues raised by the reviewers at the end of that period. Next, it
describes work from this period, including: the phases of theplat

of the badges and the feedback received from industrial and academic
stakeholders. It atsdetails the pilot of the Academic Level of the Data
Science Analytics Badge, how it was disseminated, and the selection
process for the platform for issuing the badges. Finally, an initial
proposal of the endorsements for négormal training in data sence

is given along with details of future work.

Section 7 describes all the achievements of T4.4, like the data scientist
mobility programme, a survey on interest for the mobility programme
and its implementation plan. It also includes the definition,igesand
implementation of the internship portal and a survey on the interest
that took place and its results.

A Section rovides aconclusiorfor the deliverable.
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2 Key Achievements

This section outlines the key collaborations and impacts of WP4, addbhgsew.

2.1 WP4 Key Collaborations

\m ... 4K EDISON

building the data A SCIEN
science profession ACADEMY

EUROPEAN

.o_. IDEAL-IST DOtSCl .g“;m{’

eit ) Digital
PROFESSIONAL SCHOOL

BDVe recognises that it cannot transform the Skills and Education landscape of Europe
alone; thus, a key principle of this WP is a strong emphasis on collaboration with the
existing initiatives to build on their progress and work in partnership. In thi®ge

WP4 has continued its working relationships withe BDV Association (BDVA),
European Centre of Excellence (CoE) Network, GATE, EDSA, and EDISON, and it has
established new working relationships with the European DatSci & Al awards
community.

A BDVe woked to gain support for thdDVAto join the Digital Skills and Jobs
Coalition This was approved by the Board of Directors and the General Assembly
of the BDVAn December 2018

A Network of Centres of Excellends linked to WP4 through INSIGHT and Takk 4
The purpose of the network is to boost collaboration and define the -daitzen
future of Europe. INSIGHT (T4.1) is part of the core group of this network.

A GATEHSs linked to WP4 though INSIGHT. GATE ifiréteBig Data CoE in Bulgaria.
INSIGHT (T4.1gund that there is only one CoE in Eastern Europe, and since they
are creating a best practice guide, they supported GATE, and at the same time,
they tested the guide. Numerous meetings and workshops have been held
between INSIGHT and GATE, with INSK&/ing on the Advisory Board for the
Centre.

A The European DatSci & Al awarislinked to WP4 through INSIGHhis event
gives awards through competitions that demonstrate and celebrate the power of
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Data Science and Artificial Intelligence (Al) in dgwieal business, educational,

and social outcomes. It is a place where research and applications of Data Science
& Al are showcased and recognis@this event used to focus on awards only in
Ireland, but with the assistance of INSIGHT, a partnership waislisbed with the

BDVA tacelebrate the Data Science Ecosystem across the whole of Europe. This is
an annual event; therefore, more of these events will be organised in the future.

A Idealtist is linked to WP4We are engaged with the Idet network of Nitional
Contact Points for Information and Communication Technologies (ICT) in H2020 to
promote the activities of BDVe and WP4 to Member states. This includes making
them aware of tools such as the EduHub and the Best Practice Guide for the
Centres of Exallence, to the developments with the Skills Badges. ldgalffers
us a knowledgeable local contact that can help us to connect to all member states
within the EU.

A EDISONs linked to WP4 through the UPM. The use of the EDISON EDSF in both of
the skils recognition systems being developed are the main focus of this
collaboration with members of the EDISON project.

A BDVA Skills Task Forig linked to WP4 through the UPM. Input from both
industrial and academic members of the BDVA Skills Task Force bas be
requested to get feedback regarding the progress on both of the skills recognition
systems being developed.

A EIT Digital Professional Schdsellinked to WP4 through the UPM. Collaboration
with the EIT Digital Professional School in their role asfaonal education
providers (their online courses). In particular, we hope that they will actively
participate in the development of the endorsement system for #iomnmal training
in data science.

2.2 WP4 Key Impacts

All tasks in WPdeliveredkey impactsas describedbelow.

2.2.1 T4.1 Network of National BDV Centres of Excellence Key Impacts

As aforementioned, T4.1 goal is to create a Big Data and Al Centre of Excellence
(BDAICOoE) framework based on surveys & interviews from CoESs, to sustain a Network
of Exceknce via meetings and to support the establishment of new CoEs in Europe.
Therefore, the key impacts of T4.1 are:

A Enhanced the CoE Best Practice Framewsrfollows
o Extended scope to include relevant Al topics for Big Data CoEs

0 Extensivecrosscaseanalysis of bespracticesin centres to define a
deep dive on specific capabilities
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0 Deepdive Case Studies of 3 Successful CoEs
Interviews held with 15+ CoE Managers/ Leaders

Development of an Engagement Lifecycle to support a systematic
appraach to supporting CoEs at different stages of development(pre
start-up, Early Stage, and Mature).

A Supporting Network of Centres of Excellence

o A series of formal and informal meetings of the network has taken
place in period 2. These include the BDV SumButopean Big Data
Value Forum (EBDVF), ICT Conference, ICT Proposers Day. Meetings
hosted with the core group of the network

o Collaboration in a number of areas including siatsfor best practice
sharing and in the development of a number of fundmgposals
involving multiple members of theetwork

A Continuedengagement with a new Big Data Centre in Bulgaria (GATE):

0 TheGatecentre wasformally established in 2019ndsupport from
BDVewasnoted as an important support

o Continuedsupport of the cente as it moves from a prstart-up phase
to operation

o Virtual and Fac¢o-Face Workshops to support the development of the
centre from its research agenda to its business plan, governance, and
organisational structure

0 Extensive feedback on our framework
o Joint promotion of the collaboration
A Engagement with Data Science & Al awards community:
o ldea originated from a meeting of the Network of CoEs

o Partnership with BDVA to scale Irish national awards to a European
level

o Involvement of CoE members and networkptmmote the awards
Inclusion of judges frorletwork of Bg Data CoEsBDVAand BDVe

Inclusion of Member state with Minister for Digital Single
Market/Innovation

0 A venue to promote mature offerings of the project in 2020

o0 A venue where data scientists anleir teams from across Europe
connect

A Dissemination:
o White papers
A On Case Studies of 3 Successful CoEs
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A On interviews held withCoE Managers/ Leaders
A Onthe BDAICOE framework

A White papers will be hosted athttps://www.big-data-
value.eu/skills/bigdatacentresof-excellence/

o Construction and constant updates on a separate Skills website
https://www.big-data-value.eu/skills/bigdatacentresof-excellence/
in the BDVPPP portal instead of being incorporated to the Ecosystem
(with the support of WP5)

o Collaboration with WP5 on the design of glossy teatgs for the white
papers and feedback received on the dissemination of work

2.2.2 T4.2 BDV EduHub Key Impacts
The goal of T4.2 is to create the Education Hub, an online platform, and a living
NELRZAAG2NE FT2NJ LINPFSaaAz2Patak | SBREOWGAZ2Y LINRI

The Hub helps to identify the right programmes for interns and employees to improve
their skills. Also, the Education Hub helps to identify, compare, and cansdittitions

to engage in further activities. On the one hand, the Hub enables students and
professionals to find relevant and valualdducational programmes the key areas

of Big Data across Europe. On the other hand, the Education Hub promotes
programmes in the area of Big Ddia providing an edited list of suitable programmes
for prospectve students. In addition to that, the Education Hub improves the
evaluation of education offers and the identification of gaps and territories for
targeted support.

Therefore, the key impacts are the following:
A Information about 181 Master Programmes ah2l PhD Programmes

o With filter search by master, PhD, location, language, duration, fees
and BDVA membership

o0 20 featured programmes are from BDVA members
A Most represented in:
0o The UK with 56 courses,
France with 25 courses,
The Netherlands with 22 courses,
Germany with 19 courses,
Italy with 17 courses, and
0 Spain with 15 courses.
A Information about 62 Onsite and Online Training Programmes

O O O O
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o With filter search by online, onsite, provider, language, Development
and Engineering, Data Analytics, Ddtsualization, Data Management,
Data Protection, and Data Processing

A Information about over 80 more Onsite and Online Training Programmes is
being collected

A Advertised at over 11 major events (big data and donsgiecificlas well as in
social networks (yatube etc.)

2.2.3 T4.3 Recognition of Skills for Big Data Professioiady Impacts

A Starting from the EDISON EDSF and taking into consideration feedback from
academic and industrial stakeholders, we completed the definition of a set of
six required skills forhe Data Science Analytics Badge. This list of skills is
publicly available on the BDVe web and will provide guidance to Data Science
educational programmes when evaluating whether their training meets the
needs of the industry.

A The three universities whicparticipated in the pilot of the Academic Level of
the Data Science Analytics Badge received detailed comments from reviewers
of their applications. These comments will help them to improve their
programmes by encouraging them to make changes to medhdu the
requirements of the badge (and thereby align their training with the needs of
industry).

A The first open call for applicants to issue the Academic Level of the Data
Science Analytics Badge will increase awareness of the Data Science Analytics
Badg and its requirements.

A Publication of the papeh Proposal for Recognizing Skills in Data Science Using
Open Badgesand its presentation as a poster in the ACM sponsored
Conference on Innovation and Technology in Computer Science Education
(ITICSE) in uk019. This conference is an internationally recognised forum
where computer science educators share their experiences and its inclusion in
the conference, and the proceedings provides wide visibility to the work on
BDV Badges.

A Online publication in KDmygets of the articleAddressing the Growing Need
for Skills in Data Sciené@nuggets is a blog publishing articlegddnAnalytics,
Big Data, Data Mining, Data Science, and Machine LearKiDguggets
currently has over 500K monthly visitors, and 0B80K subscribers and
followers. The publication reports on the discussion held during the round
table organised by Task 4.3 at the BDV PPP in Riga during June 2019.

2.2.4 T4.4 Data Scientist Mobility Programme Key Impacts
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The objective of T4.4 is to define andpport the implementation of a mobility
framework and provide an internship portal for mobility opportunities targeting data
scientists, students, and professionals.

The Internship Portal will be launched beginning 20280 has the following
characteristis:

A It is specifically focused on the Big Data available internship positions, and it
could be integrated with the Big Data badges

A It will be measured and compared with other generalist based on the number
of the companies posting their Big Data open imtship positions and the
number of students applying through BDVe Internship Portal

A Will be Inked to BDVe Collaborative Environment

A Should be promoted starting from a subset of the most significative
universities that are part of the EduHub porsdowirng them the benefits of a
dedicated Big Data Internship portal. When ready, the process is to engage the
universities with which some collaborations already exist (e.g. UPM, POLIMI,
etc.)

A It could be expected to help contributeto & @A NI dz2 dza OA NOf S¢
demand and skills supply

Regarding the Mobility Framework, the aim is to set up docation team from
different BDVPPP projects, all having a common challenge to be addressed. An
awareness process has started withiire BDVPPP community about the need to
share knowledge and slsthrough the mobility of resources to increase the number

of resources skilled on the Big Data topics and improve within the companies the
capability to address the business challenges BigtData will offer. A survey on the
willingness to participating in a pilot was done, and most ofBBa/PPP projects have
given their availability to identify common challenges.

When themobility frameworkpilot/s through a celocated team/swill start, it will be
possible to measure how the single project has improved in the technical/preblem
solving issues, thanks to the sharing of their knowledge with otbeternal the
project, professionals/researcherand how facing problems with a different
perspective and with integrated competences Hasilitatedthe project itself
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3 General Activities

This section outlines all the events, dissemination activities, and internal meetings that
facilitated and promoted the work of WP4.

3.1 WP4 MonthlyMeetings

WP4 continued in M19 of the project with all tasks active from that date. We have a
monthly call with the WP4 team to ensure continuity and to monitor progress. We
established interworking between tasks in WP4 and the wider project. Specifibally,
monthly WP4 meeting takes place on the last Thursday of the month, when possible
and when deemed necessary by the work. In these meetings, updates since last
meeting (including the status of action items) are discussed, as well as decisions from
the aonsortium, contract amendments, any blockers, and next steps. A list of these
meetings is available ifiable2.

26/07/2018 Virtual INSIGHT, UDE, UPM, EIT DIGI
ITl
M20 30/08/2018 Virtual INSIGHT, UPM, EIT DIGITAL
M21 27/09/2018 Virtual INSIGHT, UPM, EIT DIGITAL, A
M22 25/10/2018 Virtual INSIGHT, UPM, EIT DIGITAL
M23 Cancelled due - -

to overlap with
BDVe monthly
call

M24 17/12/2018 Virtual INSIGHT, UPM, EIT DIGITAL
M25 31/01/2019 Virtual INSIGHT, UPM, EIT DIGITAL
WP4 07/02/2019 Virtual INSIGHT, UDE, UPM, EIT DIGI
WP5 sync ITl, OGILVY

call

M26 28/02.2019 Virtual INSIGHT, UPM, EIT DIGITAL
M27 28/03/2019 Virtual INSIGHT, UDE, UPM, EIT DIGI1
M28 25/04/2019 Virtual INSIGHT, UDE/PALUNO, UPM
M29 30/05/2019 Virtual INSIGHT, UPM, EIT DIGITAL
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25/06/2019 Riga PPP Summit INSIGHT, UPM, EIT DIGITAL
M31 25/07/2019 Virtual INSIGHTUDE/PALUNO, UPM, E
DIGITAL
M32 29/08/2019 Virtual INSIGHT, UDE/PALUNO, UPM,
DIGITAL
M33 26/09/2019 Virtual INSIGHT, UDE/PALUNO, UPM,
DIGITAL
M34 31/10/2019 Virtual INSIGHT, UPM, EIT DIGITAL
M35 Cancelled due - -
to deliverables
period
M36 Cancelled due - -
to  Christmas
holidays

Table2: WP4 Meetings Schedule

3.2 Consortium Meetings

WP4 is also active on BDVe consortium meetings, where the work, any issues, and
future plans are presented, and feedback is received. Migtails on the events are
given inTable3.

14/09/2018 Brussels BDVe REVIEW 1, where WP4 presented work done and future 1
Successful reactions and feedback were received by reviewers.

15/11/2018 Vienna Presentation of WP4 work done, future work, and actions basec
NBJASGESNBRQ O2YYSyida Ay FTNRyYy(d =
09/01/2019 Barcelona Participation of all partners of BDVe and presentation of the pro

status. WP4presented on achievements, key milestones for 20
dissemination plans, the impact for the second review, and blocker

25/06/2019 Riga Participation of all partners of BDVe and presentation of the pro
status. WP4 presented on actions based on refieMB Q O2
achievements, key milestones for 2019, dissemination plans,
blockers.

17/10/2019 Helsinki t NBaASy Gl A2y 2F 2tnQa LizN1J &
suggestions needed in front of advisors. Feedback was received.
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18/11/2019 Madrid Participation of all partners of BDVe and presentation of the pro
status. WP4 presented on D4.3 status, key achievements, actions t
2y NBOASHESNBRQ O2YYSyihaz LI}y 1

Table3: BDVe Consortium Meetings Schedule

3.3 Events and External Dissemination

BDVe WP4 has participated in many events and external dissemination activities
(including publications) during the reporting period. An outline of all the events is
found inTable4.

18/07/2018 Presentation of the BDV bad¢ EDISON EDS UPM Amsterdam,

- programme and participation in the Release 3 the

19/07/2018 design of the EDISON EDSF Design Netherlands

Workshop

07/09/2018 - DatSci awards INSIGHT Dublin,

G Ireland

09/09/2018

12/09/2018 Present data science skil BDVA Activity UPM Brussels,
recognition framework and conduc Group Meeting Belgium

a working session to gathe (AG28)
comments regarding the BD
badges programme

19/09/2018 Invitation from the Department ol - INSIGHT Dublin,
- Business, Enterprise and Innovatic Ireland
20/09/2018 to a roundtable discussion on dra

components of an ‘Industry 4.

Strategy for Ireland’

12/11/2018 t +F ySt 2y GCNRY  EBDVF 2018 INSIGHT Vienna,
. Se2yR¢ Austria
14/11/2018 Parh OA LI G A2y Ay  EBDVF 2018 INSIGHT Vienna,
the European Big Data landscape Austria

from i-Spaces and Centers
Excellence to Big Data Digita
Lyy2@FaGdA2y | dzo a:

14/11/2018 Presentation of the BDV badc EBDVF 2018 UPM Vienna,
programme in the BDV booth an Austria
the distribution of flyers

04/12/2018 Towards a European certificatio ICT 2018: Image UPM Vienna,
framework of digital skills Room  Digital - Austria
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05/12/2018

16/01/2019

08/02/2019

31/03/2019

03/04/2019
10/04/2019

12/04/2019

17/04/2019

29/04/2019

30/04/2019
03/06/2019

25/06/2019

26/06/2019

tF NOAOALIN GA2Y A

Connect,
Europe

for Society: From Big Data to # Digital
w2020GA0a

Webinar presentation ofi . A 3
Transport

in the

Iy R

Domain

. 8 Connect,

Europe

BDV
Webinar

¢NFyatT2NX¥AY I (nch
EduHub advertisement)

Distribution of badge programmu
and EduHub flyers to all participan

Participation in a workshop relate

to Skills.

Presentation

of

ac¢ N>y
Innovations Empowered by Bi
5 | {(ihct. EduHub advertisement

Meeting
Alliance

ICT 2018: Image

PPF

SME

BDVA Strategy

Workshops

einschaft

JohanneRau
Forschungsgem

vor

Ort ¢ Logistik im

Wandel
Presentation of Task 4 with a foct Meeting SME
on the badge programme an Alliance
{a9Qao
t NBaSydalkdAz2y 27F European
European Economir Industry
Competitiveness and  Societ Partnerships
t NPINBaaé Collaborative
Event
Participation in a workshop relate Al PPP
to Skills. Workshop
Keynote presentatiortt 5 I-diiven CAISE 201¢
Al for SeHadaptive Information Conference
{ & & (i &tBEOE/FAISE Workshc
(incl. EduHub advertisement)
Organisation of a Skilsession BDV PPF
Summit2019
tF NIGAOALN GA2 BDV PPF
LydSttAaasSyoOos Summit 2019
LINBaSyalrdAazy i
LyiSttAaAasSyos t

INSIGHT,
UPM,
SAP

UDE

UPM

INSIGHT

UDE

UPM

INSIGHT

INSIGHT

UDE

UPM

INSIGHT

Vienna,
Austria

Brussels,
Belgium

Brussels,
Belgium

Duisburg,
Germany

Brussels,
Belgium

Amsterdam,
the
Netherlands

Brussels,

Belgium

Rome, Italy

Rigalatvia

Riga, Latvia
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t F NIAOALIF A2y . BDV PPF INSIGHT Riga, Latvia

26/06/2019

27/06/2019

04/07/2019

15/07/2019

07/2019

05/09/2019

14/10/2019

14/10/2019

Ecosystem for Artificial Intelligenc Summit 2019
Value/ NEBIF GA2y ¢ LIy

t I NOIAOALI GAZ2Y . BDV PPF INSIGHT Riga, Latvia

l 3SYRI é¢ $2NJ] aK2 Summit2019
Dataskills in the development of i
new SRIDA for Al PPP

t NBaSydl G Masghinell®s paluno Tech UDE
Lernen fur SelbsAdaptive Talk: Wie KI die

{ 2F 06 Resentation  to Softwaretechni
students) k aufmischt

t 280SNJ LINSaSyil | Conference on UPM
Recognizing Skills in Data Scier Innovation and
'aAy3 hLISy . I R3 Technology in

Computer

Science

Education

(ITICSE), 2019

t dzof AOlI GA2YY & Proceedings of UPM
Recognizing Skills in Data Scier the 2019 ACM

UsingOpen I R3S & ¢ Conference on
ITICSE. Pag
316.

https://dl.acm.
org/citation.cf
m~?doid=33042
21.3325561

Broadening the awards to . DatSciawards INSIGHT
European level withsupport from
BDVA

t NGaSyidldAz2y 27F EBDVF2019 UDE
a2oAf Adé dincltBdiHyb
advertisement)

Distribution of badge programm¢ EBDVF 2019 UPM
flyers at the BDVWooth

Essen,
Germany

Aberdeen,
Scotland

Dubilin,
Ireland

Helsinki,
Finland

Helsinki,
Finland
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15/10/2019  Participation in the Round Table European Brussels,
awS @St ¢ K26 Y 2 Conference Belgium
education and training offers can b SME Alliance
a1 Af 2NBRE

31/10/2019 Workshop  with GATE o0 GATE Event INSIGHT Online
Governance and operatiol
Structures

10/2019 tdzof AOF GA2YY & KDnuggets bloc UPM -
Growing Need for Skills in Da post.

{ OASy 0S¢ https://www.kd
nuggets.com/2
019/10/growin
g-needskills
data
science.html
20/11/2019  presentation of the BDV badc EDISON EDS UPM Amsterdam,
programme and participation in th¢ Release 4 the
design of theEDISON EDSF Design Netherlands
Workshop
11/12/2019  present data  science  skil BDVA Activity UPM Brussels,
3 recognition framework Group Meeting Belgium
12/12/2019 (AG35)

Table4: Events and external dissemination activities of BDVe WP4

The most important events are described in more detail below, where general
information about the event is given and how WP4 contributed to them.

3.3.1 Presentation of the BDV kidge programme and participation in
the EDISON EDSF Release 4 Design Workshop 2018

Date: 18/07/2018-19/07/2018,Location:Amsterdam Partner: UPM

General Description of the eventThe event was organised by members of the

EDISON project to discuswision #3 of the EDSF and to bring together users of the

framework. https://github.com/EDISONcommunity/EDSF/wiki/AgenrdaD SFr3

DesigaWorkshop

Specific input fom BDVe:

A The main objectives were to present the current state of the BDVe badge

project to give some publicity to the proposal and get feedback. UPM also

wanted to learn more about the EDISON Competence Framework (EDSF) and
participate in the preparatiof Release 3 of the EDSF.

A UPM presented the ongoing data science skills recognition work. Interesting
issues about the logistics of the proposal raised. The audience seemed to
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Fl @2dzNJ I Y2NB GNIRAGA2YyLFE WOSNIAFAOI GAZ2
proposal was interesting.

A ¢KS YSSGAyYy3a o1 a NB

S

yi 2 GKS .5+S85Qa
dzZaSRX Yl Aytfte o0Sig K

S SNxya wo2YLISiH$S

3.3.2 Presentation of data science skills recognition framework at BDVA
Activity Group Meeting (AG28)
Dae: 12/09/2018,Location:BrusselsPartner: UPM

General Description of the evenDuring the BDVA Activity Group Meeting held in
September of 2018, a gathering of members of the BDVA Skills Task Force was
organized to discuss ongoing work by T4.3.

Specifc input from BDVe:

A The UPM gave an overview of the proposed data science skills recognition
framework and presented the feedback gathered from surveys regarding the
initial version of the Data Science Analytics Badge

A This feedback was discussed in orderéach a consensus regarding
modifications to the initial proposal.

A Other issues regarding the potential complexity of the process were also
gathered.

333t FySt 2y GCNRY . A3 5F4GF G2 'L YR
Date:12/11/2018,Location:Vienna,Partner: INSIGHT

General Description of the evenifhe goal was to outline a vision for future digital
skills policy in Europe to celebrate the joint achievements of the Coalition in the year
2018 and to highlight European Best Practices in the development of digital The
keynotes and presentations ranged from cuttiedge industrial applications of Big
Data technologies, Al, innovative business cases of the data economy, inspiring future
visions, and insights on Fldlicymakingand Research, Development and Innovation
(R&D&I) funding in this area. The conference included plenary panels on Data Literacy
and Data Science Skills for Society.

Specific input from BDVANSIGHT was a speaker and moderator to the panel "From
Big Data @ Al and Beyond" that focused on the unprecedented gap between the
growing demand and supply of data science engineers. The importance of formal
education in data science and Al was discussed, as well as how can the society prepare
itself for the future, specially focusing on whether the European society is prepared
for Akdriven innovation. These questions were explored by bringing together a rich
set of panellists from mukdisciplines to offer a different perspective from the
academic and university oamunity, industry, and public organisations. At the end of

the session, the moderator provided some concluding remarks to engage the
community in the skills activity of the BDV PPP. The outcome of the panel included
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information on challenges to creatingya WBL R& Q
collaborations in solving these challenges.

Moderator:
A Dr Edward Curry, Research Leader at the Insight Centre for Data Analytics and
at LERO
Panel:
A Dr Edward Curry, Research Leader at the Insight Centre for Dalgiésand
at LERO
A Viktoria PammesSchindler, Assistant professor at Graz University of
Technology, Research Area Manager at the Know Centre
A GertBreitfuss, Senior Researcher at Know Centre

A Sylvia llieva, Full Professor of software engineering at the tiyaail
Mathematics and Informatics, Sofia University and figne at Bulgarian
Academy of Sciences

A Gerhard Schagerl, AVL List GmbH

FigurelY t I ySf 2y G@CNRY . A3 5FaF G2 1L

3342 2NJ aK2 L) AY Eddpé&h Bih Dam landscspe: from i
Spaces and Centers of Excellence to Big Data Digital Innovation
| dzod¢ |G 9.5+C HAamy

Date:14/11/2018,Location:Vienna,Partner:INSIGHT

General Description of the eventThe general description of the event has been
de<ribed above.
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Specific input from BDVANSIGHT was a speaker at the workshop. In this workshop,
various ways of collaboration were explored between BDVA Data Innovation Spaces,
Big Data Centres of Excellence, and other existing initiatives, so they faan of
companies a complete ecosystem to improve their business, production processes,
products and services on Big Data and Al. BEBffaces are crosgganisational and
crosssectorial hubs aimed at ensuring that research on BDV technologies and novel
BDVapplications are quickly tested, piloted, and exploited. On the other hand, Digital
Innovation Hubs are the mechanisms that the European Commission (EC) has devised
to foster the digital transformation within the existing industry. The ultimate objective

of the workshop was to discuss building a federation between them and the different
initiatives at the European level. The outcome of the session included contributions
for future calls, reinforcement of crucial pillars identified by BDVA as crucial ista po
H2020 scenario, and ideas on establishing a European network/federation of
initiatives linking different capacities and technologies.

Speakers:
A Stefanie Lindstaedt (Kne®enter)
A Edward Curry (Insight, BDVe project)
A Julia Palma (Eurecat, BDVA-B&il)
A Daniel Alonso (ITI, BDVA T6&1)

Figure2Y 2 2NJ aK2LJ Ay G{KFLAYy3 GKS -Smae LISIy . A
YR / SYyiSNAR 2F 9EOStfSyOS G42 . A3 5141 5A13

335t I NI A OA LJ (i A 2 ySkiksyfor So&idtyiiFrom Bi@ DafayfaO S
LY w2020A0a |yR . S@é2yR€onredt, L/ ¢ H
Europe

Date:05/12/2018,Location:Vienna,Partner: INSIGHT, UPM, SAP
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General Description of the evenifhis was an open event, organised by the EC and

the Austrian Presidency of the Council of the EU. 4800 visitors, including citizens,
scientists, policymakers, and Feiithusiasts, gathered to discuss the future in a digital

9dzNRP LIS YR G2 F20dza 2y (GKS 9! Qa LMH2NAGASE
industry.

Specific input from BDVeL b { LDI ¢ Y2RSN}Y SR I LI ySt 2y a
{20ASG@8Y CNRY . A3 5FdF G2 'L w2o02dA0a | yF
skills needed to deal with Big Data and Al technology and the challenges thuolve

industry and society. Part of this discussion included the presentation of the ongoing

work by T4.3 to develop badges to recognise skills in data science. Future policies and
recommendations were also discussed. In the panel, a diverse group chtaiguad

Al stakeholders participated, like technology experts, academics, practitioners, and
policymakers

Moderator:

A Dr Edward Curry, Research Leader at the Insight Centre for Data Analytics and
at LERO

Panel:
A Reignhard LafrenSecretaryGeneral, euRobotics
A Ernestina Menasalvas, Professor, UPM
A JeanChristophe Pazzaglia, Digital Studio Engagement Lead, SAP

3.3.6 Presentation in the SME Alliance Workshop: Boosting Security,
Data and IoT Skills Workshop #4
Date:12/04/2019,Location:BrusselsPartner: UPM

General Description of the evenffhe event was organised by the European DIGITAL
SME Alliance with funding: Supporting Specialised Skills Development: Big Data,
Internet of Things, and Cybersecurity for Small and meeiired enterpises (SMES)
(EASME/COSME/2017/00m@jtps://www.digitalsme.eu/skillsevents!.

Specific input from BDVe:

A The UPM presented the current state of the BDVe badge program to give
publicity to the projeciand to get some feedback.

A Interested contacts for a possible skills panel in Riga were made with Edison
and Capgemini. Other contacts were made with interested participants from
Fraunhofer and the Aster association (which includes EmiliaRomagna
Regional Government, Universii@nd National Research Centres located in
the region), for future collaboration in Task 4.3.
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337t NBaSyidlr A2y a5FaGF n !'LY C2NJ 9dz2NRL
YR {20ASGl f t N2 INBaaceE 0 9 dzNEP LJ
Collaborative Event 2019

Date:17/04/2019,Location:Amsterdam Partner:INSIGHT

General Description of the evenfThe event was organised by the IoT Laggale

Pilots Programme in collaboration with several European partnerships and DG
Connect. Its aim was to present the current European re$eamd innovation

landscape related to Internet of Things/Industrial Internet of Things (IoT/IloT), the

status and outcomes of the projects related to the programme, suggest future
strategic directions for EU Research and Innovation, discuss the futurg@damo

LI NIYSNEKALE dzy RSNJ GKS al 2NRAT 2y 9dzNBLISE 9
Innovation (20212027) and emphasise on European industriven priorities for

turning technologies such as l1oT/IloT, 5G, Al, DLTs, edge computing to manufacturing,
processing, construction, ICT and automotive.

Specific input from BDVeL b { LDI ¢ LINBaSyiSR a5 4F n LY
/| 2YLISGAGAGBSYSEaa FyR {20ASGrf tNRINBaae |G i
importance of data in Al, as well as how Al has hesed inBDVPPP in projects like

Data Bio and Transforming Transport. It also discussed the role of data ecosystems

and the opportunities they give to business, citizens, science, and government. The
challenges involved and suggestions made by BDVA, Hsawdhe need for a
partnership, were also presented.

>

338t  NUAOALI GA2Y AYy a! NUAT
2y G! NOAFAOAILIE LydaSttAZ
Date:26/06/2019,Location:RigaPartner:INSIGHT

General Descriptionof the event: The aim of the event was driving European

innovation in Big Data and Al. Industry from Europe, academics, policymakers, and
organisations involved in tlBDVPPP exchanged ideas and fostered collaborations to

shape strategies for Europeanaliership in datadriven Al and to create a thriving

9dzNR LISFY . A3 5FGF 902aeaidSYd ¢Klmpace S ND &
empowered by Datalriven Al. The first day of the Summit included keynote speeches

on data, Al, and privacy, and how theseethrthings can be used jointly to build a

future of the nation. A whole session was dedicated to e#tgen Al and a deep

discussion on BDVA Strategic Research and Innovation Agenda on Al. There were a

few awards and social events like the best story awémdhe next two days, parallel

workshops were conducted by the BDV PPP community on different topics of interest.

The event also had an exhibition area where several BDV PPP projects showcased their

most relevant results.

Specific input from BDVEANSIGEH Y2 RSN} 6SR (0KS a! NHAFAOAILE L
gave a presentatonodd NI AFAOALIf LydGStfA3aSyOS ttt +A&AA:

OAlLt LyGS
+

f
SyO0S ttt A
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speakers and talks ranging from keynotéd, application impactsn Healthcare,
Robotics, and Languages, as wall al  LJI TyoWafds &h\Ecosystem for Artificial
Intelligence Valu€Creatiort &

Moderator:
A Dr Edward Curry, BDVA/Insight
Speakers:
A Ana Garcia Robles, BDVA
A Kimmo Rossi, EC
A Dr Edward Curry, BDVA/Insight
A Bernd Liepert, euRobotics
A David BisseuRobotics
A Sonja Zillner, Siemens
A Milan Petkovic, Philips
Al yRNB2a zlFaiuwvasSgasz ¢AfRS

339t I ySt 2y dac¢24l NRA
| NBFaGA2yé G . 5+%
Date:26/06/2019,Location:RigaPartner:INSIGHT

General Description ofite event: The general description of the event has been
described above

Specific input from BDVeL b { LDl ¢ Y2RSNI SR GKS da¢24 NR:
Artificial Intelligence Valug¢ NS I (i A 2 ywhere pdheffiSst dscussed the future of
Al, the importance ofostering collaborations across European industrial, academic

and policymaking partners to building an Al Ecosystem to address future needs and
challenges.

Moderator:
A Dr Edward Curry, BDVA/Insight
Speakers:
A Kimmo Rossi, EC
| yYRNB2a =zl aAMNEBSQZas ¢AfRSka9¢!
Laure Le Bars, SAP
Milan Petkovic, Philips
Michela Milano, UniBo/EuroAl/Al4EU
Alun Foster, ECSEL
Nizar Touleimat, CEA/ECSO

Iy 9023@aiSyYy T2I
ttt {dzYYAdOQ HAamd

> > > > > > P
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331a I ySt 2y a! RRNBSaaAy3a GKS DNRgAYy3I b
at the BDV PPP Summit 2019
Date: 27/06/2019,Location:Riga,Partner: UPM

General Description of the event.he general description of the event has been given

above

Specific input from BDVet KS ! t a 2 NHI y A & SR AddrgsRingYh2 RS NI G SR
growing need for skills in data sciedce LJwh&d experts disussed the data

science skills gap. A detailed report of the discussion can be found in the KDNuggets

blog: https://mwww.kdnuggets.com/2019/10/growingneed-skillsdata-science.html

Moderator:

A Ernestina Menasalvas, BDVA/UPM
Speakers:
A Rocco Defina, Oxys Consulting
Yuri Demchenko, University of Amsterdam
Thomas Hauser, University of Colorado at Boulder
Liesbeth Ruofffan Welzen, KNVI and IP3

> > > >

7 Figure3: Skillé Sessi‘on in fhe Ri@VPPP Summit

3311t 28 GSNJ LINSaSyualradAazy 2F a! t NRLRaAaI
{ OASYOS !'"&aAy3a hLSy .FR3ISa¢ a4 GKS
Technology in Computer Science Education (ITIQBE)
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Date: 15/07/2019,Location:Aberdeen Partner: UPM

General Description of the eventlTICSE is an annual European conference on
Computer Science Education organised with the support of the ACM Special Interest
group on Computer Science Education. Tien purpose of the conference is to
gather experts interested in computer science education and to encourage the
exchange of educational experiencddtps://iticse.acm.org/ITICSE2019/

Specific input fom BDVe:

AtNBaSyidlridAazy 2F + LIAGSNI a! t NRLRalft 7T
'aAy3 hLISYy . IFR3IS&¢: (2 RAAASYAYIGS (GKS
recognition program and to invite the attendees of the conference to
participate either in the pilot othe official call to issue badges. The poster is
shown below:

A PROPOSAL FOR
RECOGNIZING SKILLS
IN DATA SCIENCE
USING OPEN BADGES

UNIVERSIDAD POLITECNICA DE MADRID

THE SKILLS WORK PACKAGE: WHAT WE HOPE TO PROVIDE

" =~
," BIG DATA VALUE ¢,§ M
DATA SCIENTISTS:  EMPLOYERS: EDUCATORS:

A

00 &

OUR PROPOSAL

@000

BADGE LOGISTICS

BADGE REQUIREMENTS

F{% »=an @ l@
BADGE PILOT

208 8 &

"' BIG DATA VALUE

PUBLIC-PRIVATE PARTNERSHIP

FiguredY t 2a0GSNJ 2F a! tNRBLIRalLt F2NJ wSO23yAl Ay
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3.3.1DataSci Awards
Date:05/09/2019,Location:Dublin,Partner:INSIGHT

GeneralDescription of the eventThe DatSci awards has started four years ago to

celebrate and connect the most talented data scientists and their teams across

9dzNR LIS® LG KFa SYSNHSR Fa 9dz2NRPLISQa Sl RAy3
& Al community, wh more than 450 attendees and applications being accepted from

over 48 countries. The award has 10 categories and 35 judges. This year, ten awards

were presented. These awards were a mean to appreciate leading talents in Data

Science and gave the opporiitymto discuss emerging technologies, network with C

Level decisiommakers, and build connections with likeinded people.

The winners of 2019 were:

A Data Scientist of the year: Nuria Oliver, Vodafone & Baip Alliance
Award for Besapplication of Al for the year: Jonhson Controls

Award for best data use of data science in an SME/Startup: Geowox

Award for best data use of data science/Al for customer experience: Beauty
Machine Engine

Best use of data science for Industry 4.0: Taan&alGestamp

Best use of data science to achieve social impact: IBM Ireland Lab

Award for data science technology innovation of the year: Logical Clocks AB
Best technical advance in the field of data science/Al from a research
organisation: Accenture Labs

Award for best data use of data science/Al for health and wellbeing: AXIAL 3D
Data Science Student of the year: Rory Boyle, The Wheiiriraty College
Dublin

The Advisory Committee was:

A Sheamus Causer, Chief Technology and Information Officer, Ulstier Ba

Freda Cunningham, Director, Deloitte Ireland

Dr Edward McDonald, Director, CeADAR Centre for Big Data Analytics

Dr Mick Kerrigan, Chief Science Officer, RecommenderX DAC

Stefan Decker, Professor for Databases and Information Systems, RWTH

Aachen Univesity, Director, Fraunhofer Institute for Applied Information
Technology (FIT)

Specific input from BDVeDne of the main challenges is how to create a community
or a venue where datdriven insights from different sectors (academia, industry,
government,etc.) could be shared with other sectors and wider audiences. At the
same time, certain regions of Europe might benefit more from frequent-tadace
collaboration or sharing of ideas, whereas some other regions may face some
constraints.

p > > > > > > > >
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INSIGHT facisited the partnership of DatSci Irish national awards with BDVA and
succeeded in broadening the scope of the awards to a European level. The event was
supported by the Network of CoEs and its members, giving the opportunity for further
exchange of academicacross the network, successful contribution to European
projects with industry use€ases, implementation and testing of innovative and data
driven solutions, identification of synergies and sharing of best practices and visibility
internationally to defire the datadriven future of Europe. Judges included members

of BDVA and BDVe and support was received from the Irish government as the
opening speech was given by the Irish Minister for the Digital Single Market (DSM)
The aim of this partnership was toalk how the BDVe with the support from BDVA
can bring the community together and to provide a venue to promote mature
offerings of projects, including BDVe in 2020 and a place that data scientists across
Europe could connect and network.

p ”“I‘

*DatSciAwargdy s

Figure5: DatSci awards 2019
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Conference SME Alliance

Date:15/10/2019,Location:BrusselsPartner: UPM

GeneralDescription of the eventin this event of around 150 people, there were 4

round tables focused on major themes addressing the importance of skills
development and upskilling of SMEs to support their digital transformation.

Specific input from BDVeThe UR  LJ- NI A OA LI 6§SR Ay G(GKS w2dzyR
Y2NB YR o0SUGSNI SRdzOFGA2Yy FYR GNIAYyAy3d 27F
presenting an overview of the skills recognition program developed in the BDVe

project and to disseminate this work among instituts which might hire future

professionals who have received BDV badges.

Y
I

O«
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N A .
Bid BA

Figure6: SME Alliance Round Table Discussion

3314 dzof AOF A2y 2F d&a! RRNXSaaAy3d GKS DN
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Date:10/2019,Location:-, Partner:UPM

General Description of theevent Y5y dz33Sdan Aa | € SFRAYy3I &Ai

Data, Data Mining, Data Science, and Machine Learning. KDnuggets is currently

reaching over 500,000 unique monthly visitors, and 0260,000 subscribers via

email, Twitter, LinkedIn, Facebook, feedly/RSS, and Google+. KDnuggets in the most
popular blog about data management.

Specific input from BDVe:

A The publication reports on the discussion held during the round table
organised by the UPM at the BDV PPP in Riga during June 2019.

A The publication is available at
https://www.kdnuggets.com/2019/10/growingneedskillsdata-
science.html#.Xa84bOrPYbU

3.3.15Participation in the Steering Committee of the SME Alliance
Date: 18/11/2019,Location:BrusselsPartner: UPM

General Description of the eveniThe SME Alliance is managed by a consortium of
Capgemini Invent, Technopolis Groupnd the European DIGITAL SME Alliance.
Together with SMEs and other stakeholders, it developed a vision, a roadmap
consisting of support measures, and a monitoring mechanism. The aim is to contribute
to strengthening SMESs' workforce adaptability and aapafor the short to medium
term.

Specific input from BDVeThe steering committee consists of five independent
experts renowned in the field, including Ernestina Menasalvas. The objective of the
meeting was to discuss the comments of the SC memberseofirtal report, in order

to validate it. As a result of the meeting in which the report was analysed, some
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comments were giving, and the importance of the-sklling and reskilling for
employees in SMEs was highlighted.

3.3.16Presentation of the data sciencescognition programs from T4.3
and participation in the EDISON EDSF Release 4 Design Workshop
Date:20/11/2019,Location:Amsterdam Partner: UPM

General Description of the eventThe event was organised by members of the
EDISON project to discuss revisi¥hof the EDSF and to bring together users of the
framework. https://github.com/EDISONcommunity/EDSF/wiki{2D SiReleased-
DesigaWorkshop20-November2019

Specific input from BDVe:

A The current state of the formal and ndarmal recognition frameworks being
developed by T4.3 was presented in the workshop, and comments were
received from participants.

A The next version of the EDISON EDSFdigasissed, and feedback was given
regarding the proposed changes.

3.3.1Presentation and discussion of work to recognise data science
skills at a BDVA Activity Group Meeting (AG35)
Date: 11/12/2019-12/12/2019, Location:BrusselsPartner: UPM

General Descriptiorof the event: During the BDVA Activity Group Meeting held in
December of 2019, a workshop for members of the BDVA Skills Task Force was
organsed to present and discuss ongoing work by T4.3.

Specific input from BDVe:

A On the 11" of December the UPM orgaseid athree-hour skills workshop
with the following agenda:
o0 Give a review of previous work to establish the BDV Data Science Badge
Progranme for formal training
0 Gather feedback on the new proposal for recagrg skills in noffiormal
training
o Discuss/plan work for 2020 and beyond
A On the 12" of December, a summary of the main points discussed during the
LINS@PA2dza RI 28Qa ¢2N] aKz2L) g a LINBaSyaSR A
in the activity group meeting.
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Task Force

9
sels— 12/12/2049

BOVAAG-35, Brus

Figure7: BDVA Activity Group Meeting (AG35
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4 Network of National BDV Centres of Excellence
(T4.ZINSIGHT)
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4.1 White papers

WP4, with thecollaboration of WP5, has created a dissemination plan to share the
outcomes of D4.1 [10]. The plan involved disseminating the work by using media like
blogposts, tweets, white papers, and a dedicated website. Also, the work should
continue to be promotedthrough national events, the BDVe community, and
workshops.

Glossy templates have been designed by Ogilvy through our input and feedback. These
templates have been designed for disseminating the work of our 3 case studies
(Insight, CeADAR, SIRIUS), thelBBE& framework, and the interviews that we have
taken from the top leadership of the centres. This is a process that demands several
reviews and approvals from the interviewees. The glossy templates can be found in
Appendix B

4.2 Sharing Best Practices

The curent data explosion combined with recent advances in computing power and
connectivity allows for an increasing amount of Big Data to be analysed anytime,
anywhere. These technical advances enable addressing industrial relevant challenges
and foster inteligent industrial application in a shorter time and with higher
performance.We are now seeing howl canincrease value creation from Big Data
and its use to rapidly emerginpusinesgo-business businesso-government
businesgo-consumer governmentto-business and governmentto-consumer
scenarios in many Al application domains.

Since the creation of the first version of the framework, the relevance of the European
ecosystem to Al has increased. In this time, many Big Data CoEs have extended their
remit to also include activities in Al. At the same time, the EC has stimulated the
creation of Networks of Excellence in Al via the-48Tall, of which many Big Data
CoEs are actively participating. As a reaction to this change in the landscape, we have
started to consider As$pecific topics within the development of our model. Based on

our initial work in these areas, the majority of the work on Big Data CoE is applicable
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to Al CoEs, especially those with a ddteven Al focus. As such, we have decited
rename the model to BDAICOE.

4.2.1 Best Practice Framework Overview

The task of the deliverable D410] is to discover existing best practices in the domain

of Big Data research. Additionally, the relevant information gathered from various
sources about the practices has been grouped and designed into a framework under
various themes. These themes, in thentext of this deliverable, are named as
elements of the BDAICOE best practice framewigyre8). The frameworkis also
hosted at the BDV Skills website attps://www.big-data-value.eu/skills/bigdata
centresof-excellence/.For the purpose of quick reference, a brief explanation is
provided for each element of the BDAICOE framéwor

Input > Transformation 5 Output
Environment Big Data and Al Centre of Excellence Framework Impact
Governance
Industry - SNASHUCHITE Economic
—

People and
Culture —
Policy — Scientific
@ Capabilities )
Business Technical Education & Public —_——
Development Infrastructure Engagement Societal

Societal \
. Experimental & . \ J
Collaboration Demo Platforms Policy Outreach

Research IP and Data Tech & Knowledge
Support Services Protection Transfer
Performance &
Impact Assessment

Supports and Influences

Figure8: BDAICoOE framework
Environment

GOYDBANRYYSYG YSIya F2NOSa widKFG NB6 RAFTA

NEB & LI aABather view of the external environment of an organisation is that it
comprises of forces that initiate organisational chan@$ The environment is
subdivided into three areas:

A Industry:Industry is defined as the ecosystem of companies surrounding a BDV
CoE, that is associated with the creation of economic value at batiomal
and European levels.
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A

Policy:Policy is defined as the set of public laws, regulations, and policies that
govern research and innovation activities at national and European level, as
well as dictate the access, manipulation, and distribution of data

Societal:The societal environment of a BDAICOE comprises of state of human
development as measured by composite statistics and indexes, and the
national priorities for human development in terms of the United Nations
Sustainable Development Goals andB@ Societal Challenges.

Core Organisational Model

This subsection provides detailed information on the main element or concepts within
the BDAICOE core model.

A Strategy:Strategy represents the means by which a CoE intends to achieve its
overall mission ath goals.

A Governance:Governance in centres of excellence refers to the level of
decisionmaking about strategy and operations.

A Structure: The structure is how a CoE is designed (i.e., levels, roles, units,
decisions, rights, and accountability).

A Funding:Funding refers to the availability, diversity, and sustainability of the
monetary support for carrying out research and educational activities in a CoE.

A People: People are the human capital required to carry out specific tasks
towards the goals of therganisation

A Culture: Culture represents the underlying values, beliefs, and norms that
drive the teams and the CoE as a whole.

Capabilities

A Peoplec People are the human capital required to carry out specific tasks
towards the goals of the organisation.

A Process - Process is the knowledge of procedures and tasks for the
achievement of the goals of the CoE.

A Infrastructure- Infrastructure is the systems, practices, and tools that facilitate
and reinforce the work within the organisation.

A Outreach: Outreach is e collection of information dissemination activities
with which a research centre informs the public about the science and
technology developments in the centre. The aim is to enable the public to
appreciate science and technology.

A Collaboration: Universiies-industry collaboration (UIC) refers to the formal

and informal engagement and interaction between a higher educational
institution and an industry partner with the aim to facilitate knowledge and
technology exchange as well as to provide an ad hoecadnd networking
opportunity for the professionals. This can be done through the establishment
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of activities such as collaborative and contract research and the provision of
consulting services.

Capabilities are analysed moreTableb.

Business Development How the centre develops new business opportunities ¢
manages its partnerships

Collaboration How the centre enhances Academic to Academic and Acad
to Industrial Interactions

Research Support Services The local research support services implemented by the cer

Technical Infrastructure Computing resources used to support thesearch and
innovation activities of the centre

Experimentation/Demonstratior The platforms that support the scientific and innovatic
Platforms activities of the centre

Intellectual Property (IP) anc How the centreapproaches IP management and DP
Data Protection (DP)

Education and Public How the centre's dissemination activities inform the public
Engagement (EPE) the science and technology developments

Policy Outreach How the centre tried to Influence future policy

Technology and Knowledg How the centre drives the transfer of knewow and adoption
Transfer of its technology

Performance and Impac How the centre identifies and tracks its performance and imp
Assessment

Table5: Core operational capabilities of the BDAICOE framework

Impact

¢tKS RANBOG FYR AYRANBOU WAYyTFfdzSSyoSqQ 27
community, or society as a whole, including benefits to the economic, social, human
and natural capital.

A EconomicThe economic impact is the effect on commerce, employment, or
incomes generated from big data research in general and by the CoE in
particular.

A Scientific: This relates to the influence a research centre has on the entire
science and technology communities around the world. It includes the
contributions it makes to the invention of novel ideas or concepts and the
development of general science and technology principles.

A Societal:This relates to the useful impact of the tdisof a research centre on
the entire human society, including the impact on awareness about science
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and technology development, better life (improved living standard, health, and
lifestyle), societal behaviour, improved organisational capabilities, and
environmental care.

4.2.2 Deep Dive on Capabilities

In period 2, we focused on the more detailed elaboration of the best practices within
the model. This involved identifying specific practices within each part of our
framework. This was achieved pgrforming a detailed analysis of the case studies
and interviews with subject experts. The model has been extended with key practices
for the core model capabilities (Strategy, Governance, Structure, Funding, People and
Culture)

Key practices were alsdentified for each of the capabilities for the centres.

Business Development

Collaboration

Research Support Services

Technical Infrastructure

Intellectual Property (IP) and Data Protection (DP)
Education and Public Engagement (EPE)

Policy Outreach

Technolgy and Knowledge Transfer

Performance and Impact Assessment

Full details on these practices are found in Appendix A.

> > > D> > D> >

4.2.3 Critical Success Factors

Critical Success factors are a range of key enablers that research centres, like
corporate bodiesemployto achieve success in their operations. While some are very
easily identifiablee.g. ¥ dzy RAy 3 | @+ At oAt AGe yR  YAE
cooperation, other success factors are not quite salierd,the role of culture in the
success of a research cemtSimilarly, some success factors are common to a majority
of research centres, e.g., the importance of enough funding to success, possession of
world-classresearchers, collaboration with important partners, output publicity, and

so on. Other factors arvery peculiar to individual research centres because certain
factorsapply tothe research focus of a research centre. However, whatever the key
success factor is, it is the responsibility of the management team to identify it early
enough and to harnegsto drive success in the required direction.

This section reports the findings of the BDAICOE case study centres as success factor
recommendations for existing Bid Data Value Centres and potential ones for their
research operations. These factors altf K SNSR FNRY AYGSNIBASsaA
senior management using a series of oggmed questions:
1. What are the common difficulties faced by the centre in achieving its
objectives?
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2. What factors contribute to/enable the success of the centre?

3. What are the typical mechanisms deployed to address success factors and
challenges in the centre?

4. What would you need to do to be more successful?

Challenges are the drawbacks on the progress of any organisation, while the success

factors facilitate progress. Therefore, thenanagementteam of an organisation,

according to its mandate, has to device strategies and practices to eliminate or at least

mitigate challenges and other risks to success. On the contrary, success factors are

good for progress becausbkey facilitate operations, so they have to be leveraged to

RNA @S &adz00Saa Ay (GKS NBIldZANBR RANBOGAZY 27
4.2.3.1 Challenges

The key challenges identified are detailed able6.

Challenge Keywords

To stay as a going concegrsustainability in the research industry. SUSETENIE

Ensure essential funding to pursue basic research. Research Funding

Meeting the highperformance target set for theentre. PRMETIENES

. . .| Management
Encouragemore collaboration and partnership arrangements achiev| 9

Lack of autonomyThe lack of separate legal entity status. Autonomy

TKS ySSR {2 SyadaNB GKIG 32 3SN Governance
operationscreates some concerns.

Competing Interest¢ Cdzy RSNBQ 2062S0OGABS Balancing interests

objectives.

Human resource availability and retention, e.g. recruitment of PhD || Human resource
graduates with significant industgxperience, can be a challenge.

Working with SMEs is challengimigie to their resource availability Collaboration with
problems, lack of clearly defined objectivesd often have shorterm | SMEs

plans.

Physical separation fronimportant partners limits interaction ang Interaction with
knowledge of themselves. partners

Facilitation of a flowing, open discussion of technology and solut| Interaction with
between thecentre and industrial partners. partners

Capability and capacity to assure partners that the centre will help ti Assurance fopartners
to solve their challenges.

Bridging the knowledge gaps between academic IT, commercial IT Academic IT/busines
the associated research and business problems. Gaps
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Challenge Keywords

The need to bridge the gap between people with knowledge of
business problem and those with knowltge of theory.

Knowledge Transfer

Maintaining a flow of new project contracts and adequacy in proj
management expertise.

Gaining contracts

Industry Funding policy demands up to 258®%0f its funding needs
from industry. It creates a challenge of how to balance the interest
researchers with partners.

Funding policy

PfAIYAYyI LERNIF2EA2 6A0GK GKS ad
creates project selection and investmertatlenges, which often lea
to frustrating researchers and industry partners.

Portfolio and strategy
alignment

Work overload arises from too many activities at the centre which
perhaps, contributed by the funding policy.

Performance

The trade-off between expediency and consensus in making decis
FYyR G GKS &lYS GAYST 3AFLAyAy3
goals.

Expediency VS
consensus in decisier|
making

Leading knowledge workers who are not driven by ordinary incent
like salaries because they have their own career agendas.

Stakeholder
management

CKSNBE Aad I yYyEBRIEXAINIARYF QW NE DA
and industry environments.

Knowledge Transfer

Table6: Summary of Challenges

4.2.3.2 Success Factors

The factoravith g K A O K
in Table7.

GKS OSyiNXBaQ

f S RSNEKALI O2y (i NR

Success Factors Keywords

Ability to attractgrant funding is based on reputation (both the cent
and individuals) for excellent research outputs.

Funding

Local presence of big industry players in tech, medical, pharma,
offers opportunities for collaboration and industry funding.

Economy influence

The stock of a talented team of people: The capability to asse
world-class academic talents attracts and satisfies stakeholders.

Talent availability

Ensuring tlt the people of the centre can develop themselves a
their careers.

People support

Effective public outreach that translates science into something eag
understand for norscientists.

Public Outreach
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Success Factors Keywords

Organisational structure: Maximises outputs by providingsfiace
(infrastructure and labs) that attract academics, (iipney,and (iii)
reputationof the individual members and the team.

Organisational structure

The research turnover: Turnover ensutéat the centre is fresh ang
relevant to the industry.

Research turnover

Teamwork and collaboration: The more the centre achige
collaboration, the more successful it will be. Thus, there is a d
relationship.

Teamwork and

collaboration

Focus on projects that are proposed by industry members. This eng
that what is produced will have an immediate and beneficial impag

Immediate impact output

The producdor-immediateimpact dynamic is highly motivating fq
the centre to get to work on a huge variety of projects across m
industries every six months.

Motivation from impact

Deep collaboration with industry partners provides the centre wit
huge opportunity for success, as it is involved in induficused
research.

Collaboration

The support of the funding agencies is received in two waiysthe
form of funding supply and help in the prioritisation of the reseal
agenda.

Funding

The centre is structured to support balancing sciengficellence and
supporting business partners.

Structure

The entre supports academic researchers in their career developn
and the goal of the centrentough operationalisation of both agendg
in daily activities. This decision enabkesobust structure that allowg
people to be focused both on their personal needs and the needs o

centre.

Talent development

The committed and hardworking young sdiets of international
combinations make significant contributions.

t I NIYySNEQ Of

The industrial experience of the management team, which posses
unique skill set in communication and industasearch collaboratior
and capability to speak/uterstand the languages of both th
academics and industry.

Industrial experience

Table7: Summary of Success Factors

4.2.3.3 Mechanisms to Address Challenges
¢tKS YSOKIyAaYa
detailed inTable8.

Practice

RSL 28SR o6@&

Planning and measuring process:

Keywords

Planning

Measuring
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Practice Keywords

A Development 6 a strategic plan, an annual appraisal pl;
and key performance indicators (KPIs) plan to align with
OSyaNBQa 3I2Ifao

A Measured and reviewed on a monthly basis.

A lterative planning process: over time, a plan may need tq

reviewed and adjusted because initial factors affecting
plan have changed.

Communicate the progress of the centre on a regular basis t(
members of the centre to promte unity and focus on the commo
goal.

Effective communication

Publish a strategic plan and allow people at all levels to engage.
allows people to engage with the vision.

Engagement

Tohelp attain very high targets: Break the KPIs down into manage
pieces that people can handle.

KPI management

A Adya NBaASINOK 3ISyRF gAGK 0
technology agenda and the goals of industry partners and dorn
trends.

Alignment of goals

Using medigublicity on current trends and using the media to cre:
awareness about its research output.

Media publicity

The entre maintains a markefocused approach by engaging wi
industry and other research centre representatvat different events

Events

Enables funding agencies to help to prioritise its research agenda,

Funding

Meet with industrial stakeholderswvice yearly to deliberate and to s
research agenda as well as help in decisiaking processes.

Collaboration

OSyiNBQa SELISNASYyOS Ay (KS RS

Arrangement for obtaining IP is simple and quick. This attracts ind( P
partners to sign up a contract for a collaborative project.
A oneon-one mentorship programmaevith industry to enrich the| Mentorship

Amonthly meeting withindustrypl NIi y SNBA Q NB LINE a
and discuss the progress of thentre. Meetings ensure reguld
engagement of industry partners and increase awareness of ind(
role in making the centre a success.

Management meeting

Internal meetings (weekly andonthly) enablehe managementeam
G2 3ASG O2yaidlyi OGAaArAoAtAle 2F

Internal meeting

Table8: Summary of Mechanisms to Address Challenges
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4.2.3.4 Ideal Situation
Il O0O2NRAY3I (2 GKS OSYyiNXrxaQ fSFRSNAKALE (GKS
centre are detailed iTable9.

Ideal Situation Keywords

Separate legatntity statusmayallow the centre to evolve intalarger | Autonomy
entity to deal with SMEs, become sslistaining and to be able to
deliver all its mandates.

Right balancef resources to deal with all challenges, meet increay Resource mix
knowledge and demats for Data Analytics outputs.

Academic Service Level Agreement betwéles research centre an¢ gervice Level Agreemer
academicsvho are working for the research centre. (SLA)

Meritocracyc a basis for decisiemaking on fundingperformance, and Meritocracy
rewards.

A Strategic Investment Fund can provide flexibility, particularly | Funding
situation where a meribased funding policy is lacking.

Collaborationseeking technique to attract people to collaboratg Collaboration
across nortraditional boundaries, both internally and externally.

Having a less divided funding framework, an increase funding leve| Framework
anl f A3yAy3a Fdzy RAy3a AyGaSNBad oA

ambition.

Increase cash contribution from industry partners Funding
5APAAA2Y 2F 1 02dz2NJ AY | Y2NB ¢ Workload
Need to developnternational networks and collaborations. Capacity

Table9: Summary of Ideal Situations

4.3 Engagement Lifecycle

Best
Practices

Figure9: Engagement Lifecycle for BDAICOES

54



D4.3: Skills, Education, and Centers of Excellence Period 2 Report M36

In order to support centres in aystematic mannerwe have identified a lifecycle
based on a thregghasedapproachthat has been developed to provide a structured
and deliberate approach to the support of BIBAE within T4.1. The thrghase
lifecyclecomprises of a series of strategies adivities which are led stimulated by
BDVe to maximise the impact of our resoes and ensure we provide the maximise
support possible to CoEs

We believe that by implementing the lifecycle phagesvill maximise our ability to
attract, provide advice, and facilitate opportunities for CoEs. The lifecycle sgysort

in targetingour messages and providing segmentation of CoE and target groups for
communication strategies. The lifecycle includes three phases: Attract, Advice, and
Opportunities.

Phase I Attract

The objective of the first phase of the lifecycle ig\ttract the attention of the target
CoE and stakeholdemwhich we would like to work withTheAttract Phasehas three
activitiesg Target, Raise Awarenessd Activate Ambition

A Target:We have defined our ideal targeby researching theiexisting
BDAICOE landape in Europe. We have then identified that we want to
target regions without a CoE, regional academic clusters, regional
development agencies, and early stage CoEs who may be interested in the
advice on establishing and running a CoE.

A Raise Awarenesi order to connection with our target groupse look to
raise awareness of the advice and supports available from BDVe. We do this
by contacting National Contact Pointsths first point of call for each
member state. We seek to make them aware of activity and to ask for
support in connecting with CoEs, groups that may have an interest in creating
a CoE, and local funding and development agencies. We also raise awareness
of our activities at events such as BDVA Activity GrdaBBVFand BDV
Sumnit.

A a! OG0 A @I ( SThe ovtical inghe@igfittneeded to establish a new CoE is
the ambition of auniversity or an academic (or a groupufiversities or
academics) to want to create a CoE. To make the CoE a rdatityst also be
supported by the wider ecosystem of stakeholders from funding agencies and
local/regional development agencies to industrial clusters and government.
tKS 202S0GA0S 2F GKAa | OGAgAate Ara (2
stakeholders to tk possibility of creating a CoE. The key mechanism we
deploy is the use of success stories of existings@oé the journey
undertaken about new CoEs. It is our hope that these stories can spark the
desire and beliebf our target stakeholders and encogathem to establish
a CoE.

Phase &; Advice
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Adviceis the second phase in the Lifecy@dad it too has threectivitiesthat target
centres at different stages of development. The advice we can af@oE ido focus
on the issues which are most reat for a centre at their stage of developmenhel
activities target centres at Ps8tartup, EarhStage and Established

A PreStartup In this activitywe focus on providing advice and support to
groupsthat have an aspiration to establish a new BDACAdypically, these
groups are interested in developing a vision and strategy for the CoE and
securing initial funding to establish the centre. This group is also interested
in understanding an overview of the operations of a CoE to understand what
is needed to successfully run a CoE.

A EarlyStage For CoEwhich have been recently establishede are able to
provide advice on key factotkat are important to running a Colhese
include the creation of an appropriate Strategic Plan and associated Key
Peformance Indicators (KPIs), Organisational Structure and Governance
Model, and developing an appropriate cultural and ssafpportof the CoE.
CoEs at this stage may also be interested in creating or improving a range of
capabilities from Technology Trsfer to Education and Public Engagement.

A EstablishedMature CoEmay have an interest in understanding how well
their current practices are in terms of performance. The intent for 2020 is to
define support to make it easier for Caid benchmark their practices
against other similar CGEThis can support them in impving their
operations.

Phase 3 Opportunities: The third phase in the Lifecycie Opportunities which has
three stagesNetwork, New Practices, and Collaboration.

A Network CoBare encouraged to join in the activities of the Network of CoEs
to participate in the associated networking activities and to make
connections to other CoEs in Europe. This can support the CoE in
participating in proposals for national and European projects.

A New PracticesSubject Matter Experts are engaged to identify new and
update existing practicebat have been captured within thBDAICoOE guide
This ensures the guide remains relevant to the CoE community and evolves to
meet the emerging challenges for CoEs.

A Collaboratbn: Within the Network for Cof participations are able to
establish collaborative links with other CoEs. This can lead to formal and
informal collaborations at the national level (i.e. CeADAR and Insight in
Ireland) and European levels. These collaborstican take the form af
proposal activity that can lead to joint projects. A number of CoEs have
participated in site visits to share learning and best practices.
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4.4 Supporting the Establishment of new Centres of Excellence

One of the key tasks within T4.1 is to support the establishment of new CoEs within
Europe. Within Period 1 of the project, a survey of CoEs was performed to identify
Member States and regions where there were no CoEs. This survey identified 32 CoEs
within existing Member states and regions, illustratedmigure10. Among them, 21
belong to Western Europe, 1 to Eastern Europe, 5 to Southern Europe, and 5 to
Northern Euwope. This led us to the conclusion that there is an abundance of centres
of excellence in the West part of Europe, some in the North and South of Europe, and
almost none in the East of Europe. This highlighted the need to support Eastern
Europe in membestates and regions in creating new CoEs.
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FigurelO: Geographic heat map with all European Big Data Centres of Excellence

To this end, we have been in contact with a number of Universities and region
representatives to highligithe support available in creating a new CoE. Working with
WP5 on how best to contact potential new CoEs, it became clear that the target
audience for these supports is a small group of stakeholders (often cBlypdr
member state), who has an interestéstablishing a CoE. To this end, we have reached
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out using the BDVA as a vehicle to make the community aware of these supports. We
have also enlisted the support of the Idesi Network of National Contact Points for
ICT which will make us aware of amgw CoOE that is being considered.

Current engagement within this area ranges from informal conversations and online
meetings to fullday workshops with relevant stakeholders. Our activities have
focused on the following member states:

A Latvia: Meeting with Ralfs NemiroMinistry of Economics of the Republic of
Latvia on the opportunities to develop the Latvian Data Economy. The
establishment of a Big Data CoE was part of the discussion on actions that
support the local data ecosystem.

A Estonia:Meeting with D Kristjan Vassil, Videector forResearch, University
of Tartu. The University is now a member of BDVA and actively engaging in
BDV PPP Proposals. A CoE is under consideration.

A Bulgaria: Working with the University of Sofia on establishing the GATE Big
Data CoE.

4.4.1 GATE Sofia Bulgaria Success Story

i GATE was a Horizon 2020 WIDESPREA®2017 TEAMING
Phase 1 programme that aspired to create a sustainable
business plan for the creation of the first CoE in Big Data in
Bulgaria. The purpose of this Hiata Centre is to produce
excellent science by seamlessly integrating connected fields and associating
complementary skills. GATE aspired to add value to knowledge, to strengthen the
capacity of researchers, to educate and train eathge researchers, tdisseminate

and promote projects, and to achieve international visibility and scientific, as well as
industrial connectivity. With innovation pillars, like Dddaiven Government (Public
Services based on Open Data), Dataven Industry (Manufacturing anProduction),
DataDriven Society (Smart and Sustainable Cities) and-Diawan Science (Big Data
technology stack in the scientific community), GATE had set its aim high to fulfil its
goal.

Our advisory involvement in the GATE project by sharingbest practice guide
proved very successful in this aspect. A number of meetings and workshops took part
in the GATE project in the first period, as well as joint dissemination activities in BDV
Meet up at Sofia in Bulgaria. By the end of the project, ouolvement was reviewing

the research strategy and the business plan. In this period, we received very positive
feedback since GATE received the green light from the EC to build the first Big Data
CoE in Bulgaria, paving the way for more CoEs to staradprg in Eastern Europe in

the future.

alll
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Figurell: GATE Director Prof. Silvia llieva with EU Commissioner Mariya Gabriel at
the Launch of GATE

4.4.2 Reaching out Through IDEART

We are now in active discussion with Idéstlto reachstakeholders in the following
member states without a CoE:

A Southern Europe Regioi€yprus, Malta, and Portugal.
A Northern Europe RegiarLatvia and Lithuania.

A Eastern Europe Regioi€roatia, Czech Republic, Poland, Romania, Slovakia,
and Slovenia.

Within the last year of the project, we will focus our activities on supporting any new
centres which emerge from these member states. We will work with {d¢ab
identify these new cemes as early as possible in the formation process to ensure we
can maximise our support.

4.5 Network of Excellence Collaborations

The Network of Centres of Excellence in
Europe aims to boost collaboration and
define the datadriven future of Europe. 55
centres of excellence, all different in terms of
scientific  background and focus. The
YySig2N]l Qa YIAY F20dza Aa
research and innovation within Europe by
exchange of academics across the network, the successful contribution to European
projectswith industry usecases, the implementation and testing of innovative and
data-driven solutions, the identification of synergies, the sharing of best practices and
the visibility internationally, can all strengthen the European economy.

Network Organisers

[N
N)Y
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The Network of Big Data Centres of Excellence in Europe is run byGardve and

the Berlin Big Data Centre (BBDC). The extended core group is constituted by
INSIGHT, IMEC, RISE, and Big Data CoE Barcelona. The network collaborates with
EDISON, EDSA, DMSCIENCE, BDVA, and BDVe. This strong ackdkenatwork
provides a good balance to the Industed BDVA within the European Ecosystem.

e ¥ el
MEC |nsight
DATA - 5Dy
BlsDATA%%i Rl SCIE NCE
i “‘ BIG DATAVALUE

Proposal Activity

During period 2, the members of the CoE Network have been involved in a number of
collaboratve actions to create new proposals within Horizon 2020. A proposal is a
competitive activity, but the network has provided useful connections between CoEs
to form and participate in consortiums. Given the competitive nature of the calls, the
proposal actrity takes place outside of the network. Two or more members of the
network have been involved in consortiums that have targeted the following calls.

A ICF26-20182020 (Al): The goal is a European -éd-demand platform
mobilising the European Al community support businesses and sectors in
accessing expertise, knowledge, algorithms, and tools to successfully apply Al
thereby generating market impact.

A ICT48-2020 (Towards a vibrant European network of Al excellence centres):
To ensure Europeastrategic autonomy in such critical technology as Al,
underpinning most of our future professional and private activities, with huge
potential socieeconomic impact, it is essential to reinforce and build on
9dzNR LISQa | aaSia Aclasskseaichek obrorbuditg, nysrder A G a
to stay at the forefront of Al developments.

A DTICT05-2020 (Big Data Innovation HubsJhe challenge is to break "data
silos" and stimulate sharing, 4&sing, and trading of data assets by launching
a seconegeneration datadriven innovation hub, federating data sources and
fostering collaborative initiatives with relevant digital innovation hubs. Also, to
promote new business opportunities notably for SMEs as part of the Common
European Data Space.

Indeed, many other propads could have benefited from the networking
opportunities provided by the network.

Formal/Informal Meetings

Meetings of the network members take place within both formal and informal
settings. Workshops have been held to support proposal activity ohéteork at
the major events of the BDV PPP, including EBDVF and the BDV Summit. More
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informal meetings have taken place at other events, including the ICT Proposers Day
and ICT Conference and Infoday for ICT Event.
More specifically:

A Meeting at EBDVF 281Vienna (Focus on participation with Big Data Digital
Innovation Hubs Call)

A Meeting at BDV Summit 2019 Riga (Focus on participation with Big Data Digital
Innovation Hubs Call, Working Session for GATE centre for best practice
exchange)

A EBDVF 2019 HelsirfMultiple meetings focusing on 1&B calls for Al Network
of Excellence)

AL/¢ tNRLR2aASNARQ 5F& | StaAraylA H8oahy o0adzZ GA
for Al Network of Excellence)

Best Practice Exchanges and Visits

The last two members of thaetwork have participated in a number of site visits
between centres to support the exchange of best practices. These visits have been
organised in a bottom (organic) manner between centres that share common interests
and want to promote collaboration. Caes from Ireland, Spain, Bulgaria, Germany,
Austria, and Sweden have participated in these activities. In addition to these visits,
bi-lateral meetings between network members have taken place at events, including
EBDVF, ICT, BDV Summit, and the DatSmid&w We will continue to support and
encourage these meetings within the final year of the project.
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5 Big Data Value Education Hub (T4JDE)

In this part, the activities and achievements of Task 4.2 are outlined.

5.1 Education Programmes

TheEducation Hub was first released in 2017 and is offered as part of the BDV PPP
portal (https://www.big-data-value.eu/educatiorFhub/) and is also accessible via the

Y2 NB & Ol aup:Kodgdataprofepsional.eu/ The landing page (seeigurel?)
provides access to the different offerings based on théi dzR Snyeiest @nd
education level, i.e., Master, PhD, or professional Training.
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"‘ BIG DATAVALUE ABOUTUS v PROJECTS NEWS EVENTS « SKILLS + ECOSYSTEM . RESOURCES +

BECOME A BIG DATA PROFESSIONAL

Discover the European Educational Programmes on Big Data

Education Hub, the online platform and living repository for European Master and PhD Programmes

and Online and Onsite Trainings.

Selected carefully to match students and scientists’ interests in key areas, where Big Data will have an
impact on the industry and where Big Data will deliver clear business value. Targeted and relevant to

current or future data scientists and data engineers.

Select Country or University - SEARCH

o
=

MASTER » TRAININGS »

[ SUBMIT YOUR PROGRAMME ]

Figurel2: Education Hub Landing Page

5.1.1 Master and PhD Programmes

By 2018, the Education Hub featured profiles of 181 European Master Programmes
and 12 PhDOProgrammes. These profiles contain information ab(@ete the example
in Figurel3):

A the name of the programme

a description

the suggested number of semesters

alist of modules

the language of teaching

whether or not there are fees

the name of the university

> > > > > >
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A the location of the university
A an URL to the original programme
A whether or not the university is a BDV associate

EIT DIGITAL MASTER'S
PROGRAMME IN DATA SCIENCE

@ @ [ "] = BoV e
4 SEM ENGLISH YES “

PROGRAMME INFORMATION ('

CIEMATQ

Jniversidad Politecnica de Madrid

Centro Deportivo
Municipal Francos o

Aadrid, Spain JPM E
Superic CUNEF
@ UCM Facuitad “ =
\iro de Maeztu. 7. 28040 Madrid de Educacién % £ can CUATRO
R A S % CAMINOS
View map > Q Y Q@ Goo
arado &
Mar
X.Z d Windo
ENbIe Universidad Mercadona @ Hospital Central de @ The windor
=a Politécnica >ruz Roja San José y
Real Jardin de Madrid ¢
UPM: Escuela Botanico
Técnica Superior d AlfonsoXill oo Ao
) | Bueno & Nue:
Palacio de laMoncloa @ Universidad
Complutense
s de Madrid I
sdad Universitaria € Uni 1 o
£ San Pablo Parque de Santander @ Museo Geominero @~ Museo D
VALLEHERMOSO
% RIOS ROSAS
5o Q HospitalClinico @ . cofitQ S Rios Rosas ©
Cafe de Oriente @ san Carlo % o i
n fel Traje Fodiad e ¥ L o

ection techniques
ss data capture,
s (e.g., data access,

processing, storage, transfer, analysis, and visualization, and relat
pricing data, and data privacy)

PROGRAMME INFORMATION (2

Figurel3: Education Programme Profile Information

All Master and PhD Programmes can be searched by countries and university names.
Also, all programmes can be filtered by location, language, duration, whether or not
there are fees, and ether or not it is provided by a BDV associate.

5.1.2 Professional Education Programmes
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By 2019, the Education Hub featured profiles of 62 Onsite and Online Training
Programmes. These profiles contain information about:

A the name of the programme

a description

the language of teaching

the training provider name

an URL to the original programme

> > > > P

Furthermore, the training programmes were classified by the following technical
prioritiesand thus can be filtered accordingly

A Development and Engineering

DataAnalytics

Data Visualisation

Data Management

Data Protection

Data Processing

> > > > >

To improve growth and reduce the cost of maintenance for the Education Hub, a new
feature was added, which lets the user submit all necessary information on any
Master, PhD, or ®fessional Training Programme. This new feature can be used to
registernewbig dataprogrammes to the Education Hub or to update wrong or missing
information about existing programmes

5.2 Dissemination Activities

Various activities were done with respectttee dissemination and marketing of the
Education Hub.

The EduHub was presented during Period 2 (Ju@ydi819) in particular during the
following events:

A UDE keynote presentatiorBIOC/FAISE Workshop at CAISE 2019 Conference,
w2YST Lilfes awimhSAl forn Sethdaptivd nfoimation
{eaidisSvra¢o

A UDE presentationJohannesRauForschungsgemeinschaft vor Qri_ogistik
AY 21 yRStX 5dzA&d0dzNHX DSNXYIFyeés | LINRfZ
9YLR2oSNBER o0& . A3 50l ¢

A UDE presentationEuropean Big Data Vallerum 2019, Helsinki, Finland.
hOG20SNE HAamMdpPd® ! L hLILIRNIdzyyAGASa Ay az2o.

A UDE presentationpaluno TecHTalk: Wie Kl die Softwaretechnik aufmischt,

Wdzf @ HAamMdpE aal a0KAVSRILIEA GBS NIY2SHUG ¢ F NBJG { ¢
AOASY(IATAG RdEYMXNE ocOAle 2F 9aaSyo
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z

A UDE and answare webinar presentatioBDVt t t 2 SOAYFNJ a. A3 51 {
CNI YEALRNI 52YFAYY ¢NIYEF2NYAY3I ¢ NI yaLRN

Complementing the presentation of the Education Hub at events, it was advertised as
part of the BDVe dweach activities as carried out by WP5.

In addition to that, the Education Hub was promoted by posting more than 100
YouTube comments on European, dataencerelated videos. Also, in order to
increase visibility and searchability, 50 suitable keyworts metatags were added

to the Education Hub website.
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6 The Recognition of Skills for Big Data
Professionals (T4:8PM)

6.1 Task 4.3 Objectives

Task 4.3 involves the design and implementation of a data science skills recognition
framework that addresses the principal needs of the main stakeholders in the data
science ecosystem: data scientists, employers, and educatensm informal
discussions ith members of those groups, the following needs were identified

1. Data Scientists need to:
o Get their training and experience recognised
o Build credentials which are easily verifiable online
o Display their skills online
2. Employers need to:
o Find candidates whmeet their needs
o Easily evaluate and verify the skills of their job candidates at different
levels of granularity
3. Educators need to:
o Gain publicity for and the branded recognition of their programmes
0 Recognise the partial completion of their training
4. Empbyers and Educators need to:
0 Build a community to ensure that training meets demands

6.2 A Brief Review of Activities in Period 1

Tasks 4.3 began work in Period 1 on a data science skills recognition framework with
a focus on competencies gained in formal eahimn, i.e., university courses in the
form of Bacheloror Mastersprogrammes. First, different tools for recognising skills
were considered and compared. This study concluded with the selection of Open
Badges as the basis for the new data sciences skilognition framework (seBDVe

D4.6: A Framework for the Recognition of Data Science Skills in ELgbjoe further
details). D4.6 also includes a draft of the workflows for the program. Then the
categories and levels for theecognitions were considered, and a business plan was
presented (se®4.2[11] for more information).

The main outcome of Period 1 was the initial proposal of a data science skills
recognition program consisting of five badges, each with three levelsic(bas
intermediate and expert) based upon work from the EDISON project:

A Data Science Analytics
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Data Engineering

Data Science Management

Business Process Management

Data Science Research Method and Project Management

> > > >

Figurel4jError! No se encuentra el origen de la referengiror! No se encuentra

el origen de la referenciashows the design of the three levels of the Data Science
Analytics badge. One, two, or three stars represent the basic, intermediate and expert
levels, respectively. Similar designs were provided for the other badges and were
included inD42 [11] along with the initial proposal for the requirements for each
badge.
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Figurel4: Design of the Data Science Analytics Badge v0.1

6.3 Comments Received from the Reviewers and their Impact
on Work Proposed in Periods 2 and 3

In response to recommendationseceived from the reviewers of work finished in
Period 1 Task 4.3 reformulated its work proposal to include a greater emphasis on a
second skills recognition system focusing on-farmal learning while at the same
time scaing back on work related to the initial skills recognition system focused on
formal education. In particular, the following changes were made:

1. Regarding noiformal education, we began work on a second skills
recognition framework. This second system &sdd upon the idea of
endorsements. It is specifically tailored to include training offered through
non-formal education; that is, online courses, Massive Open Online Course
(MOOQOCs), Hhouse company training, etc. Though the focus of this
framework is @ nonformal education, it will be applicable to ndarmal
educational programmes offered by traditional academic institutions
(universities) as well.

2. Regarding formal education, from the five badges originally defined, we
will limit our scope to justite Academic Level of the Data Science Analytics
Badge. This decision is consistent with feedback received from industry
and academia, stating that this badge contains the skills most commonly
required of data scientists. Also, the professional levehisfibadge (which
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encompasses both neformal and informal training by data science
professionals) would have overlapped partially with the second
framework.

Accordingly;Table10shows the new timeline of work for Period 2 and 3 of Task 4.3.

Activity Description Start Date | End Date

4.3.1. A Badg®ased Framework for Recognising Data Scier 07/2018 12/2020
Skills in Formal Education

4.3.1.1 Analyse the results of the First it of the Data Science 07/2018 11/2018
Analytics Badge

4.3.1.2. Conduct a Second FRiot of the Data Science Analytic 12/2018 03/2019
Badge

4.3.1.3 Launch and run the Pilot of the Data Sciekalytics Badge 04/2019 09/2019

4.3.1.4 Rollout the academic level of the Data Science Anal 10/2019 12/2020
Badge

4.3.2 A Recognition System for Ndformal Education in Data 06/2019 12/2020
Science

4.3.2.1. Prepare a first version of the logistics and criteria for 06/2019 01/2020
recognition of noAformal training in data science

4.3.2.2. Evaluation and revisiof the proposal to recognise nen 02/2020 05/2020
formal training in data science

4.3.2.4. Rollout the recognition of ndormal training in data science 06/2020 12/2020

Tablel0: Timeline of Task 3.4 For Periods 2 and 3
Figurel53a NJ LIKA OF f £ &8 NBLINBaSyida | &adzYYENEB 2F Gf
NEF2NNdzE F GA2Yy 2F GKS g2NJ LIy G2 GF1S Ayl
As @n be seen in this figure, during Period 2 (montk389, the UPM worked both on
formal education in data science as well as began working on a new framework to
recognise nofformal education in data science.
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Formal Education

Non-Formal Education

(
2 Version 0.1. Data Science Badges (5 badges, 3 levels)
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6.4 Summary of the Progress in Period 2

Ay

During Period 2, we conducted two rounds of feedback and revision of the
requirements of the Data Science Analytics Badge, with the result being version 1.0 of

its requirements. Thewe ran a pilot of the entire application to issue badges process
in order to further validate the requirements of the badge and to test all steps of the

workflow with a limited number of institutions. Three applications to issue badges

were received, ad two were accepted. Upon the successful completion of the pilot

and minor changes from lessons learned, we published the first open call for
applicants to issue the Academic Level of the Data Science Analytics Badge (v.1.0).

This process is illustrated Figurel6.
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Data Science
Analytics Badge v0.1 Data Science Data Science
(Edison EDSF R2) Analytics Badge v0.2 Analytics Badge v1.0 Rollout

EBDVF, ICT &
BDVe FtF

Feedback
BDVA
Skills TF

Feedback
BDVA
Skills TF

Academic &
Industrial
Survey

Academic &
Industrial
Survey

Revise Revise

Revise

Analyze Analyze Analyze
Results Results Results

Figurel6: Work on the Design of the Data Science Analytics Badge

In Period 2, Task 4.3 also started working ame@ognition strategy for nofiormal
education in data science. During this period, the work focused on identifying the
needs of nodAormal training programmes, students and employers. An initial
proposal for the program was presented.

The next two sectiomprovide further detail regarding the activities performed in Task
4.3 during Period 2.

6.5 A BadgeBased Framework for Recognising Data Science

Skills in Formal Education

The specific tasks related to the recognition of Data Science Skills in formal educatio
given inTablel0during Period 2 are further detailed irablell.

Activity Description Start Date | End Date

4.3.1 A Badg@ased Framework for Recognising Data Science S| 07/2018 12/2020
in Formal Education

4.3.1.1 Analyse the results of the First it of the Data Scienc¢ 07/2018 12/2018
Analytics Badge

a. Analyse the results gathered from industry, academia ani 07/2018 11/2018
BDVA Activity Group (AG) on the Data Science Badges
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Activity Description Start Date | End Date

b.

4.3.1.2.
Badge

Propose version 0.2 of the Data Science Analytics Badge

Conduct a Second Friot of the Data Science Analytic

Distribute version 0.2 of the Data Science Analytics Bad
industry and academia

Analyse the results gathered from industry, academia ani
BDVA AG on version 0.2 of the Data Science Analytics B

Propose version 1.0 of the Data Science Analytics Badge

4.3.1.3 Launch and run the Pilottbke Data Science Analytics Badge

Propose the logistics of the application to issue badges a
generate instructions and guidelines to be followed by the
applicants and the reviewers

Prepare disseminatiomaterials for the pilot (a new web
page, a press release, a short academic paper, and vario
presentations)

Analyse and evaluate available badge issuing platforms

Review the applications for issuing the D&zience Analyti
Badge

Finalise the setup of the badge issuing platform

First badges can be issued by accepted universities

11/2018

12/2018

12/2018

02/2019

03/2019

04/2019

04/2019

05/2019

05/2019

09/2019

10/2019

10/2019

4.3.1.4 ¥ Open Call to issue the Academic Level of the Data Scir 10/2019
Analytics Badge

12/2018

03/2019

01/2019

02/2019

03/2019

09/2019

06/2019

07/2019

07/2019

10/2019

10/2019

06/2020

Tablell: Detailed Timeline for activities related to Formal Education
Below we discuss the work conducted during Period 2.
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6.5.1 The FirstPhase of the Prdilot of the Data Science Analytics
Badge

D4.2 [L1] presented an initial proposal for the levels and requirements of the data
science badges. At the end of Period 1, the firsttet survey of v0.1 of the levels
and requirements of théata Science Analytics Badge was launched to get feedback
from acadenta and industry. The requirements of this badge (v0.1) at the three levels
(basic, intermediate and expert) are showriliable12.

Data Science Analytics (v 0.1)

Basic Level Intermediate Level Expert Level

DSA.1 Choose and execute| Identify existing| Design and evaluat
existing data analytics| requirements and| predictive analysis tool
and predictive analytics| develop predictive | to discover new
tools. analysis tools. relations.

DSA2 Identify existing| Select most appropriat¢ Assess and optimis
requirements and | statistical  techniqueq organisation processe
develop predictive | and model availablg using statistical
analysis tools. data todeliver insights | techniques.

DSA3 Design and evaluate| Analyse available dat] Assess, adapt, an
predictive analysistools | sources and develop | combine data sources t
to discover new | tool that works with| improve analytics.
relations. complexdatasets.

DSA4 Name and use basiq Use multiple| Evaluate and
performance performance and recommend the most
assessmentnetrics and | accuracy metrics; sele( appropriate metrics,
tools. and use most propose new for new

appropriate for specifi¢ applications.
type of data analytics
application.

DSAS Define data elements| Develop specialise| Design specialise
necessary to develop| analytics to enablg analytics to improve
specifieddata analytics. | decisiormaking. decisionmaking.

DSAS Choose and execute| Build visualisations fo| Create and optimise
standardvisualisation. | complex and variablg visualisations to

data. influence executive
decisions.

Tablel2: Requirements of the Data Science Analytics Badge (v 0.1)

The feedback gathered from industry and academia, was discussed during the BDV
Activity Group Meeting (AG28) in September 2018. The input gathered from these
three urces allowed us to generate version 0.2 of the BDVe Data Science Analytics
badge. Below we discuss each of these steps.

73



D4.3: Skills, Education, and Centers of Excellence Period 2 Report M36

6.5.1.1 Feedback from Academia

As discussed iB4.2[11], 10 universities were contacted to get feedback about vO0.1

of the Data Science Anéilys badge (Appendix C shows the questionnaires distributed
to the academic institutions). From them, five replied with feedback about the badge.
We will now present and analyse this feedback.

6.5.1.1.1 Academic Reply #1
CKAAa dzyA@SNBAGE |yagSNBR aeéSae G2 I ff
mentioned skills were included in their prograexcept¥ 2 NJ {1 K3eateé 4nd f f a
2LI0AYAAS QradztraliArzya G2 AyTfdsSyOoS SESO
included. Thewlsoprovided answers regarding where evidence could be obtained
for the acquisition of all of the required skills. It is interesting to note that:
A Their evidence for the related skills at the three different levels all come from
the same source. L ® SCidbseand execute existing data analytics and
predictive analytics(i22f 4¢3 GLRSyGATe SEA&aGAY3I NB
LINBRAOGAGS |ylfeara Gz22faéx a5Sarday | yF
RAAO2OSN) ySg NBf I (i Jassignndtéof thefmiodul® 8nyS T NRB Y
Machine Learning. This seems to imply that students obtain Expert Level
experience with five of the six skills upon their first contact with the subject
matter. As previously mentioned, the expert level of the sixth skill is not
included in their program.
A The evidence for two of the six skills (#4 and #5) at all three levels come from
their end of the year project. This seems to imply that at least two of the five

Av o

A1AEE8 FNB 2001 Ay SR -ZKNPLINEKS DAY RIZOGAY I

No

'.F

They also pvided the following feedback:

A Q: If your program does not include training for any of the required skills, do
you think that it is unreasonable to expect that it does?
A: The only skill that the MSc Computer Scieqd@ata Analytics does not
& dzLJLJ2 NC@reateh and dptimise visualisations to influence executive
RSOAaAA2Yyaé>s a4 (GKS OdzNNByld Y2Rdz S 2y 51
This is not unreasonable, as this is quite a complex skill that could be addressed
at a higher level of education.

A Q: Hav much effort was needed to analyse your program and provide the
above information for each badge?
A: This was a complicated procedure, as each requirement is covered by
different modules in the MSc Computer Scieqdgata Analytics. Modules are
centrallydescribed in terms of the topics covered, but not in different levels of
expertise gained

A Q: Do you have any other comments/suggestions regarding the badge groups
or their required skills?
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A: There was no evidence for each requirement that was taken thenMSc
overall. Each requirement referred to a specific module, as this MSc contains
a variety of modules that cater for different skillset needs concerning Data
Science. What is also interesting is that to get this badge, a student would
need to regiser for multiple models. From the initial analysis, no single
module gives the required skills. That is not to say that a module could include
an assignment to cover all of these points. For example, | teach a module on
case studies for data analytics.outd, in theory, design some assessments to
give the above badges and to cover all the levels. In fact, | would be willing to
R2 GKA& Fa | LAfz20GX0o

6.5.1.1.2 Academic Reply #2

This university replied that they could not answer the questionnaire without first
clarifying the content and wording of the required skills. They proceeded to comment
on the content of each required skill as given below:

Basic level

A Q: Identify existing requirements and develop predictive analysis tools.
A: These are two different types aofkills that should be separated.
Furthermore, developing predictive analysis tools is hardly a basic level skill.
A Q: Design and evaluate predictive analysis tools to discover new relations.
A: Again, | think predictive analysis toolsnisleading in this context (do you
mean "predictive models"?). "Discover new relations" is too informal. What
about descriptive models?
A Q: Name and use basic performance assessment metrics and tools.
A: "Basic performance assessment metrics" should leefdpmance metrics,"
and | am not sure what you mean by "tools" in this context.
A Q: Define data elements necessary to develop specified data analytics.
A: This is both unclear and incomplete (something appears to be missing after
"data analytics").
A Q: Choge and execute standard visualisation.
A: How do you execute visualisation? Do you mean to execute a tool (again)?
What about knowledge about basic concepts and techniques?

Intermediate level

A Q: Identify existing requirements and develop predictive anslils.
A: This was already present at the basic level.

A Q: Select most appropriate statistical techniques and model available data to
deliver insights.
A: "Most appropriate” is hard to assess. | suggest removing "most". Who
creates/delivers insightsReformulate.
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A

A

A

Q: Analyse available data sources and develop a tool that works with complex
datasets.

A: Two separate (but not clearly specified) types of skill again. Clarify
"complex".

Q: Use multiple performance and accuracy metrics; select and use most
appropriate for specific type of data analytics application.

A: Accuracy is a performance metric. The metrics are typically complementary,
i.e., gives different views, and it is often not meaningful to say what is "most
appropriate" (cf. comparing applesd pears).

Q: Develop specialised analytics to enable decigiaking.

A: Not clear what differentiates this from the previous points.

Q: Build visualisations for complex and variable data.

A: Again, the terms ("complex" and "variable") have to be clatefined

Expert level

A

A

>

>

Q: Design and evaluate predictive analysis tools to discover new relations.

A: This was already mentioned at the basic level.

Q: Assess and optimise organisation processes using statistical techniques.
A: | am not sure why thiapplication area has to be considered at the expert
level only. Is it really meaningful to point out this application area?

Q: Assess, adapt, and combine data sources to improve analytics.

A: Although the terms have to be clarified, | consider this t@abmsic level
skill.

Q: Evaluate and recommend the most appropriate metrics, propose new for
new applications.

A: This needs to be reformulated, as part of it is already covered, and the new
part is too informal. (To be able to propose is not sufficient.)

Q: Design specialised analytics to improve decisiaking.

A: This is too shallow and does not consider any obvious additional skKill.

Q: Create and optimise visualisations to influence executive decisions.

A: What is the point of separating out "exec@tivdecisions, and exactly what
are the criteria for these?

6.5.1.1.3 Academic Reply #3

This university replied that they do teach all of the required skills at all three levels in
their program. They made some observations:

A

A

Skills at the basic level are edivered by assignments and questions on exams,
with the exception being the first skill which is only covered by an assignment.
At the intermediate level, all skills are covered by assignments and questions
on exams, while three could also be covered iougr projects and an oral
defence.

At the expert level three skills are covered by elective/optional classes, two (#3
and #5) could be covered in group projects and an oral defence and the last
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(#6) in addition to the possibility of it being covered in gyqarojects and an

oral defence it could also be covered by an individual project. This seems to
imply that not all students who graduate their program would obtain the
expert level.

Finally, they provided the following relevant feedback:

A Q: Do you have gnother comments/suggestions regarding the badge groups
or their required skills?
A: Sometimes, the description of the skill is a bit too vague, e.g. between these

G2 G SELSNL tS@StyYy a5Sar3dy FyR St dz
newrelatiord ¢ ¥ YR a5SaAady alLISOAlItNASRYBEI f &

can be understood as being the somehow same, because if you design a
predictive analysis tool to discover new relations, this can really help you to
improve the decision making | believe.

However, | feel that the efforts BDVe is doing here by classifying badges in the
5 competence groups are very relevant. It will be very helpful indeed to better
gualify and position a curriculum track. Thanks!

6.5.1.1.4 Academic Reply #4

This university provides aming for all of the required skills at three levels.
Additionally, they identify the specific subjects and assignments that provide evidence
regarding such knowledge.

With respect to the open questions, this university addressed the last two.

A Q: How mub effort was needed to analyse your program and provide the
above information for each badge?
A: 1 month

A Q: Do you have any other comments/suggestions regarding the badge groups
or their required skills?

A: Big data infrastructures

6.5.1.1.5 Conclusions frolAcademic Results

The main issues which emerged from teedbackwere summarised as follows (to be
able to refer to them later in the document they have been numbered A.X)

A A.1. The skills were too centred on predictive models; they should also include
skils related to descriptive models. (academic 2 response 2)

A A.2. The skills related to data preparation and visualisation should be made
clearer. (academic 1 and 2 response 6)

A A.3. There appeared to be a mixing of concepts related to tools and models.
(academic 2 response 2 and 3)

A A.4. Skills regarding visualisation seem to be centred on higliel positions.
(academic 2 response 6)

77



D4.3: Skills, Education, and Centers of Excellence Period 2 Report M36

Al dopd 22NRa 4dz0K & aO2YLX SEé¢ 6SNB yz2i
removed or clarified. (academic 2 responsat2)

A A.6. In general, the process of evaluating whether a program teaches the
required skills could require a significant effort. (academic 1 general
comments)

A A.7. Providing evidence was not always straight forward. (academic 1 general
comments)

A A.8. Thalescription of the skills was vague. (academic 3 general comments)

We note that university #3 also mentioned the lack of skills related to Big Data
Infrastructures (general comments). However, these skills belong to the badge related
to Big Data Engineiag, which was not part of this p#gilot evaluation.

6.5.1.2 Feedback from Industry

As shown iD4.2[11], eight industries were contacted to get feedback about the Data
Science Analytics badge v0.1 (Appendix D shows the questionnaire distributed). Below
we disciss the input provided by the five organisations that provided feedback.

6.5.1.2.1 Industry Reply #1

They defined three job titles:
1. Data scientist for big data solutions
2. Researcher on Big Data
3. Big data and Al developer

The next figures summarise the information provided by Industry reply #1 regarding
the relevance of the required skills to the three positions.

Industry 1: Basic Level

Choose and execute standard visualization.
Define data elements necessary todevelop...
Name and use basic performance...
Design and evaluate predictive analysis...

Identify existing requirements and devel op...

Choose and execute existing data analytics...

o

1 2 3 4

(¥,

Industry 1: Big data and Al developer Relevance the jobtitle
M Industry 1: Researcher on Big Data Relevance the jobtitle

B Industry 1: Data scientist for big data solutions Relevance the jobftitle

Figurel7: The relevance of basic level skills for Industry 1
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Industry 1: Intermadiate Level

Build visualizations for complex and...
Develop specialized analytics to enable...

Use multiple performance and accuracy...
Analyze available data sourcesand develop...

Select most appropriate statistical...

Identify existing requirements and devel op...

o

1 2 3 4

w

M Industry 1: Big data and Al developer
M Industry 1: Researcher on Big Data

M Industry 1: Data scientist for big data solutions

Figurel8: The relevance of intermediatéevel skills for Industry 1

Industry 1: Expert Level

Create and optimize visualizations to...
Design specialized analytics to improve...
Evaluate and recom mend the most...

Assess, adapt, and combine datasourcesto...

Assess and optimize organization processes...

Design and evaluate predictive analysis...

o

1 2 3 <

w

M Industry 1: Big data and Al developer
®m Industry 1: Researcher on Big Data

m Industry 1: Data scientist for big data solutions

Figurel9: The relevance of expert level skills for Industry 1

In general, in all levels, all of the skills had a relevance higher than three for the
different job titles. Although there was not a clear relationship between job titles and
levels, it seems that the Basic and Intermediate levels were more relevaBij@ata

and Al Developer, while the Expert level was more relevant for Researcher on Big Data.

Industry 1 also provided the following comments regarding the descriptions of the
skills:

Basic Level
A Q: Design and evaluate predictive analysis tools to giscoew relations.
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A: Not entirely clear. Mix between design (which suggests further
implementation) and evaluate (which may either suggests reuse of existing
tools or evaluation, but with no specific implementation stage is hard to
understand). lwouldt dz33S&G &l &@8Ay3asX a5Sardys AYLI S
82dz FAY i GKS RS@St2LISyid 2F (GKS a2t dzi
YySSRSRX RS&aA3AY YR AYLIX SYSyi(Xé

A Q: Nameand use basiperformanceassessmenmetrics and tools
A:perhapsusé 6 SY OKYIF Nl Ay3¢ AYAaAGSFER 2F d&LISNF2N

A Q: Define data elements necessary to develop specified data analytics.
'Y b20 SyuGANBfte Of SI N® LQY y20 adz2NB AT
such as datgpre-processing Of SIyaAay3dz SG0® &a&68STFAWYWI IR
confusing

Expert Level

A Q: Design and evaluate predictive analysis tools to discover new relations.
A: Not entirely clear. See my comments above for the basic level.

A Q: Assess and optimise organisation processes using statistical techniques.
A:Yes, but why focus only on statistical techniques?

A Q: Assess, adapt, and combine data sources to improve analytics.
A: Yes, but | guess this is related to data preparation and preprocessing, which
is a more wetknown way to phrase it.

They alsgrovided the following feedback:

A Q: Are there data science skills in the area of data analytics which your
company typically requires which are not included in the requirements for the
badges?
A: There is no reference to horizontal domains. Sometimesskef@a data
A0ASyGAata oAGK 1y26fSRIS Ay a2YS OSNIA
alAftt GKFEG A& Ffaz2 NBIdzZANSBR FNRBY 2dzNJ Y
specifically on predictive models. | miss skills related to descriptive analytics,
presch LIAA DS Iyl fe@didA0as RAIFIy2aAaz SGO0od Ly
our job positions, but rather we ask of specific techniques and tools, rather
than focusing on types of data analytics.

A Q: Do you have any other comments/suggestions regardindpdiaige groups
or their required skills?
'Y 28 R2y Qi RAOGARS GKS OFyRARFGSA Aydz
junior and senior. So, three categories sound a bit weird from the point of view
of our way we hire people. We do have more than thrategory levels once
LIS2LX S I NBE KANBRX odzi Ay (GKS aStSOlAz2y

6.5.1.2.2 Industry Reply #2
This company defined the following three roles:
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1. Data Scientist: analyses and enriches data by deploying various kinds of data
analytics methods, modeland algorithm; extracts and visualises business
relevant information, explores new data analytesabled Dbusiness
opportunities and discusses those with stakeholder

2. Data Analyst: conducts an analysis of data using various methods and tools to
extract inbrmation as a basis for decision making

3. Data Steward: defines and implements strategies to enableterehd access
to data

They did not distinguish between the three levels of the skills when hiring, so they
provided answers only for the basic level, Aswn inFigure20. Furthermore, they
redefined the scale of answers as follows:

1. (not used)

2. Starter

3. Basic

4, Advanced Level
5. Expert Level

Industry 2: Basic Level

Choose and execute standard visualization.

Define data elements necessary todevelop
specified data analytics.

Name and use basic performance

assessment metrics and tools.

Design and evaluate predictive analysis tools
to discover new relations.

Identify existing requirements and develop
predictive analysis tools.

Choose and execute existing data analytics

and predictive analytics tools.

o

1

o8]
w

4 5

M Industry 2: Data Steward M Industry 2: Data Analyst Industry 2: Data Sdentist

Figure20: The relevance of Basic Level skitis industry 2

In general, from this survey, we conclude that:

A For the Data Scientist position, all the skills were considered to be advanced except
for the first which was considered to be an expert level skill

A For the Data Analysis position, all tsidlls were considered to be basic, except for
the first, which was considered to be advanced.
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A For the Data Steward position, the first and the last skills were considered to be at
the basic level while the others were all at the starter level.

They did nbprovide any feedback regarding the skills themselves.

6.5.1.2.3 Industry Reply #3

This company did not define different job titleBigure21 shows the information they
provided regarding the relevance of the required skills to their hiring, in general, using
only the basic level. In this case, all of the skills had the highest relevance for them.

Industry 3: Basic Level

Choose and execute standard visualization.

Define data elements necessary todevelop
specified data analytics.

Name and use basic performance

assessment metrics and tools.

Design and evaluate predictive analysis tools
to discover new relations.

Identify existing requirements and develop
predictive analysis tools.

Choose and execute existing data analytics

and predictive analytics tools.

0 1 2 3 4 5

Industry 3

Figure21: The relevance of Basic Level skills floduistry 3

Regarding the skills themselves, they provided the following feedback:

A Q:Define data elements necessary to develop specified data analytics.
Ab20 Of SINJ ¢KIFIG GaLISOAFTASR RFEGE ylFfeda
A Q:Choose and execute standaridualisation.
A2 KIQ Ad aadl yRINR QAadz f ASthndakd2y ¢ X |y
Gradz- t AalGA2yé 0SK
A Q:Develop specialised analytics to enable decisiaking.
Al yFrtedroa gKIFIG XoK !ylfedAaoa G22ta 2NJ
missing here. Whas specialised analytics? Every analytics method is kind of
specialised.
A Q:Assess and optimise organisation processes using statistical techniques.
A2 KFEG FNB G2NHIFyAalGA2y LINPOSaasSaé¢ Ay 0
A Q:Design specialised analytics to improve decisiaking.
AlyFftedAroa ¢KFIGK 2KFG A& aalLISOALFEAEASR |
above.
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Other comments:

A ALQY y20 Ay FlL @2dz2NJ 2F RSTAYAY3I o
expert). | would more like to see a basic level and tlseweral specific
extensions like one extension for deep dive in visualisation or deep dive in
i22ftaz Xo

A A:For me, the topics mentioned in this line and the 2 lines above are quite

RATFTTSN]

similar. | would combine them to just one line.

Choose and execute existing data
analytics and predictive analytics
tools.

Identify existing requirements and
developpredictive analysis tools.

Desigrandevaluatepredictiveanalysis
tools to discovemew relations.

Identify existing requirements
and develop  predictive
analysis tools.

Select most appropriate
statistical techniques anc
model available data to
deliver insights

Analyse  available  date
sources and develop a toc
that works with complex

Design and evaluate
predictive analysis tools

to discover new
relations.

Assess and optimise
organisation processe:
using statistical
techniques.

Assess, adapt, an

combine data sources tc
improve analytics.

datasets.
Tablel3: Replies fronpeople with Basic, Intermediate and Expert levels.

6.5.1.2.4 Industry Reply #4
They defined the following three job titles:
A Data Engineer: a person whose primary job responsibilities involve preparing
data for analytical or operational uses
A Data Scientist: a pers@mployed to analyse and interpret complex digital
data, such as the usage statistics of a website, especially in order to assist a
business in its decisiemaking
A Data Architect: a person whose primary job responsibilities involve defining
how the data wil be stored, consumed, integrated and managed by different
data entities and IT systems

Figure22, Figure23 and Figure24 show respectively the information regarding the
relevance of the required skills to the three positions, and the three levels. Notice that
for the basic level, there were two skills that they did not consider relevant.
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Industry 4: Basic level

Choose and execute standard visualization.
Define data elements necessary todevelop
specified data analytics.

Name and use basic performance
assessment metrics and tools.

Design and evaluate predictive analysis tools
to discover new relations.

Identify existing requirements and develop
predictive analysis tools.

Choose and execute existing data analytics
and predictive analytics tools.

Al

o

1 2 3

F=Y
%]

mIndustry 4: Data Architect mIndustry 4: Data Sdentist = Industry 4: Data Engineer

Figure22: The relevance of Basic Level skills for Industry 4

Industry 4: Intermediate level

Build visualizations for complex and variable
data.
Develop specialized analytics to enable
decision-making.
Use multiple performance and accuracy
metrics, select and use most appropriate...
Analyze available data sourcesand develop
tool that work with complex datasets.
Select most appropriate statistical
techniques and model available datato...
ldentify existing requirements and devel op
predictive analysis tools.

L

o

1 2 3

IS
5]

B Industry 4: Data Architect MIndustry 4: Data Sdentist  Industry 4: Data Engineer

Figure23: The relevance of Intermediate Level skills for Industry 4
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Industry 4: Expert level

Create and optimize visualizations to
influence executive decisions.
Design specialized analytics to improve
decision-making.
Evaluate and recommend the most
appropriate metrics, propose new for new...
Assess, adapt, and combine data sourcesto
improve analytics.
Assess and optimize organization processes
using statistical technigues.
Design and evaluate predictive analysis tools
to discover new relations.

o
[

2 3 4 5

B Industry 4: Data Architect M Industry 4: Data Sdentist  Industry 4: Data Engineer

Figure24: Relevance of Expert Level skills for ursdry 4

According to this information, the Data Scientist position was very related to all of the
skills in all of the three levels, but the best fit was with the Expert level. Most of the
skills had a low relevance for Data Architect and Data Enginkg((jjoost skills in the
three levels are valued under 2). However, this company did not suggest that any skills
were missing in the badges for these positions.

They provided the following feedback regarding the skills:

Basic level

A They eliminated théollowing two skills from this level:

Identify existing requirements and develop predictive analysis tools.
Design and evaluate predictive analysis tools to discover new relations.
Expert level
A In the skill: Assess and optimise organisation processes ustaistical
0§SOKYAljdzSa> GKSe LINRPLIRaSR G0KIFIO GKS g2NR a
A In the skill: Create and optimise visualisations to influence executive decisions,
GKSe& LINRPLRAaSR GKIFIG aAyTtdzSSyOS SESOdziA @S¢

Furthermore, they commenti

A Q: Are the descriptions of the required skills for each of the badges easily
understood?
A: In general, please, link with concrete knowledge, methods, languages, tools,
platforms, or infrastructure to ease its understanding.

A Q: Do you have amyther comments/suggestions regarding the badge groups
or their required skills?
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A: To simplify in three groups.

6.5.1.2.5 Industry Reply #5
This company worked with three job titles:

A Business understanding
A Data exploration and analysis
A Data modelling

The relevance fathe different skills for each job is presentedRigure25, Figure26,

andFigure27 for each of the three levels.

Indstriy 5: Basic Level

Choose and execute standard visualization.
Define data elements necessary todevelop...
Name and use basic performance...
Design and evaluate predictive analysis...

Identify existing requirements and devel op...

Ll

Choose and execute existing data analytics...

o
[
%]
w
I~
(%]
[=)]

M Industry 5: Data modeling M Industry 5: Data exploration and analysis

B Industry 5: Business understanding

Figure25: The relevance of Basic Level skills for Industry 5

Industry 5: Intermediate Level

Build visualizations for complex and... —
Develop specialized analytics to enable... r
Use multiple performance and accuracy... —
Analyze available data sourcesand develop... F
Select most appropriate statistical... r
Identify existing requirements and devel op... —
0 1 2 3 4 5 6
M Industry 5: Data modeling M Industry 5: Data exploration and analysis

B Industry 5: Business understanding
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Figure26: The relevance of Intermediate Level skills for Industry 5
Industry 5: Expert Level

Create and optimize visualizations to...
Design specialized analytics to improve...
Evaluate and recommend the most...
Assess, adapt, and combine data sources...

Assess and optimize organization...

il

Design and evaluate predictive analysis...

o

2 = 6

M Industry 5: Data modeling M Industry 5: Data exploration and analysis

B Industry 5: Business understanding

Figure27: The relevance of Expert Level skills for Industry 5

As we can see, most skills at the three levels were highly relevant to the Data
Modelling and Data Explorédn and Analysis job profiles. However, for Business
Understanding positions, relevance was no higher than 2. This company provided
some detailed comments about their Business Understanding positions that are
presented below.

Regarding the skills, theynty provided one comment for the basic level:
Basic level

In the skill: Define data elements necessary to develop specified data analytics,
GKSe YSYyiA2ySRY a2KI{d {AyRa 2F RIFGlF St SYS
Furthermore, they commented:

A Q: Arethere data science skills in the area of data analytics which your
company typically requires which are not included in the requirements for the
badges?

A: For the data science job title 1 (Business understanding), there are no
specific required skills méioned in the tables. The business understanding
step is essential to understand what is the exact business goal to develop any
data analysis and optimisation in an organisation.

A Q: Do you have any other comments/suggestions regarding the badge groups
or their required skills?

A: The required skills associated with the business understanding job would be
the following:
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o have a firm grasp of the company's business goals and objectives as

well as an understanding of the KPIs which let them know if they are

heading in the right direction

understand how the problem you solve can impact the business

o Communication ability. Able to clearly and fluently translate the
technical findings to a noetechnical team, such as the Marketing or
Sales departments (for exampleyow how to create a storyline around
the data to make it easy for anyone to understand)

o Critical thinking

(@)

6.5.1.2.6 Conclusions from Industrial Replies

According to the information provided by the industrial replies, we identified the
following relevant issues, vith have been number 1.X:
A 1.1. It was not necessary to provide three levels, maybe 2 would be enough.
(all, except industry 5, in general comments)
A 1.2. It was clear that the badge is for data scientist (in the sense of analytics).
(all according to the denition of roles and importance of the skills)
A 1.3. The separation between data preparation tasks and data analytics was not
clear. (industry 1 reply 2, 3, 4 and industry 5 replies 1)
ALdnd 5FGF ylrfteadraoda gla (22 TAOGEIER 2y
(industry 1 and 3 replies 2 all levels)
A 1.5. No skills in particular domains, this would be interesting for sdaia
positions. (industry 1, and industry 5 general comments)
A 1.6. No skills in particular tools. (industry 1 in general in all #pies makes
this point)
A 1.7. It looks like tools, techniques, and evaluation metrics were mixed together.
(industry 1 and 2 replies to questions 3 and 4 all levels)
A 1.8. The part regarding visualisation was not clear. (industry 1, 2 and 4 replies
6 all levels)
ALopd wSY20S (GKS a2NBFyAaldA2yEé LINRPOSaas
and functionality in general. (industry 1 expert level question 6)
A 1.10.The problem of having the same competence evaluated at different levels
was not clear and should larified. (industry 1 general comments)

6.5.1.3 The September 2018 BDVA Activity Group Meeting (AG28)

The proposed badge program, as well as the previous results provided by industry and
academy, were discussed during tB®VA Activity Group meeting (AG28) held in
Brussels on September 12, 2018.

The objectives of the meeting were as follows:
A Give an overview of the proposed data science skills recognition framework
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A Present the initial version of the types and requiremeiatisthe recognitions

A Conduct a working session to gather comments regarding the proposal

A Discuss the survey results and reach a consensus regarding modifications to
the initial proposal

Here is a summary of the general discussion regarding the badgeaprogn order
to be able to make reference to these conclusions and comments later in the
document, they have been labelled AG.X:

AG.1. Concerns were expressed regarding how we could ensure the quality of the
education the badge holders receive. At thisrmpthe focus of the upcoming
pilot is on formal education programmes, and as such, we can assume that the
accreditation required by the degrees in question would ensure the quality of
the training. Obviously, there are quality differences between diffiére
accredited degree programmes but addressing this problem seems to be outside
the scope of the BDVe project. It was suggested that the evidences included as
LI NI 2 F (K S-data lcduld $i€oa prowds (additional information
regarding the quality othe training. We discussed two possibilities for the
contents of these evidences:

A A copy of the actual work submitted by each studeffihe advantage of
this option is that employers would be able to see real examples of the job
OF YRARI (1SQ4& ammebldold also ¢v8 imfSrmadich regarding
the level of the skill acquired. The main disadvantages include legal
problems related to DP and the administrative overhead of gathering and
publishing this evidence.

A A copy of the assignment, exam questi@hdratory description etc. The
advantage of this option is that some information regarding the level of the
training of the candidate would be provided while at the same time less
work would be involved than in publishing each submission. The main
disadrantage would be the possible unwillingness on the part of the
educators to publish documents, including things like exam questions
(which they might want to reuse in the future).

Given that the first version of the badge requirements had six requirels skil
for each level of each badge, and that each of the six could come from six
different evidences, it is possible that a significant amount of information
would need to be organised and presented. Maybe it would be possible to
select one or two to servesarepresentative examples to simplify the work of
the educators.
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LG ¢l a adzZ33aSaiaSR GKIFIdG Ay GKS Fdzida2NBzZ |
implemented with common standardised exams. This would provide a
common baseline that could be used to direatympare candidates. But this
suggestion is rather complicated; exams would need to be written and
evaluated, also proctoring facilities would need to be arranged (especially if

the exams were administrated outside the universities/training facilities).
Furthermore, it was not clear that a standardised exam would provide
evidence of the depth of skills required. Candidates should not just know how

to do something but should also be able to do it. It was agreed that we would

revisit this suggestion in thigiture if the program is successful.

AG. 2. Concerns were expressed regarding the quantity of administrative overhead on
the part of the educators in the process of issuing badges. It was felt that
faculty would be unwilling to commit to the additional ovk without
compensation and/or clear evidence of the benefits of the programme.

We discussed some of the feedback received from the submitted surveys regarding
the three levels of the Data Science Analytics Badge requirements (the badges which
we will pibt in the spring) and reached the following conclusions:

AG.3 It was agreed that three levels for each badge were excessive, especially if
students completing MSkevel studies would most typically be eligible to apply
for the third level. It was suggestehat we provide two levels, one which was
more knowledge and academic training based and a second level, which would
require a certain amount of real professional experience. This is somewhat
NBflI ISR G2 95L{hbQa y20A2Yy dan@skil (e YLIS( Sy (
professional level). This change was agreed upon.

AG.4. It was agreed that the absence of descriptive models was a problem (only
predictive models are mentioned in the requirements). It was agreed that
WRSAONRLIIADSQ averpoaiidRve md&leld ake RnRonenl K S NB

AG.5. The question of whether specific tools should be mentioned in the requirements
was discussed. The observation was made that different organisations
encourage their employees to use different tools and that even if very popular
tools were selected,i KS& ¢g2dz R y2i0 ySOSaal NrRfe& al i
Furthermore, once a data scientist knows how to solve a certain problem with a
particular tool, training them to use another tool to solve the same problem is
not difficult. Thus, it was concluded thamentioning specific tools was not
necessary.
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AG.6. The question of mentioning specific domains of knowledge was also discussed,
and it was agreed that there were too many domains to be addressed and that,
in any case, it was too specific.

AG.7. It was aged that the separation between data preparation tasks and data
analytics should be clarified. The importance of data preparation was emphasised.

6.5.1.4 Version 0.2 of the Data Science Analytics Badge: Levels and Requirements

The results of the prgilot surveyprovided two sets of recommendations regarding
the badges and their requirements:

A Recommendations provided by universities (see sectiémor! No se
encuentra el origen de la referencig.

A Recommendations pwided by industry (see sectiofError! No se
encuentra el origen de la referencip.

Those recommendations, as well as other issues, were discussed during the
September 2018 BDVA Skills AG rreg{see sectios.5.1.3.

Below we provide a consolidated list of all the recommendations to ensure that they
are all addressed in the levels arejuirements of the new version (0.2) of the Data
Science Analytics badge.

To identify overlaps between academic and industrial recommendations, we begin
with Tablel4, which shows the recommendations provided by industry (rows) and by
universities (columns) with crosses in places where the recommendations coincide. As
can be seen, there were four very similar suggestions. This is the case of:

A (A2 and I3)
o The skills relted to data preparation and visualisation should be made
clearer
o0 The separation between data preparation tasks and data analytics was
not clear)
A (Al and 14)
o The skills were too centred on predictive models; they should also
include skills related to degptive models

o 5F0F FyFrfedAoa ¢l a GofelsTRadazauS R 2y al
G RS a ONdotlsiwr @S ¢
A (A3 and17)

o There appeared to be a mixing of concepts related to tools and models
o It looks like tools, techniques, and evaluation metrics were mixed
together
A (A2 and 18)
o The skills related to data preparation and visualisation should be made
clearer
0 The part regarding visualisation was not clear
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Tablel4: Consolidation of Recommendations provided by academia and
industry

Table15 summarises the consolidated recommendations provided by industry and
universities, along with the recommendations regarding their inclusion or not from
the AG. Note that in this table, we har@moved the general comments related to the
process itself (A7 and A8). These recommendations will be considered at a later date.
In designing the new version of the levels and requirements of the Data Analytics
Badge, the consolidated recommendations Which the AG did not explicitly provide
feedback, as well as those for which the AG provided agreement, will be considered.
These recommendations are marked with a check in the last column. (As such, I5 and
16, will not be considered based upon theatiseement of the AG.)

Academic/Industrial BDVA Activity Group Recommendations Will it be

Recommendations considered in
the revision?

1.1 It is not necessary to AG.3. It was agreed that three levels &ach
provide three levels, maybe badge were excessive, especially if students
2 would be enough completing MSdevel studies would most
typically be eligible able to apply for the third
level. It was suggested that we provide two
levels, one which was more knowledge and
academic training based andsacond level,
which would require a certain amount of real
professional experience.
I.2. It was clear that the 0
badge is for data scientist (i
the sense of analytics).
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Academic/Industrial
Recommendations

Will it be
considered in
the revision?

BDVA Activity Group Recommendations

1.3-A.2. The separation
between data preparation
tasks and data analytics wa
not clear.

I.4-A.1. Data analytics was
22 ¥20dzASR
GKIG Fo2dzi &

I.5. No skills on particular
domains, this would be
interesting for seniotevel
positions

1.6 No skills on particular
tools

1.7. It looks like tools,
techniques, and evaluation
metrics were mixed
together

1.8. The part regarding
visualisation was not clear
1.9. Remove the
G2NBlFYA&alL GA2)
part. This was a mixture of
domain and functionality in
general

1.10. The problem of having
the same competence
evaluated in different levels
was not clear and should be
clarified

A.4. Skills regarding
visualisation seem to be
centred on highefevel
positions.

A.5. Words such as
602YLX SE¢ ¢S
sufficiently specific and
should be removed or
clarified

AG.7. It was agreed that the separation betwee 0
data preparation tasks and data analytics shou

be clarified. The importance of data preparatio

was emphasised.

AG.4. It was agreed that the absence of 0
descriptive models was a problem (only
predictive models are mentioned in the
NEBIljdZANBYSyGdao o L@
shoud be added (or predictive removed)
wherever predictive models are mentioned.

gl

AG.6. The question of mentioning specific X

domains of knowledge was alsliscussed, and it

was agreed that there were too many domains

be addressed and that, in any case, it was too

specific.

AG.5. Thus it was concluded that mentioning X

specific tools was not necessary.
(o]
o]
0
o]
o]
o]
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Will it be
considered in
the revision?
A. 6 The description of the o
skills was vague

Academic/Industrial
Recommendations

BDVA Activity Group Recommendations

Tablel5: The final list of recommendations to be considered in the revision of the
Data Science Analytics badge

6.5.1.4.1 Description of the levels and requirements for version 0.2 of the Data
Analytics Badge

Tablel6shows the initial proposal (version 0.1) of the levels and requiremaridsita
Science Analytics Badge, along with the new version (0.2) of the requirements
according to the recommendations shownTiablel5. Notice thatTablel6 provides

the same skills for the Academic Level and the Professional Level. Both share the same
description but will require different evidences, from an academic point of view o
professional experience, respectively (See AG.3). Skills for the new badge have been
numbered for later reference and discussion (DSA.X)

Required Skills: Data Science Analytics

Version 0.1 (From the Edison EDSF) Version 0.2 (based upofeedback)

Basic Level Intermediate Expert Level Academic Level/Professional Level
Level

Choose and Identify existing Design and DSA.1. Identify existing requirements a

execute requirements evaluate chooseand execute the most appropriate

existing data and develop predictive analysis data discovery techniqgueto solve a

analytics and
predictive
analyticgtools.

Identify
existing
requirements
and develop
predictive
analysis tools.

Design and
evaluate
predictive
analysis tools
to  discover

new relations.

predictive
analysis tools.

Select most
appropriate
statistical
techniques and
model available
data to deliver

insights

Analyse
available data
sources and

develop a tool
that works with
complex
datasets.

tools to discover
new relations.

Assess
optimise
organisation
processes
statistical
techniques.

an(

usin

Assess, adapt, an
combine data
sources to
improve analytics.

problem depending on the nature of th
data and the goals to be achieved.

DSA.2. Slect the most appropriate
statistical techniques to understand ar
prepare data prior to modelling to delive
insights.

DSA.3. Assess, adapt, and combine ¢
sources to improve analytics.
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Required Skills: Data Science Analytics

Version 0.1 (From the Edison EDSF)

Version 0.2 (based upofeedback)

Basic Level Intermediate Expert Level Academic Level/Professional Level

Level
Nameand use Use multiple Evaluate anc DSA.4. Use the most appropriate metrics
basic performance recommend the evaluate and validate reds| proposing
performance and accuracy most appropriate new metrics for new applications
assessment  metrics; select metrics, propose required.
metrics and and use most new for new
tools. appropriate for applications.

specific type of

data analytics

application.
Define data Develop Design specialise DSA.5. Desigand evaluate analysistools
elements specialised analytics to to discover new relations in order to
necessary to analytics to improve decision improve decisiormaking.
develop enable decision making.
specified data making.
analytics.
Choose and Build Create and DSA.6.Use visualisation techniques 1
execute visualisations for optimise improve the presentation of the results ¢
standard complex and visualisations tc a data science project in any of its phase
visualisation.  variable data. influence

executive
decisions.

Tablel6: New Formulation of Data Science Analytics Badv 0.2)

6.5.2 The Second Phase of the PRiot of the Data Science Analytics
Badge

With the aim of assessing version 0.2 of the badge, a new evaluation process was
planned. This process took place from December 2018 till March 2019. Our aim was
that thisprocess provides rapid feedback about the changes in the badge. So unlike in
the first phase of the prgilot, this second phase of the pmlot took only three
months, and the number of institutions contacted was much smaller. In this second
phase of thepre-pilot, we considered two main stakeholders:

A Universities, as they will need to train their students to acquire the skills
needed for each badge
A Members of the BDVA Task Force 9 on Skills (representatives of industries that

need to hire professionalsith data science skills).

First, universities assessed the proposal for the badge, and the results of this
evaluation were discussed with the Task Force. With the information gathered from
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this second phase of the pyglot, we produced revisions of thequirements for the
badge, generating version 1.0 of the Data Science Analytics badgkel7 shows a
summary of the schedule of the second phase of theplat:

Second Phase of the PrRilot

Task December 2018 January 2019 February 2019 March 2019
University Survey phase 2.

Analysis of results

BDVA Task Force Discussi

Version 1.0 Data Scienc
Analytics Badge

Tablel7: Schedule for the Second Phase of the fPitot

6.5.2.1 Feedback from Academia

A contact person from each university received a brief summary of the goals of the

badge program along with the most recent version of the Data Science &salyt

badge. This evaluation package is showAppendixE. 5+ S Q& 51 G  OASyOS
2nd pre-Pilot Feedback from Academia

The universities that participated in the&g&cond phase of the p#gilot were those

AyOf dzZRSR Ay 9L¢ 5A3AGFEQa 5FGF {OASyOS a{ O
A The University of Southern Denmark (SUD)

E6tvos Lorand University (ELTE)

[ ASLInala ! YyAGSNAAGNGS o[ L9t ! O

Deggendorf Institute of Technology (DIT)

University of Agder (UIA)

Warsaw University of Technology (PW)

The aim of those assessments was thfeld:

A Increase the awareness of the prograbeginning with the first prailot, to
Ay Of dzRS GKS LI NIYSNR 2F 2yS 2F GKS Y2ai
Europe

A Promote the incorporation of new learning outcomes in those programmes, in
case some relevant learning outcomes are not satisfied

A Ge feedback about the review process regarding the kinds of material to be
requested of badges applicants, and about the requirements of the review
process.

> > > > > >

6.5.2.1.1 Academic Reply #1
CKAA dzyAOSNBAGE |yagSNBR aeSa¢ G2 it 27
mentioned skills were included in their prografhey alsgrovided detailed answers
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regarding the evidences for the acquisition of all of the required skills. It is interesting
to note that:

A In most of the skills, evidences come from different modules oresij All of
them are required to get the MSc certification.

A Most evidences were generated through practical projects that students have
to prepare. The form contains detailed information about how these projects
are run; however, it was not indicated winer those projects are individual or
group assignments.

They also provided the following feedback:

A Q: If your program does not include training for any of the required skills, do
you think that it is unreasonable to expect that it does?
A: N/A.

A Q: How meh effort was needed to analyse your program and provide the
above information for each badge?
A: The effort was reasonable and seemed justified to us.

A Q: Do you have any other comments/suggestions regarding the badge groups
or their required skills?
A: | think it could be of potential value to include etvéo more skills or make
more precise existing skill questions clarify whether the course being analysed
includes Big Data analytics and machine learning.
For individual objectives, we could imagimeviding the set of columns such
as module(s) related to the objective, the form of assessment, the status of the
modules (some of the modules could be elective). Hence, the table could have
more than two columns to promote more structured responses.

6.5.2.1.2 Academic Reply #2
This university completed the questionnaire for two programmes, a bachelor and an
a{0Qa&a RSANBS® | 26SOSNE AyaiduSIR 2F LINPOJARAY
they provided the percentages of the different courses that covered the
corresponding skills. It is interesting to mention that:
f C2NJ GKS oFOKSf2NRa LINRPINIY:S |ff &1Affa
DSA.3. (Assess, adapt, and combine data sources to improve analytics). Most
skills were covered in courses related to stidss and mathematics. Only a
small percentage of those courses were devoted to the skills, only about 20%.
f C2NJ 6KS a{0Q&a LINRPINIYZZ Iff GKS aijirtfta |
are related to quality management and business intelligence; alwaysaime
courses for all skills and the corresponding percentages are not high, around
10%.

No extra comments were provided for either program.
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6.5.2.1.3 Conclusions from the Academic Replies
From the results gathered, we can conclude the following:

A Apart from one sugggion to include the specific names of data science
techniques in the skills (general comments, University 1), in this second
assessment, we did not get any other comments about the descriptions of the
skills. From this, we conclude that the academics thaiewed them did not
find special difficulties in understanding their content or meaning.

A We should provide some guidelines to help applicants select the required
evidence in order to avoid different universities providing different results (like
the ddails of the courses (University 1) or the percentages (University 2)).

6.5.2.2 Feedback from the BDVA Skills Task Force

In order to validate the comments received from the universities, we contacted two
members of the BDVA Task Force 9 on SKilils. members oftte Task Force that
participated in the discussion had participated in the first phase of theppot, so

they were already aware of the proposed data science skills recognition framework,
as well as our work during the first phase of the -pitot. So, he main goal of this
discussion was to present the comments received from the universities and to reach
a consensus regarding modifications to version 0.2 of the badge.

We provided them with version 0.2 of the badge with two possible descriptions for
D.A.land D.A.2 that included changes resulting from the comments from universities,
as given in Sectio%.5.2.1 Table 18 shows these two options for each of the
descriptions.

Required Skills: Data Science Analytics

DSA.1. Identify existing requirements to cho@swl execute the most appropriateata discovery
techniqueto solve goroblem depending on the nature of the data and the goals to be achieved.

Or:

DSA.1. Identify existing requirements to cho@s® execute the most appropriatdata discovery
techniqued Y+ OKAYy S f St Ny Ay 33 todsdive & préblém d@peldind ithé hature
of the data and the goals to be achieved.

DSA.2*lect the most appropriatestatistical techniquesto understand and prepare data prior t
modelling to deliver insights.

Or:

DSA.2.%lect the mostl LILINR LINA I 6§ S GSOKyAljdzSa o6 Yl OKA yos
understand and prepare data prior to modelling to deliver insights.

DSA.3. Assess, at, and combine data sources to improve analytics.
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Required Skills: Data Science Analytics

DSA.4. Use the most appropriate metrics to evaluate and validate results, proposing new met
new applications if required.

DSA.5. Desigand evaluate analysistools to discovernew relations in order to improve decisier
making.

DSA.6Use visualisation techniques to improve the presentation of the results of a data sc
project in any of its phases.

Tablel8: Alternatives for DSA.1 and DSA.2 of tbata Science Analytics Badge
The conclusions of the discussion held with the Task Force members regarding DSA.1
and DSA.2 are as follows:

A Regarding DSA.1, the TF members contacted preferred "DSA.1. Identify
existing requirements to choose and execute the most appropriate data
discovery technique to solve a problem depending on the nature of the data
and the goals to be achieved." They argukdt adding "(machine learning,
statistics, databases, ...)" might be limiting, and new methods could evolve
over time, and that would mean that the text would need to be revised.

A Regarding DSA.2, they preferred a mix between the two options presented,
"DSA.2. Select the most appropriate techniques (machine learning, statistics,
databases, ...) to understand and prepare data prior to modelling to deliver
insights." They suggested removing "(machine learning, statistics, databases,
...)". They did not likéhe first option for this skill; they wanted to emphasise
the fact that this skill could refer to any technique not only "statistical
techniques".

6.5.2.3 Version 1.0 of the Data Science Analytics Badge
Tablel9shows version 1.0 of the required skills for the Data Science Analytics

badge.

Required Skills: Data Science Analytics (version 1.0)

DSA.1. Identify existing requirements to choose and execute the apsipriate data discover
technique to solve a problem depending on the nature of the data and the goals to be achievec

DSA.2Xlect the most appropriate techniques to understand and prepare data prior to modellit
deliver insights.

DSA.3. Assess, adapt, and combine data sources to improve analytics.

DSA.4. Use the most appropriate metrics to evaluate and validate resudfgging new metrics fo
new applications if required.

DSA.5. Desigand evaluate analysistools to discovernew relations in order to improve decisier
making.
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Required Skills: Data Science Analytics (version 1.0)

DSA.6Use visualisation techniques to improve the presentation of the results of a statmce
project in any of its phases.

Table19: Data Science Analytics Badge Version 1.0

Table20 describes how the different recommendatiopeesented inTablel5.jError!
No se encuentra el origen de la referenciaere considered when defining version
1.0 of the badge.

Academy/Industry Recommendations | Incorporation in the new badges

1.1 It is not necessary to provide three levels,  Only two levels, the academic and profession

maybe 2 would be enough were considered in the new version of the
badge

I.2. It isclear that the badge is for data scientist No changes needed

(in the sense of analytics)

I.3-A.2. The separation between data DSA.2 was restated in order to clarify this

preparation tasks and data analytics is not clea separation

I.4-A.1. Data analytics is too focused on ¢KS dzaS 2F alylteaao
GLINBRAOGADGSE 6KIG 062 0@& NBY2@AYy3d GKS NBTFS
1.7¢ A.3. It looks like tools, techniques, and A distinction was clearly made: DSA.1 and
evaluation metrics are mixed together DSA.2 refer to techniques, while D&Aefers

to metrics and DSA.5 refers to tools
1.8. The part regarding visualisation is not clear DSA.6 was rewritten to clarify this skill

Lopd wSY20S (KS a2 NBI Allreferences to application domains were
This is a mixture of domain and functionality in removed

general
1.10 The problem of having the same competer Using two levels with the same skills but with
evaluated in different levels is not clear and different evidences addresses this issue

should be clarified

A.4. Skills regarding visualisation seem to be  DSA.6 now includes skills related to

centred on highetevel positions. visualisation that are generally required for al
data scientists

| dpd 2 2NRA& &dzOK | & & O Allofthe skills were rewritten to avoid this

specific and shoultde removed or clarified word and to replace it with more concrete
terms
A. 6 The description of the skills is vague All of the skills were rewritten to make them

clearer and more concise.

Table20: Matching Between Recommendations and v1.0 of the Badge
Requirements

At this time, the design of the Data Science Badges was also modified, with the text
GF OF RSYAO¢ YR GLINRTSa FRegd.f ¢ NBLIX | OAy3 (K.
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Figure28: Data Science Analytics Badges with academic and professional levels
(v1.0)

6.5.3 The Pilot of the Academic Level of the Data Scieramalytics
Badge

Once version 1.0 of the Data Science Analytics badge was completed, we prepared a

pilot of the process for applying to issue this badge at the academic level.

Figure29 shows the steps and roles involved in the process of issuing the badges.

A A committee of people from both industry and academia collaborated to
design the badges. In our case, this is the process followed for the definition of
v1.0 of theData Science Analytics Badge, as described in the last section.

A Interested institutions/educators can apply to issue the badge. This
application includes submitting evidence that shows that they provide their
students with the skills required by tHmdge. If their application is approved,
the institutions can issue the badge directly to their students.

A Students can display the recognitions online: in their CV, in social networks,
etc.

A Interested employers can: verify that the badge is valid and tsseétadata
to access relevant information. The metadata includes requirements to earn
the badge and evidence, which shows that the candidate has the required
skills.

The Logistics

- N
e ()@
- D
%?@@?

Figure29: Badges Application and Issuing Process

Before stating the pilot, several preliminary activities were necessary. First, the
process by which institutions can apply for the badge needed to be defined in detail
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and the assessment criteria used to evaluate whether the institutions provide
sufficient evidencao show the acquisition of the skills needed to be established.
Apart from this, we followed the review process as defime®4.6. A Framework for

the Recognition of Data Science Skills in Eurilesummarised irrigure30.

BDVe Skills Badge Workflow - Process 1 Program Applies to be Badge Issuer

Educator/Educator’s Program Badge Platform BDVA Skills Group External Reviewers

Announce Call for Proposals with Deadlines

Post-Review Debriefing (P1b)

Prepare Appeal

External Re-Review (P1c)

Figure30: Summary of the process for applying and issuing academic badges
The next sections give further details of these activities.

6.5.3.1 Applying to Issue the Badge

Only approved programmes can issue the Academic Level of the BDV Data Science
Analytics Badge. To obtain this approval, a program must apply to issue the badge by
providing evidence to show how they can ensure that their students have acquired
the correspondag skills.

To simplify the application process, we prepared a templ&BV Data Science
Analytics Badge Academic Level Template for Badge Issuing Applications (Appendix G),
to help institutions to collect specific details about how each of the skills required by
GKS o6FR3IS Aa | Olj dzA N5 Rable2d showk tBe infaN@atbnthay Q &
institutions must provide regarding the first skill of the badge.
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DSA.1. Identify existing requirements to choose and execute the most appropritta discovery

technigues to solve a problem depending on the nature of the data and the goals to be achie

Name of the Optional/ The average Evidence Name of Tpe minimum

course or Mandatory number  of used to the level required to

activity hours  that evaluate  evidence  demonstrate the
students the — file acquisition of the
spend in the acquisition skill

course/activit  of the skill
y acquiring the (exam,
skill assignmen
Gz Xo
Course 1 X hours Exam 1,
questions
2-3
Assignmen
t4
X
Add as
many rows
as needed

Course 2 Y hours

add as many
rows as needed

Minimum number of hours that
the student dedicates to
acquiring the skill

Comments (optional)

Table21: Extract of thetemplate to collect evidences related to the Data Science
Analytics Badge, first skill

As can be seen in Appendix G, this document also requires that institutions provide
a2YS 3ISYSNIt AYyTF2NXNIGA2Y | 02dzi GKS | LILX AO
completed application, along with the different evidence files referenced by the
applicationto bdv.badges@biglata-value.eu
Specific guidelines to help an institution to complete the application were also
provided in a document named tH@DV Data Science Analytics Badge Academic Level
Guideline for Applicant@ppendix H).
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6.5.3.2

Reviewing Applicatio ns for Issuing the Badge

Each application is independently reviewed by two experts that assess the submitted
application as well as the evidence files following tBeidelines for Reviewers
document (Appendix K).

Based on the information presented in application, the acquisition of each of the
skills of the Data Science Analytics Badgedasedas follows by each reviewer

A

A

01 Fail: The application fails to address the skill, or the acquisition of the skill
cannot be assessed due to missing or inc@MPIS AYF2NXNI GA2Yy P

Of SNAOFf SNNERNEQ FINB y2i O2yaARSNBR (2

1t Poor: the skill is inadequately addressed, or there are serious inherent
weaknesses.

21 Fair: the application broadly addresses the skill, but theme significant
weaknesses.

3 1 Good: the application addresses the skill well but with a number of
shortcomings.

41 Very good: the application addresses the skill very well but with a small
number of shortcomings.

51 Excellent: the application succesiyiaddresses all relevant aspects of the
skill; any shortcomings are minor.

Those scores are assigned based upon the followrigria:

A

A

A

Is the average total number of hours that a student dedicates to the skill
sufficient?

Are the activities chosen to eluate the skill appropriate for determining
whether a student has acquired the skill?

La GKS tS@St 2F I OKAS@SYSyid SELISOGSR
expectations for new graduates?

In each evaluation activity, is there a clear descriptiotheftasks that will be
performed for students to obtain the skill?

Each reviewer provideskinal Scordor the application by summing up the scores of
each of the skills. The reviewer recommends that the applicant program be able to
issue the badge the program is awarded a total of at least 20 points, and no skill is
scored as less than 3. If the final score of an application is between 20 and 24, the
reviewer has the option to recommend that the badge issuing period of the program
be limited and tlat the program be required to resubmit another application to issue
badges in the following year.

Finally, the reviewer provides dverall Recommendation for Improvememtith a
summary of his/her evaluation. This overall recommendation should be consisten
with the final score provided and will be given to the applicant.
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In order to provide this evaluation, reviewers are asked to completeBb& Data
Science Analytics Badge, Academic Level, Evaluation Teif#patndix J).

A final decision is madettie recommendations of the two reviewers coincide. If the
two reviewers are not able to reach a consensus, a third reviewer is asked to
participate in the process. Reviewers participating in this process must agree to the
Code of Conduct for Badge Issulsgplication Reviewerss given in Appendix |

BDVe project members and two members of the BDVA Task Force 9 on Skills were
asked to review the evaluation criteria along with all the documents provided for both
the reviewers and the applicants. Their coemts were taken into account, and a
consensus was reached regarding the final version of all of these materials.

6.5.3.3 Web Site for the Pilot for Issuing the Data Science Analytics Badge

In the BDVe web site, we publicly provided all the information relatespiaying for
oR3ISa a ¢Sttt +ta GKS NBOASg 2F GKz2aS
http://www.big -data-value.eu/skills/skillgecognitionprogram/. Figure31 shows the

main page, where a brief description of the background of the badges is presented, as
well as a link to the application page.

“‘ BIG DATA VALUE ABOUTUS PROJECTS NEWS EVENTS v SKILLS v ECOSYSTEM v RESOURCES v 0O
~
’ HOME » SKILLS » SKILLS RECOGNITION PROGRAM

To address the needs of data scientists, industry, and academia while taking into consideration
educational trends in Europe, the BDVe has been working on a scheme for the recognition of data
science skills. This scheme will contribute to:

e Align training in data science with industrial needs

® Assess the training of candidates for data science positions

® Encourage students to acquire data science skills.

The initial proposal for the program consists of five badges, with each badge having two levels
(academic and professional). The types and requirements for these badges are based upon the EDSF of

the EDISON project, as well as the results of a survey of interested parties in industry and academia.
Additional information regarding the program can be found here.

Does your institution want a branded recognition for your data science program? A pilot of the
academic level of the Data Science Analytics badge is currently being run. Educational institutions can

apply now to participate in the pilot!

Institutions applying during the pilot will be evaluated at no cost and if their application is accepted they

will be able to provide up to 5000 new badges per year to their students for 2 years.

Figure31: Screenshot of the skills recognition program web site with the home

Information about the deadline and eligible institutions was also presented, as shown
in Figure32.
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¥ O in CONTACTUS NEWSLETTER BDVA WEBSITE b

“- BIG DATAVALUE ABOUTUS PROJECTS NEWS EVENTS v SKILLS v ECOSYSTEM +~ RESOURCES v 0O

CALL FOR ACADEMIC LEVEL DATA
SCIENCE ANALYTICS BADGE
ISSUERS

HOME » SKILL RECOGNITION PROGRAM

= .

HOW TO APPLY?
Application forms and related documents can be found here.

Organizations are requested to contact us to express their interest in participating in the pilot.

ELEGIBILITY
Any public or private educational institution active in the field of data science education and located in

any of the following countries can apply:

* Member States of the European Union,
* EFTA/EEA countries: Iceland, Liechtenstein and Norway,

* EU candidate countries: Turkey, the former Yugoslav Republic of Macedonia and Serbia.

FULL DETAILS

Documents to help programs applying to issue badges

Figure32: Deadline and eligibility detad in the Skills Recognition Program

Both applicants and reviewers can download the corresponding documents as shown
in Figure33.
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¥ O in CONTACTUS NEWSLETTER BDVA WEBSITE b

"-BiGDATAVALUE ABOUTUS PROJECTS NEWS EVENTS v SKILLS v ECOSYSTEM v~ RESOURCES v O

FULL DETAILS

Documents to help programs applying to issue badges

* Guidelines for applicants - bownioan

* Template for issuing applications - cownioso
Documents for badge application reviewers

* Guidelines for reviewers - bownioap
+ Evaluation template - oownoso

* Code of Conduct - cowntoan

Further details of the badge program can be found here.

Please go to the FAQ for answers to common questions.

Figure33: Information about the documents for applicants and reviewers

The web page also includes a FAQ with questions and their corresponding answers to
clarify potential doubts that might arise during the application procésgure 34

shows a screenshot of the FAQ, while the whole set of questions is given in Appendix
L.

¥ ©O in CONTACTUS NEWSLETTER BDVA WEBSITE b

“- BIG DATAVALUE ABOUTUS PROJECTS NEWS EVENTS v SKILLS v ECOSYSTEM v RESOURCES v 0O

I B T
BADGE PROGRAM FAQ

HOME » FAQ

Who can apply to issue BDV badges?
Any EU based university level educational institution can apply to issue BDV badges. Applicant
programs will most typically be at the Master’s level but undergraduate programs can also apply.
Approval to issue a badge is given to a particular degree program. Different programs at the same

intuition must apply separately.

Can non-EU institutions apply to issue badges?

At the moment, only institutions within the EU can issue BDV badges.

Do separate programs in multiple degrees (e.g., EIT Digital) need to apply separately?
Yes, as each individual program can evaluate skills in different ways, each program needs to apply

separately.

Must all students of an approved badge issuing program be eligible to apply for a badge?
Badges are issued on a student by student basis, thus the required skills for a badge can be acquired

in elective courses or in optional activities within a program. However, in this case only students who

Figure34: Screenshot of the first part of the FAQ
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6.5.3.4

Running the Pilot for Issuing th
Analytics Badge

e Academic Level of the Data Science

Once the infrastructure for the pilot was complete, we began the process. In order to
attract as many institutions as possible for the pilot, institutions applying during the
pilot were evaluated at noast, and if their applications were accepted, they were
provided with access to the badge issuing platform at no cost (these costs were

assumed by the project).

Table22 shows the timeline of the pilot process. The deadline for sending applications
was June 15, 2019.

Pilot Launching Process

Task

Publicise the Pilot

Review
Applications

Notifications sent
to Applicants

Appeal Period

Preparation of the
platform for
Issuing the Badge

Accepted
Universities car
begin to Issue the
Badge

April
2019

May
2019

June
2019

July
2019

August
2019

Sep.
2019

Table22: The Pilot Timeline

6.5.3.4.1 Dissemination of the Pilot

The pilot was open to all, but individual invitations were sent to 20 institutions that
teach MSc programmes in Data Science or related fields. In particular, the following
institutions were individually invited to participate in the pilot (this list contains

LI NG AOALI yia
from ICT 2018 and EDBVF 2018):

Aristotle University of Thessaloniki, Greece
TU Berl, Germany

University of Southern Denmark, Denmark
E6tvos Lorand, Hungary
Deggenedorf Institute of Technology, Germany
Liepaja University, Latvia

I I v > >

Ay

9L ¢

SAIAGEE Q&

Octobe Nov.
r 2019
2019

51 GF
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Universidad Politécnica de Valencia (Spain)

Royal Institute of Technology (Sweden)
Eindhoveninstitute of Technology (The Netherlands)
Univeristé Nice Sophia Antipolis (France)
Université Paul Sabatier (France)

Also, the following institutions from the EduHub were contacted by Paluno and invited
to participate in the pilot:

Athens University odEconomics and Business (Greece)
Charles University (Czech Republic)

University of Tartu (Estonia)

University College Dublin (Ireland)

Budapest University of Technology and Economics (Hungary)
Universidad de Nova de Lisboa (Portugal)

University of Easter Piedmont Amedeo Avogadro (Italy)
Vytautas Magnus University (Lithuania)

Varna Free University (Bulgaria)

A press release of the pilot was included in the BDVA Newsletter, and messages were
posted on Twitter

( https://twitter.com/BDVA_PPP/status/1130744335270596608 yand LinkedIn
( https://www.linkedin.com/feed/update/urn:li:activity:653651168525828

5056) . One of the tweets sent is shownkigure35.

O SEET - ICSE 2021 - Google D @ heckofa WSS ¥ Gig Data Value en Twitter: ‘D X IS

. > >

> >

I v v D

PPP/status/11307443352 | | Q Buscar vy Foe =
B Gamification in SE £du... @ Write for Us - IEEE Sof.. L. Justificacién Horaria Pagina siguienta

Big Data Value

.
4 @BDVA PPP

Does your institution want a branded
recognition for your data science program?
As part of the pilot for #skills recognition,
@BDVA_PPP launches a call for Academic
Level Data Science Analytic Badge issuers,
open to any educational institution. Apply
now: bit.ly/30xgb5w

Figure35: Twitter message regarding the BDVe Pilot
Finally, the UPM distributed information or gave presentations introducing the BDVe
badge program and pilot process in several forums:
A BDVA Skills Task Force meetjriginuary 2019
A Expert Workshop Supportirgpecialised Skills Development: Big Data,

IoT and Cybersecurity for SMEs (Workshop 3 February 2019, and
Workshop 4¢ April 2019)
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A BDV PPP Meet UpJune 2019
A 24th Annual Conference on ITiCSE, in Aberdeerq, July 2019

6.5.3.5 Results of the Pilot for Issuing the Academic Level of the Data Science
Analytics Badge

During the pilot, three institutions submitted applications to issue the Academic Level
of the Data Science Analytics Badge. All three applications were complete (the
universities used the template and included all the required evidences as described in
Section 6.5.3.). The review process describedbib.3.2was followed, and tha result
was that: one application was accepted, another application was accepted with
comments, and the last application was rejected. Due to privacy and confidentiality
issues, the particular details of the institution that was evaluated negatively efts k
confidential. The institutions and programmes that were granted the right to issue the
badge were:

A MSc on Big Data Analyti¢sniversidad Politécnica de Valencia (Spain)

A Data and Web Science MSC Program. Aristotle University of Thessaloniki

(Thessalorki, Greece)

Although the number of applications participating in the pilot was not large, it was
enough to perform a feasibility study and a proof of concept of the program. It allowed
us to check that both parts of the process, the application side, hadéview side
were mature enough to proceed to organise the first open call for institutions to issue
the Academic Level of the Data Science Analytics Badge.

6.5.4 The Platform for Issuing BDV Data Science Badges

In this section, we will consider issues relatedhe issuing of the Open Badges. First,
we will look at some details of v2.0 of the Open Badge Standard. From this standard
and other considerations specific to the BDV Badge program, we will produce two lists
of requirements for the badge issuing ffam. Then we will evaluate all of the
certified v2.0 badge issuing platforms to select the one which we will use for the BDV
badges.

6.5.4.1 A Quick Introduction to v2.0 of the Open Badge Standard

The most recent version of the technical specifications for Opadges (v2.0) was
published on 12 April 2018
(https://www.imsglobal.org/sites/default/files/Badges/OBv2p0Final/index.htrhis
section will provide a brief ovemiv of that specification.

An Open Badge must contain three pieces of linked rieta in JSOMD:

A Issuer Profileg This resource describes who issued the badge. Usually, one
profile is created for each organisation, but it is possible to have multiple
isuers (for example, different departments within the same university). (The
creator of a badge can grant others the right to issue the badge,Tbee
Original Creator Open Badge Community Extenseation below.)
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A BadgeClassThis resource contains information regarding the badge itself and
must include things like the issuer, a description of the badge, and the criteria
used to issue the badge.

A Asserton ¢ This represents one patrticular badge (a BadgeClass) issued to one
particular person. People can be identified in a number of ways (Telephone
number, URL), but many badge platforms only accept email identifiers.

6.5.4.1.1 A Simple Badge Example

The simplest wayf thinking about this metalata (Issuer Profile, BadgeClass, and
Assertion) is in the form of three separate JSON files, each published at a stable URL.
A minimal example is as follows (this example contains only the properties required
to issue a vald Open Badge and is taken partially from
https://github.com/mozilla/openbadgedackpack/wiki/Newissuers:Give Yourself

a-Badqgé:

http://yoursite.com/badge-issuer.json &

{
"@context": "https://w3id.org/openbadges/v2",
"type": "Issuer",
"id": "http://yoursite.com/badge-issuer.json",
"name": "New Badge Issuer",
"email": "contact@yoursite.com",
"url": "http://yoursite.com"

} > http://yoursite.com/rookie-badge.png
http://yoursite.com/rookie-badge-class.json =& c)é\enCEA,,s
B %
{ 3 %
Q w

"@context": "https://w3id.org/openbadges/v2",
"type": "BadgeClass",

"id": "http://yoursite.com/rookie-badge-class.json", . &
"name": "Rookie Badge Issuer”, %6 Dars WP
"description": "Issues great new Open Badges to self.", ATA
"image": "http://yoursite.com/rookie-badge.png",
“criteria": "http://yoursite.com/rookie-badge-criteria.html",
"issuer": "http://yoursite.com/badge-issuer.json"

}

\J

http://yoursite.com/rookie-badge-criteria.html

(Web page with criteria information)

http://yoursite.com/rookie-badge-award.json

{
"@context": "https://w3id.org/openbadges/v2",
"type": "Assertion",
"id": "http://yoursite.com/rookie-badge-award.json",
"recipient": {
"type": "email",
"identity": "you@yourdomain.com",

"hashed": false

1
"issuedOn": "2016-12-31T23:59:59Z",
"badge": "http://yoursite.com/rookie-badge-class.json",
"verification": {

"type": "hosted"

Figure36: A simple badge example

In that example, links, shown as magenta arrows, are provided from the award
(Assertion) to the badge class (the URL of the badge class is referenced in the badge
property of the award) and from the badgéass to the issuer (the URL of the issuer is
referenced in the issuer property of the badge class). This allows many individually
awarded badges to reference the same badge class and many different badge classes
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to reference the same issuer. Also, 8nkre made to other resources such as the
image of the badge and a web page, which describes the criteria for issuing the badge.

6.5.4.1.2 Embedding the BadgeClass and Issuer into the Assertion

Rather than publishing the information in three separate JSON filespissible to
combine or embed the linked data into the badge assertion. An example is taken from
the v2.0 of the specification (with some simplifications):
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{
"@context" : "https://w3id.org/openbadges/v2" ,
"id" : "https://lexample.org/assertions/123" ,
"type" : "Assertion"
"recipient” A
"type" : "email"
"identity” . "alice@example.org"
3
“issuedOn" : "2016 - 12- 31T23:59:59+00:00"
"verification” A
"type" : "hosted"
3
"badge" : {
"type" : "BadgeClass" |,
“id" : "https://lexample.org/badges/5" ,
"name" : "3 - D Printmaster" ,
"description” . "This badge is awarded for passing
the 3 - D printing knowledge and safety test." ,
“image" : "https://example.org/badges/5/image" ,
“criteria” A
"narrative" . "Students are tested on knowledge

and safety, both through a paper test and a supervised
performance evaluation on live equipment”

3

“issuer" @ {
"id" : "https://lexample.org/issuer" ,
"type" : "Profile" ,
"“name" . "Example Maker Society" ,
"url* : "https://example.org" ,
"email" : "contact@example.org" ,
"verification” s |

"allowedOrigins" . "example.org"

}

}
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That last example still includes some external resources, like the image and the
criteria, which can also be embedded into the assertion if desired.

A badge hosting platform does not need to accept the embedded BadgeClass and

Issuer; in fact, itislikely K ¢ A G0 gAff RAAOINR (GKA& AYT2N)YI
copies of that JSON by downloading them using the URL specified in the resjkctive

properties.

6.5.4.1.3 Signed Badges

Both of the previous examples included hosted assertions. That means thatein

to check the validity of the instance of the badge, the verifier needs to contact the URL
of the assertion and check that the contents of the hosted URL agree with the given
assertion. Another possibility of verifying the contents of a badge i®lpon a
cryptographically produced signature of the assertion. In that case, the issuing
organisation needs to publish a public key at a stable URL. Then, as part of the
verification process, that public key is used to verify the signature of the azsent
instance of the badge. A JSON Web Signature (JWS) is used to cryptographically sign
the badge. A JWS contains: a header, a claim, and a signature, all encoded in base 64.
Here is a decoded example:

Header:

{ Ahal go: ARS2650 }

Claim:
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{
"@context" : "https://w3id.org/openbadges/v2" ,
"id" : "urn:uuid:a953081la - 4bbd - 4927 - 9653 - 7219bca00e3b"
"type" : "Assertion” ,
"recipient” {
"type" : “email"

"hashed": true,
"salt": "deadsea”,
"identity"

"sha256%$c7ef86405ba71b85acd8e2e95166¢c4b111448089f2e1599f42felbba
46e865c5"

3
"issuedOn" : "2016 - 12- 31T23:59:59+00:00"
"verification" |
"type" : "SignedBadge" |,
"creator" : "https://example.org/publicKey.json"
}
"badge" : {
"type" : "BadgeClass" |,
"id" . "https://fexample.org/badges/5" ,
"name" : "3 - D Printmaster" ,
"description” . "This badge is awarded for passing the 3 -D
printing knowledge and safety test.” ,
"image" : "https://example.org/badges/5/image" ,
"criteria” |
"narrative" . "Students are tested on knowledge and safety,

both through a paper test and a supervised performance evaluation
on live equipment"

h

"issuer" @ {
"id" : "https://fexampl e.orglissuer" ,
"type" : "Profile" ,
"name" : "Example Maker Society" ,
"url*  : "https://example.org" ,
"email" : "contact@example.org" ,
"publickey" : "https://example.org/publicKey.json"

}

}
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Signature (an example, not thieal signature of the above):

Liv4CLViIFH20_6RciUWfirUvMAecxT4KZ_gLHAeT_chrsCvBEEluw
gtwiarls9acFfMiOFJzrGye6mhdHf3Kjv_6P7BsG3RPkYgK65i9uzZ
VAQAIIVINcIWAoWU4j0_Kip2ftzzWwc5o0ld01nJRtudZHxo5eGos
SPIztGRE9G_g_cTj32tz3fG92E2azPmbt7026G91rg80Mi9c4bZm?2
EgrcwNBjOOp 1mbKYXLIAAKOMuJZ_8S4G08S0Sg3xC6ZCn03zWuXCP
6bdY_jIx2BpmvqC3H55xWIU8p5cIRXI8YifPMmMJIg8ZQhjldOplL8k
HolIx7KGITjQSegANUPg

Some things to note from the previous example:

A

I KlFaKSR NBOALASY( ¢l a dzaSR (G2 LINB@Syi
address. Herenithe (possibly public) JSON file, we have three pieces of
information: the hash algorithm used (in this case sha256), the salt string
(basically just a random string), and finally, the hash produced from an email

with that algorithm and salt. Themithoudi Y SSRAyYy 3 G2 Ay Of dzRS
in the assertion itselfa badge hosting service can verify that the badge was
AdaddzSR 2 | OSNIFAY dzaASNRA SYIFAf | RRNBA
using the specified algorithm and salt and then checkingew i the newly

generated hash is equal to the hash in the assertion. Salt is used to prevent

the usefulness prealculating of a large number of hashes from a dictionary of

emails. It is important to remember that additional verification is also

required: that the email address really belongs to the person in question, but

that verification is outside the scope of the badge system. (Normally, the

badge hosting service checks that the email belongs to a user by asking for a

token sent to that email.)

Theassertion is not hosted at a stable URL; thus, rather than using an IRI/URI
(Internationalised Resource ldentifier/Uniform Resource Identifier), it uses a
UUID (universally unique identifier) asits property. The UUID is generated
locally and indepenehtly (it should be unique!) for each such assertion. When
correctly generated, a UUID has a strong probability of being globally ¢world
wide) unique (see
https://en.wikipedia.ordwiki/Universally unigue_identifier.

Ly (KS O hkverificatienFAssértiodsy & Rmbedded BadgeClass or
issuer Profile can be interpreted to be the value claimed at the time of issue,
though publicKeys referenced in an embedded issuer Profile dhootl be
GNHzZGSR G2 o0St2y3 (2 GKS AaadzsSN gAlK2
(http://www.imsglobal.org/sites/default/files/Badges/OBv2p0OFinal/examples
/index.htm)
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6.5.4.1.4 Revoking Badges

Revoking a hosted assertion is simply done by deleting the hosted assertion file.
Revoking signed assertions is also possible by the issuer publishing a list of revoked
Il L5Qao

I 1

6.5.4.1.5 The Original Creator Open Badge Community Extension

One organisation can create a badge and then give permission to others to issue it. In
this case, the original organisation can be identified as the OriginalCreator in the

"extensions:OriginalCreator" c
"@context"
"https://openbadgespec.org/extensions/originalCreatorEx
tension/context.json" ,

"type" [ "Extension”
"extensions:OriginalCreator" 1,

"url" "https://example.org/creator -
organisation.json”

}
}

Badge class, and then eachusg organisation can use its own issuer profile.

(Example is taken from
http://www.imsqglobal.org/sites/default/files/Badges/OBv2p0Final/extensions/inde

x.html#OriginalCreatqr

6.5.4.1.6 Baking Badges

Once all the metalata required for a badge has been prepared and published (or

signed), the metadata can be baked into a PNG or SVG file to make a badge. Baking

a badge is the process of taking a PNG or SVG file and adding the JSON of the badge
assertion or a URL of the bgel assertion into the image. If this is done properly, the

baked badge is still a valid PNG or SVG file and now contains all the information
NBIjdzA NBR (G2 OSNATFe (KS GFrtARAGE 2F (G0KS o0FR
and public key if it isigned). A baked badge is highly portable; for example, you can

emalil it as an attachment, put it on a web page or upload the file to a badge backpack.

6.5.4.2 Recommendations for the production of BDV Badges
As described earlier, there are two main options fostiag the BDV Badges:

A Hosting the badges at a stable URL (a web page or-bluk for example)
o Advantages
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A The badge instance is permanently published on the web and
thus cannot be lost or corrupted. Thus, maintaining the
information needed to verify adrige does not depend on the
user.

A Simple to maintain statistics regarding issued badges.
o Disadvantages

A Long term storage on the web is not free and puts a financial
burden on the issuing organisation(s). This burden is directly
proportional to the numberof badges issued. There are
professional hosting services that claim permanent hosting for
one-time fees, but obviously that guarantee depends upon the
continued existence of the hosting service.

A There could be legal issues related to publishing personal
information. Also, facilities to allow users to delete or rectify
their data need to be provided.

A Producing signed badges
o Advantages

A Long term hosting of the issuer profile and a public key is
required, but that is a very small amount of data.

o Disadvanages
A Slightly more complicated to produce the badges.

A Separate bookkeeping is required to maintain a history of
issued badges.

A The user can lose or corrupt the badge file.

As neither of these two options has a clear advantage, we will consider both
possibilities when evaluating badge issuing platforms.

6.5.4.3 Description of how the badge issuing platform will be used

Inorder to better understand the role that the badge issuing platform will play we will
briefly summarse the entire process.

A committee of representatives from both academia and industry will formulate a
common set of badges and their requirements (BDV badges).

An educational institution can apply to issue certain BDV badges (this application
process will be managed outside thadge issuing platform). Once approved to issue
a particular BDV badge, the institution will be able to independently issue badges to
its students (no intervention on the part of the committee is required). Approved
institutions are not allowed to changde BDV badges, nor can they design new
badges with BDV branding. Furthermore, they can only issue the badges for which
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they have been approved. Each institution only can access information regarding that
AyaadAddziaAzyQa A&dadzSR 6FR3ISadP

Students at an apped institution can apply for a badge once they have completed
its requirements. Students submit persdniata and evidence files that are stored in
the hosting platform. When applying for a badge, the student agrees to the legal
requirements related tathe use of their personal data (including usage data, see
below) and later through the same platform they can exercise their right to have that
information modified or deleted (as per the General DP and Regulation (GDPR)).
Students can store their badgés any compatible platform and share them on the
internet and in social media.

The committee will be able to view statistics regarding all issued BDV badges (but not
individual personal data).

The committee can introduce changes in the BDV badges, whectihan applied to

all institutions who issue those badges in the system in the form of new versions of

existing badges. That committee can also decide to discontinue a particular badge or
introduce new badges. Periodic reviews of issuing institutionk beilconducted

(again, these reviews will be conducted outside the badge issuing platform), and the
O2YYAGGSSQa FFLIWNRGIE F2NJ Iy SRdzOlF GAz2y Ayal.
6544 The badge issuing platformds functional requir e
Functional requiremets:

A FR1¢ Badges are designed by a central body and then shared only with
approved issuers (who cannot modify the shared badges).

A FR2¢ Approved institutions can issue instances of the badges without the
intervention of the central body.

A FR3¢ Approved insitutions can only access the personal information of their
own students.

A FR4c The hosting platform offers a badge application process for students at
an approved institution. This application includes the upload of evidence.

A FR5g The hosting platform mvides space to store student evidence files.

A FR6 The central body can view statistics regarding all issued BDV badges (but
not individual personal data).

A FR7¢ The central body can modify or revoke existing badges as well as design
new badges.

A FR& The central body can revoke permission to issue a badge.

6.5.4.5 Basic technical requirements for the badge issuing platform
Platform requirements:
A TRI1- Open Badge 2.0 certified
o https://www.imsglobal.org/cc/statuschart/openbadges
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0 https://www.imsglobal.org/sites/deult/files/Badges/OBv2p0Final/c
ert/index.html

A TR2- Meets requirements of GDPR
A TR3- Company and/or Infrastructure located in Europe

A TR4- Perpetual badge hosting agreement (badges are not deleted if issuing
contract is discontinued)

A TR5c¢ Issued badges hashed emails and are signed by each approved
institution.

6.5.4.6 A review of all Open Badge v2.0 certified badge issuing platforms

This list includes all certified services, taken from
https://www.imsglobal.org/cc/statuschart/openbadgem February 1, 2019:

1. Accredible (San Francisco, CA, US)
0o Name: Accredible v1.1
0 Web:https://www.accredible.com/digitabadges/?utm_source=ims
https://www.accredible.com/?utm_source=ims
Ly F NI & NIZBACHENSNG MTMSANI Bl G OSy i NB¢
GDPR: Yes https://www.accredible.com/accrediséeurity/
Perpetual hosting? Yes https://www.accredible.com/pricing/
Costs (per year):
A $960- 1000 recipients/year (multiple badges issued to the same
email count as one recipient
A $1920¢ 2000 recipients/year
A $3840¢ 4000 recipients/year
A $7680¢ 8000 recipients/year
A Custom plans for 10,000+ recipients
2. Concentric Sky (Oregon, US)
o Name: Badgr v3.1
o Web:https://info.badgr.io
https://concentricsky.com
o D5t wY G&cerBfy vatls thefU.S. Department of Commerce that
Badgr complies with EUS Privacy Shield and SwisS Privacy Shield
in relation to the GDPR framework as set forth by the EU regarding the
collection, use, and retention of personal data from Registered Users
based in the European Economic Area; please refer to our Privacy
{KASER {GFGSYSy(oé¢
0 Costs: Free
o Other: Code is open source
3. ltalian Quality Company IQC Srl (Bologna, Italy)
0 Name: Gbox v11
o Web: http://igcbox.com/

O O O O
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http://www.itaqua.it/

o Other: Badges which its users provide:
https://www.igcbox.com/BadgeCCity.aspx

Web only provides information in Italian.
4. Credly (New York, NY)

o Name: Credly201802-20

0 Web:https://credly.com
support@credly.com

o Infrastructure: Amazon Web Services

o GDPR:
https://info.credly.com/datasecurity
privacy?hsCtaTracking=72fc392ch-4384a449
2b1898fb8958%7C510501-B¥62-44e290f1-7c77508d236e
"Credly complies with the GDPR by maintaining tbegoing
confidentiality, integrity, availability, and resilience of our systems that
process personal data of badge earners; by ensuring we can restore
data in a timely manner in the event of a physical or technical incident;
and by regularly testing, ass&ing and evaluating the effectiveness of
our technical and organisational measures."

G/ NBRft& Aa OBNIWNKRBIROE 2a KKSt Rpé
5. Pearson Education (bought by Credly in 2018 so now New York, NY)
o Name: Acclaim v20180221
0 Web: https://www.youracclainrcom/

o GDPR:
https://www.youracclaim.com/privacy
GLF &2dz NBaAaARS Ay GKS 'Y 2NJ I O2dzyaN

Information is processed in the UK or a country in the EU, Credly will,
and will ensure that its data processors will process yBarsonal
Information in accordance with all applicable DP legislation, including
0KS D5t woé
6. Digitalme (Leeds, UK)

o Name: Digitalme Credly v20D2-19

0 Web: https://credly.digitalme.co.uk/
getcredly@digitalme.co.uk

o D5twY G/ NBSRfeé& KIa odtaded data ceRi8,RA OF (G SR
which extends its secure credential cloud infrastructure to support
Digitalme operations and help organisations based in Europe comply
GAGK Aa0NAROG 9! 5t NBAdZA A2y ade

A second platform provided by Digitalme
o Name: Open Badge Academy v2@P-19
0 Web:https://www.openbadgeacademy.com/
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Closing August 31, 2019
7. iQualify
o0 Name: iQualify LMS v2012-21
o0 Web:https://www.iqualify.com/getstarted
o D5twY &/ K22&S8S 06SG6SSy 2dzNJ 3t 2061t 1T 2y
for storage of your learners' personally identifiable information. We'll
help you ensure complianceith your compliance requirements for
A02NAY3 LISNAR2Y I f RFEGI ¢
o Costs (per year):
A vmynn € {0F NI SNJ
A TtTunn € tF NIYySNI
This system is primarily an online learning platform through which an
institution can issue badges
8. Learning Machine
o Name: Learning Machine Issu&pp v1.0
o Web:https://www.learningmachine.com/product
o Infrastructure: Amazon web services
o Other: Delegation is permitted for Federated Tier customers
This system is a generic credential issusgstem which seems to be more
geared towards diplomas.
9. Engage Learning (Washington DC, USA)
0o Name: Learning Objects v2002
0 Web:https://learningobjects.com/#/whatwe-do
0 Infrastructure: Amazon @b services
This is an educational consultant firm. They evaluate and suggest
improvements to curricula. They offer badges as part of their services to an
institution.
10.Collective Shift/LRNG (Chicago IL, merged with Southern New Hampshire
University (SNH))
0 Name: LRNG v1.33
o Web:www.Irng.org
0 GDPRNOG . & dzaAy3 2dzNJ aAdSa 2N IAPAYy 3T dz
you are directly transferring your information to us in the United
States. The United States may not have the same level of DP as your
2dZNA ARAQUA2Y d¢é KOGLIAYKKGG6DPE NYyIDP2NHK
LRNG is a leamg platform that focuses on youth programmes in different
cities in the USA. Participation is by invitation only.
11.Campus Labs (Buffalo NY and Ontario, Canada)
o Name: MyMantl v1.0
0 Web:https://mymantl.com
0 GDPRNOdG , 2rdzedponsible for complying with any local laws in its
jurisdiction which might impact its right to import, export or use the
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Service, and you represent that it has complied with any regulations or
registration procedures required by applicable laws tokmahis
f AOSyaS SyF2NOSIofSdhé KiOGtedsrkk YERYI Yy
12.Discendum (Finland)
o Name: Open Badge Factory v2018.08
Web:https://openbadgefactory.com/
Infrastructure: hosted in Finland
GDPR:
Costs [per year):
A Freec Max 2 badges, 5000 issued/year, 1 user account
A H nn - Max 10 badges, 5000 issued/year, unlimited user
accounts
A ¢ y n-untimited badges, 15000 issues/year, smiganisations
OHnn € SI OKO
A MHcn - anlimited badges, 50000issues/year, Sub
2NBFYyA&lIGA2yad ounn € SFEOKOXZ NBAGN
review applications
o Other: reference from NUI Galway
https://openbadgefactory.com/references/?open=makhui
o Other: provides facilities for a student to apply for a badge and for that
application to be reviewed by the organisation.
o Other: in addition to suknrganisations badges can also be shared with
partner organisations.
o Other: an evidence file of uw 10GB can be stored with each issued
badge.
A second service also from Discendum:
o Name: Open Badge Passport v2.6.0
0 Web:https://openbadgepassport.com/
o Infrastructure: hosted in Finland.
o GDPR:
https://openbadgepassport.com/fag/
As a European service provider, we will fully comply with GDPR before
the transition time ends on May 25, 2018.
o Costs: Free
Other: Only for hosting badges, not for Issuing
o Other: Company details
https://openbadgepassport.com/faq/
& 5 AndluinSa successful Finnish educational technology company

(0]
(0]
(0]
(0]

o

2014 by Tekes, the Finnish Funding Agency for Innovation. The
MacArthur Foundation funded it further in 2015 as part of the Digital
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[ SENYAY3T [/ 2YLISUGA sty Qa & ¢ N

aSRAL |y
t SENYAY3 SYSANRYYSy(aodé

2yt AYS
o Other: Code

https://openbadgepassport.com/faqg/

open source (core will be, in progress)

R
S

13.MyKnowledgeMap Limited (York, UK)
o Name: Openbadges.me v1.0
o Web:https://www.openbadges.me/openbadges
o D5twY S48 ahlL)SyolR3ISadYS Aa O2YLX
NBEaLSOl GKS LINAGI O 2F &2dz2NJ REOIF |
https://openbadges.zendesk.com/hafeus/articles/360003791174
DataProtectionrincludingGDPR
o Infrastructure: Microsoft Windows Azure servers
o Costs (per year):
A Freec 200 recipients or 1000 badges
A € n & B0 recipients or 5000 badges
A € m HqBA00 recipients or 50000 badges
o Other: can createnultiple organisations and control user access

I

A
Y R

6.5.4.7 The evaluation of the platforms

All the platforms considered in Sectiérb.4.6are Open Badge 2.0 certified (TR1), so
we begin by eliminating any who do not openly claim to meet the requirements of the
GDPR or are not located in Europe. The following services meetrémpseements:

A Italian Quality Company IQC Srl (but they only provide information in Italian)
Digitalme Credly
Digitalme (closing August 31, 2019)
iQualify (mainly an online learning platform)
Discendum
MyKnowledgeMap Limited
The first, third, andourth options in the list are eliminated for the reasons mentioned
in the E)aArentrJesis. Due to concerns reggrding the exiE Qf the UK from the EU,
5Aa0Sy RdzYQa h LItfps://opeRbAdsefaCtdnOcond Was considered
to be the best available option.
When considering the use of the Open Badge Factory in the context of the functional
(FR1FR8) and basic technical (FRR5) requirements, the following issues arise:
A Should approved institutions be clasSifikR | 32 NGE&lIdyoA aF GA 2y aé 2N W
in the Open Badge Factory?
0 Using suborganisations:

Advantages

> > > > >
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o hyS O2yiNXOl ¢6A0GK F+y FTRRAGAZ2YLFE H
organisation.

o0 The central body can prevent swbganisations from issuing
badges other thantheir approved BDV badges with the
platform.

Disadvantages
0 Not possible to limit access to personal information to only-sub
organisations. All personal data is visible to the BDV and all sub
organisations.

0 Using partners:
Advantages
o Each partner can iselb,000 badges per year.
o Each partner can issue non BDV badges if they wish.
o The BDV can see statistics regarding issued badges of the
approved institutions without having access to personal data

Disadvantages

0 Separate contract agreements for each partriaurt also a 200
€ Lyydzt FSS F2NJ SIOK®

Conclusiorg to avoid DP issues, partners will be used.

A TR5- Issued badges have hashed emails and are signed by each approved
institution.

The open badge factory does use hashed emails, but they do nahsign
badges. However, as each approved institution will have its own issuer
profile, the issuer can be verified online.

6.5.4.8 Instructions for Using the Badge Issuing Platform

Instructions for using the Open Badge Factory were written, distributed to institutions
granted permission to issue the badges. Those instructions are included in Appendix
M.

6.5.5 First Open Call for Issuing the Academic Level of the Data Science
Analytics Bdge

In October 2019, the first Open Call for Institutions Interested in Issuing the Data

Science Analytics Badge at Academic Level was published. The information about the

call was provided in the BDVe web site along with the material describédb.B13
regarding the process description, application forms, FAQ, etc.

125



D4.3: Skills, Education, and Centers of Excellence Period 2 Report M36

As with the pilot, during the BDVe project, institutions applying to the different calls

to issue bdges will be evaluated at no cost, and if their evaluations are accepted, they
will be able to provide up to 5000 badges to their students each year for the duration
of their acceptance.

Some of the dissemination activities to publicise the first opeh a&a described
below:

A Notifications send to universities participating in the EIT Digital Data Science
MSc

Notifications sent to selected universities in the BDVe Educdiioin

Distribution of the call to YERUN (Young European Universities)

An announcemet in the BDVA Newsletter, Twitter, and LinkedIn.

Webinars targeted on universities in the BDVA to raise awareness regarding
the program and to encourage them to participate (November and December
2019)

v > >

6.5.6 Meetings with External Stakeholders

The primary meetigs are described iB8.3, below are described some additional
meetings that were held with stakeholders to get feedback about the badge
framework and/or to dissemirta the work done.

6.5.6.1 Virtual Meeting with Warsaw University of Technology
When:15/11/2018
Summary:
A¢KS 'ta SELXIFIAYSR Ay RSGFAfT GKS t23AxaiGA
initial feedback was very positive. Warsaw University also said that iikehs
that they would participate in the pilot.

A They liked the fact that it could be possible that students who had not finished
their final projects could receive badges. They said that many students begin
to work and then find it difficult to finish the final projects, so this option
would be interesting for them.

A The additional workload required to issue the badges was also discussed, as
well as thetrade-offs between information and submission effort.

A Warsaw University asked about including their @3t LINR2 ANJ Y Ay GKS
and said that they would submit information using the online form.

6.5.6.2 Virtual Meeting with the University of Adger, Norway (18/01/2019)
When:18/01/2019
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Summary:
A The UPM presented the current state of the badge (v@@@posal to get
feedback and to encourage the university to participate in the pilot.

A The University of Adger showed a lot of interest in the process, quality
issues, and benefits for industry and students.

A The UPM agreed to send them more information ahe deliverable 6.4,
so they could have a broader view of the work.

A The UPM also introduced them to the BDVA and encouraged them to
contact the association to explore possible benefits for their institution.

6.5.6.3 BDVA Tasks force on Skills
When: 22/01/2019

Location: Brussels
Summary:
A The UPM presented to the other TF leaders the state of the data science
recognition framework to get feedback and comments.

A How to promote and get more involvement of the BDVA members was also
discussed.

6.5.6.4 Workshop SME Alliance: B oosting Security, Data and loT Skills T Workshop
#3

When:08/02/2019
Location:Brussels

Organised byEuropean DIGITAL SME Alliance with funding: Supporting Specialised
Skills Development: Big Data, Internet of Things and Cybersecurity for SMEs
(EASME/COSME/2017/007)

Web: https://www.digitalsme.eu/skillshome/
Summary:
A The UPM distributed both the badgand education hub flyers to all
participants of the workshop.

A During break times, and in individual discussions, a general summary of the
badge project and other WP4 work was discussed with different participants.
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A The UPM gathered information about the &tish Knowledge Foundation,
which offered softwarerelated skills courses, including two online courses on
data science.

6.5.6.5 Virtual Meeting with Politecnico di Milano
When: 21/02/2019
Summary:
A PoliMi gave an overview of their study/report on the dataence skills needed
in the manufacturing domain.

A The UPM presented the current state of the badge program to get feedback
and study the possibility that their university participates in the pilot. However,
PoliMi was specifically interested in manufadtg. After discussing the
. 5+SQa LINRPLRAFIfSYS 620K AyaldArddziazya | INB!
was too broad to be included in their report on manufacturing.

6.5.6.6  Virtual meeting with Young Universities Research Network (YERUN)
When: 09/07/2019
Summary
A The badge system was presented and discussed. The aim was to raise
awareness regarding the badge program among university chancellors in
YERUN.
A The SecretarGeneral of YERUN proposed the possibility of organising a
formal presentation of our badge pgoam in a future YERUN meeting so more
specific and concrete collaborations can be defined.

6.6 Endorsements for No#-ormal Training in Data Science

Although different definitions for nofiormal education can be found in the literature,
one of the most relevanis’:

w Xl&arning which takes place through planned activities (in terms of learning
objectives, learning time) where some form of learning support is present (e.g.
studentteacher relationships); it may cover programmes to improve work
skills, adultiteracy and basic education for early school leavers; very common
cases of nofiormal learning include weompany training, through which
companies update and improve the skills of their workers such as ICT skills,

2 COUNCIL RECOMMENDATION of 20 December 2012 on the validatioffarfmabrand informal
learning (2012/C 398/01)
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structured online learning (e.g. by makg use of open educational resources),
and courses organised by civil society organisations for their members, their
target group or the general public)

In recent years the offer of neformal training in data science in the form of online
courses, MOOCs, -tompany training, etc., offered both by official academic
institutions and other noracademic institutions, has greatly increased.

Both formal and no-formal learning can contribute to the lifelong learning of data

scientistsg the continual training of data scientists throughout their careers. While

formal systems are often focused on initial training, a lifelong learning system must

include a varietyf formal and noAformal learning together. This is necessary to meet

0KS AYRAQDGARdzZrftUa ySSR F2N) O2ylGAydz2dza FyR @
need for a constantly changing array of knowledge and competences.

This need of knowledge, and thdéoge of welttrained professionals, is particularly

important in the data science domain:

A CKS LI ad GKNBS &SI NaT Kp ObA ESEY Wil GAXDSE
in data sciencévased jobs in sectors like education, marketing, and
manufacturing(Wharton, 2 KI 1 Q4 S5NAGAY I GKS 5SYIFHYyR ¥F3
May 2019)

A Companies expect to triple the size of their bid data staff in the next three years
(ESADHEdoption and Impact of Big Data And Advances Analytics in,3payn
2018)

A The Global Datasphere will grow from 33 Zettabytes (ZB)18 b 175 ZB by
2025[1 ZD = 1% bytes] (IDCThe Digitalization of the WorJdNov. 2018)

Therefore, in data science, ndarmal education plays a crucial role, and
complements formal traiing, by allowing practitioners to gain new skills and to adapt
to new data science requirements.

Here we will consider neformal education to include any organised training activity
outside of formal education (undergraduate or graduate university degrees): Non
formal training includes both-&arning and traditional classroom courses. These
coursescan be of widely different durations and include training provided by
employers, traditional educational institutions, and other third parties.

6.6.1 Challenges when Considering Néiormal Education

Though the needs of stakeholders in the data science ecasystieen considering
non-formal education are similar to those of formal education, there are a few issues
which we would like to highlight:

A Students interested in data science training can quickly find a huge variety of
options and therefore face difficus when trying to pick from this
overwhelming supply. Which courses are more highly valued by industry, or
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what is the right course for their experience and expectations are just a couple
of issues that arise.

A Employers that need to evaluate ndarmal training also face the problem of
how to compare the vide variety of different types of courses. For example,
how rigorous are the different programmes in terms of duration, quality,
evaluation of the students, identity verification during assessment agtigita = X

A Educators offering those courses also face difficulties related, for example,
with how to stand out from other courses. That is, how to clearly communicate
GKSANI 2FFSNE | GGNFOG &aiGdzRSyidas SyadzaNB
In other contexts, stadardised labelling systems are used to systematically provide
information to help to characterise and compare different products in the same
category. For exampldsigure37 shows the UK guidelines féiront of Pack Labels,
which could be used to, for example, compare different kinds of breakfast cereal.

Text Low® MEDIUM

Colour code Green Amber

Each grilled burger (94g) contains

Energy| Fat Sugars| Salt Fat <3.09/100g >30gtos
Sl 0.8g | 0.7g izgiless
>15gto=
11% | 199 <lo | 12% Saturates =1.5g/100g Sﬂgﬁlmg

of an adult’s reference intake 5.0q to
Typical values (as sold) per 100g: Energy 966kJ / 230kcal (Total) Sugars <5.0g/100g 2’25 Gmmsg

99

>03gtos
salt <0.3g/100g 1_59}1 e

Figure37: Example of the Application of the UK guidelines for Front of Pack L&bels

With this idea of a standardised labelling system as an inspiration, we have been
working on an Endorsement System for recognising-foomal training in data
science.

6.6.2 Timeline for the Implementation of an Endorsement System for
Non-formal Education in D& Science

Below we summarise the different activities required to propose and test the
endorsement system for neformal education in data science.

3 Image taken fronGuide to creating a front gfack (FoP) nutrition labér pre-packed products sold
through retail outletdy theUKDepartment of Healtlthttps://www.gov.uk/government/publicationy
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Activity Description Start Date | End Date

4.3.2 A Recognition System for Néfrormal Education in Data Scienc 06/2019 12/2020

4.3.2.1. Prepare a first version of the logistics and criteria 06/2019 01/2020
endorsement of norformal training in data science

4.3.2.2. Evaluation and revision of the endorsement system for r 02/2020 05/2020
formal training in data science

4.3.2.3. The % call for the recognition of noformal training in data 6/2020 12/2020
science

Table23: Task 4.3Timeline for activities related to Noikormal education

6.6.3 A Starting Point for the Endorsement System

Educational endorsement initiatives have the aim of guaranteeing quality standards
and criteria. The European Association for Quality Assurance in Higbeatiort has
developed an extensive guide for quality assurance-lgiaening education. Rather
than starting from scratch, we would like to take advantage of this existing work as
the basis for the program. Even though our definition of #iormal edu@tion covers

both ellearning and orsite education, the criteria defined in this document do serve
as a good starting point. Their quality criteria are summarisédalrie24.

Policy for quality assurance Institutions should have a A Institutional policies,
policy for quality assurance structures, processes, an
that is made public and resources are in place t
forms part of their strategic guarantee the successfi

teaching and learning
process of students
including  those  with
special educational needs
A Electronic security
measures are considere
0@ i KS A
policy/code of practice.

management.

* Considerations for quality assurancel@dming provisiofEuropean Association for
Quality Assurance in Higherueation AISBL 2018, Brussels.
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Quality Criteria Example of Indicators

Desigh ard approva of
programmes

Sudent-centred learning,
teaching, and assessmat

Sudent admissim,
progressim, recogition,
and cetification

Teaching siff

Learning resoucesand
student suppat

Institutions  should have
processes for the design ar
approval of their
programmes.

Institutions should ensure
that the programmes are
delivered in a way that
encourages students to taki
an active role in creating the
learning process, and that
the assessment of students
reflects thisapproach.

Institutions should
consistently apply pre
defined and published
regulations covering all
LKFasSa 2F (K
0e Ot S¢ o

Institutions should assure
themselves of the
competence of their
teachers.

Institutions should have
appropriate funding for
learning and teaching
activities and ensure that

A

Curricula design reflect
pedagogical practices an
innovation, if applicable.

Teaching staff involved i
designing/developing/eval
uating programmes are
familiar with the
advantages/disadvantage
of using elearning in
particular course contexts
Learning materials fit the

pedagogical model an
facilitate student learning.
The technical
infrastructure is alignec
with the teaching
methodology, learning
activities, and e

assessment methods, an
it eases the teaching an
learning process.
Students are  clearh
informed about the e
assessment.

Students/prospective
students are informed
about requirements

concerning equipment, -
learning and digital skills
pre-knowledge and
prerequisite subjects, ant
attendance.

Students are informec
about the workload anc
pedagogical model of the
e-learningwprogramme.
The institution has definec
the structure, profile, and
role of the teaching staf
that is aligned with the
pedagogical model.

The teaching staff i
coordinated effectively.
The institution defines the
electronic security
measures thatguarantee
standards of quality and
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Quality Criteria Example of Indicators

Information management

Public nformation

adequate and readily
accessible learning
resources and student
support are provided.

Institutions should ensure
that they collect, analyse,
and use relevant
information for the effective
management of their
programmes and other
activities.

Institutions should publish
information about their
activities, including
programmes, which are
clear, accurate, objective,
up-to-date and readily
accessible.

information integrity and
validity.

The institution has
procedures in place tha
cover student support,

including bbtutoring,
pedagogical,
technological, anc

administrative elements
Collected data is used i
order to evaluate e
learning programmes
There is a strategy on th
use and purpose of
learning analytics withir
the institution (i.e. the aim
is improving  student
support).

The institution publishes
reliable, complete, and up
to-date information on
institutional technical
support.

The institution publishes
information on completion
rates, pass rates, an
dropout rates.

Table24: Example of Quality Indicators

Institutions applying for endorsement must provide evidence about the fulfilment of
the different criteria in the previous table.

At first glance, the complexity of the system does not seem to be appropriate for the
wide variety of programmes which we would like to consider. For example, the
organiser of a shoffive-hour MOOC on data visliaation would be overwhelmed by
the work required to apply for the endorsement. Thus, our first task was to distil this
list of quality indicators to a minimum based upon feedback from stakeholders in the
data science ecosystem.

6.6.4 A Preliminary Proposafor an Endorsement System for Nen
Formal Education in Data Science

After discussing the ideas behind the quality indicators from the European Association
for Quality Assurance in Higher Education with a number of stakeholders (see section
6.6.7), we began by establishing three main objectives for the endorsement system:

A Quality Control

133



D4.3: Skills, Education, and Centers of Excellence Period 2 Report M36

o Establish a common set of minimum requirements that must be met
for a program to beendorsed

A Transparency

0 Require the publication of essential data regarding the course in a
publicly accessible location

A Ease of comparison

o Define a common format to simplify sids-side comparisons of the
essential data

o Define a common set of data scienskills to allow the comparison of
content.

Based upon those same discussions with stakeholders, we defined the following as a
starting point for criteria to characterise ndormal courses in data science:

A The audience of the coursgfor example, programmers, analysts, managers.
Level ofcourse F 2 NJ SEI YL ST AYy(iUNRBRdzOG2NEBSEZ X SELJ
Contentc number of hours dedicated to the different data science skills

Teaching typeg number of hours: in person, online interactive, online video,
online other static content

Type of assessmetno assessment, online without verification, online with
verification, in person with verification

A Institutional Datac link to web page
A Instructors Profiles link to web page

Regarding the content of the courseg plan to take advantage of the existing work
G2 RSTAYS GKS aiAtfta F2N) GKS 51 (FTafleOA Sy OS !
19.

> > >

>\

6.6.5 The logistics of the Endorsement System

A summary of the endorsement process is showrFigure 38. Couse providers

interesting in endorsement can apply by submitting the corresponding information

regarding the criteria along with evidences. The application will be reviewed by a

group of experts, and if approved, the corresponding program will be endof$e.

information about the quality criteria of the corresponding program will be accessible

in the credentials provided to students. In the example below dadgebased
ONBRSYUGUAFt X OGKFG AYTF2NNIEGA2Y $2dxZ R 0SS LINR O
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The Logistics

Applies fol

Data Analytics Knowledge Endorsement
\

Quality assurance

* Instructors skills

* Studentsassessment !
and support

* Information
management

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Awards
Endorsed Badge

R

i

Figure38: The Endorsement Process for N&iormal Education in Data Science

6.6.6 Work Planned in Period 3

This initial proposal will be evaluated by gathering feedback from a number of online
course providers. (The Politecnico de Milano was ottethand expressed interest in
collaborating.) The feedback received will be used to improve both the quality
requirements as well as the application process. Feedback will also be sought from
industry to get their input and improve again both the quatititeria and the process.
(Preliminary meetings have already been held with a representative from Nokia to
gather feedback.) Then a pilot of the process will be run before an open call for
endorsement in nofformal training in data science is published.

6.6.7 Meetings with External Stakeholders

Below we detail the meetings held with stakeholders in order to get feedback
regarding the norformal education endorsement system in data science.

6.6.7.1 EBDVF 2018 1 Meeting with Nokia
When: 12/11/2018

Location:Vienna

Summary:

A The goal of the meeting was to receive industrial feedback regarding the
comments from the BDVe project reviewers during tlieRkeview, which
suggested that the data science skills recognition system include online
courses in the.

A How to measuref quality for online courses was discussed and how Nokia
could use those measures to evaluate and compare different online
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training experiences. How to categorise or at least carefully classify the
contents of the online training was also discussed.

A A multidimensional endorsement program was suggested with more of a
focus on logistics and transparency than on content.

6.6.7.2 Virtual Meeting with Big Data Lab i Corsi
When: 13/06/2019
Summary:
A The UPM and the Big Data Lab discussed a possible collabdmtiea the
new nonformal recognition system in Big Datalgh 2 NE A Q&4 GNJ Ay Ay 3
programmes.
A/ 2NEAQA ( NIlhthpylivwghBigdaidlBTtNGrsY) was described as
follows:
o They provide Big Data traignthroughout the region of Emilia
Romagna.
0 In 2019 they had their first round of training and had more than 400
students.
o The program is looking for a system like the BDV badges to recognise
their training.
A It was agreed that their training could be a greaportunity to pilot the new
non-formal recognition system.

6.6.7.3 Virtual Meeting with EIT Digital Professional School
When: 24/07/2019
Summary:
A The UPM explained the existing BDV badge program and sketched plans for
the future nonformal recognition system.
A The EIT Digital Professional School is working on a training program entitled
G510 {OASYyOS FT2NI 5S0OAaAzy al l{Ay3aodé Y
o0 NanoMOOC in Coursera (https://www.coursera.org/)
o MOOC (much longer)
o FaceToFace Workshops {2planned for Q3 and Q4 of 2019)
A tKSe KI@S 0SSy f221Ay3a Ayildz2z K2g (2 WwWOSH
program and are interested in using the future rfammal learning recognition
system, which we are planning. We agreed to study the collaboratiamilot
during the first semester of 2020.
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A EIT Digital Professional School Manager discussed their work in cybersecurity.
UPM mentioned that our focus is on data science but felt that the framework
of the recognition system could be applied to othemaiins.

6.6.7.4 Meeting with Big Data Lab i Corsi
When: 16/10/2019
Location Madrid, Spain
Summary:
A Follow up meeting with the representative of the Big Data Lab to identify
potential courses that could collaborate with the UPM endorsement program
and definitionof a preliminary timeline for the collaboration.

6.6.7.5 EBDVF 2019 - Meeting with Nokia
When:15/10/2019

Location:Helsinki

Summary:

A The main purpose of the meeting was to gather feedback regarding the
proposed criteria for the new neformal endorsement system from the point
of view of the industry.

A We reviewed each of the proposed criteria for the endorsement and discussed
them in detail.

6.6.7.6 Virtual Meeting with Big Data Lab i Corsi
When: 4/11/2019

Summary:

A The main purpose of the meeting wasgesent the existing list of criteria for
the new nonformal endorsement system and to gather feedback from an
online course provider.

A We reviewed each of the criteria and discussed them in detail.

6.6.8 Summary

In period 2, Task 4.3 focused on two mairojects: finalse the definition of the
Academic Level of the Data Science Analytics Badge and begin work on a second
recognition framework for no#iormal educational programes in data science. To
complete the definition of the Academic Level of the ®&&cience Analytics Badge
feedback regarding two previous versions of the badge was gathered and analysed
and a pilot of the complete application process was conducted. Curretwly
institutions can issue the badge and the first open call for applicationissue the
badge is currently open. Also, an initial proposal for the-favmal recognition
system was presented. In the next perjoge plan to continue to support the
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application process for the Academic Level of the Data Science Analytics Badge an
implement the new recognition system for ndarmal learning in data science.
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7/ Data Scientists Mobility Programme (T4EAT
DIGITAL)

The goal of Task 4.4 is to support a Data Scientist Mobility Programme through the
following actions:

A synchronise with ther European and national mobility programmes and
initiatives
A provide a marketplace/portal for internship positions and mobility
opportunities targeting Data scientists, students, and professionals
A define and support the implementation of mobility framework with two
objectives:
o facilitate the mobility of researchers, students, and professionals
within the BDVPPP funded projects
o facilitate the formation of cdocated teams from the different
organisations executing those projects

During thereporting period (M19M36), the work has focused on the following two
actions:

1. Define, Design, and Implement the portébr Big Data internship positions
available within the BDPPP and the ecosystem outside.

2. Mobility framework concept definition and inplementation plan.

7.1 Define, Design and Implement the Internship portal

In the period M19M36, we moved from the concept definition to the analysis of the
functional specification and implementation of an Internship Portal (Appendix P.A).
The mockups havebeen transformed into an operational portalpt yet populatedat

the moment (ww.big-data-value.eu/internship). The Big Data Category uses the Big
Data Taxonomy defined in the Edison Project andBB&/A Task Force 9. The portal
provides, as agreed for budget reasons, only the supply side, hosting all open
internship positions of the different compani@svolved in BDV PPP projects as well
as BDVA members. As already mentioned in the deliverable [P we have
decided to implement a simple version of the internship portal and not a full
matchmaking portal. In this case, we do not host the demand side (the CV of the
dGdzZRSyda I yYRk2NJLINRPFSadarAz2ylfaovs yR az
CV dataset. Several selection criteria are defined so that the students can filter by
market, country, Big Data skill, et&igure39). When selecting a specific coarpy,
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more detailed information about the internship position and the skill requirements
that the applicant should satisfy will be showRigure40)

“ A/, ABOUTUS « PROJECTS NEWS EVENTS « SKILLS « ECOSYSTEM « RESOURCES « £
» BIG DATAVALUE
e 1 of
DEGREE Clear all filters
Titulo 1
6 MONTH
BIG DATA  oeuine auguse. 51200 e
LANGUAGES JEEN p— A h. ME
S i LSRLIDN =y A 4| =
YES
LOCATION
Select s

BIG DATA CATEGORY
COMPANY MARKET CATEGORY
Select

DURATION

COMPENSATION

Figure39: Internship Portal search list
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Figure40: Internship Portal detailed information

In order tovalidate what was defined at a functional level and raise the awareness
about theinternship portaland check the willingness to adapt we have launched a
survey among the BDFPP partners and the BDVA members under the EC portal
(https://ec.europa.eu/eusurvey/BDViinternship portal survey/management/edijt

seeFigure4l. Under the following link, it is possible to verify which are, at the current
date, the results coming from the survey.

https://ec.europa.eu/eusurvey/BDVe
Internship_portal _survey/management/resul(Eigure42 shows just a subset of the
survey results)
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BDVe-inte... Dashboard 8 Surveys 2 Exports W Address Book 2 Settings New Survey ~

Overview Editor Test Results Participants Privileges Translations Properties Activity

The Big Data Value project (BDVe), an H2020 Coordination and Support Action of the Big Data PPP, is exploring the
opportunity of developing an internship portal collecting in one unique portal all open internship positions in Big
Data, being different from existing generalist internship portals or mixed internship/job portals.

The purpose of the Internship portal would be to group together all offers coming from the BDV-PPP members.

Having a specialized Big-data internship portal is, in our view, beneficial for both the companies posting the
internship positions but also the potential applicants.

This survey is coordinated by EIT Digital. The data collected will not be made public and will be used only for
statistical purposes. For more information please contact Angelo Giuliana at Angelo.Giuliana@eitdigital.eu

*The name of the person filling the survey

*Email of the person filling the survey
@

Figure4l: Internship survey questionnaire
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Export % 5] oy o5

Actions The name of the | Email of the Name of the In which BDV-PPP | Please mention On which platform | Which specialized | please list the Would you be under which
person filing the | person filling the | Company project(s) is your | the name of the are you usually platform(s) are you | platform(s) interested In using | conditions, if any?
survey survey company part of? | project(s)? posting the using? a specialized

internship internship portal
e (] ] ("] ] ]

All Values -~ All Values - All Values Al Values ~
] Vittorio Monferrino  vittorio.monferrinol - GFT AEGIS;BigDataStar Not the case NO
X SE & PedroHemandez = Pharizna@gmv.con GMV lcarus Specialized Linkedin YES Confindeciality
platformis)
X 72 &  Athena Vakal avakali@csd.auth.c  Aristotle University = other CUREX, PTwist, Own Linkedin YES provided that the
RAIS, ENCASE website;Specializes platform is
platformis) promoted to all
popular media
% /B L George Bravos gebravos@itml.gr  Information i-BiDaas;TT Own website YES
Technology for
Market Leadership
X /S & Katerina Slaninova  katerina.slaninovaé | IT4Innovations, other LEXIS Own website YES
VSB - Technical
University of
Ostrava
X 4 & L Irene Celino irene.celino@cefrie  Cefriel ™ Own Linkedin;Others YES
website;Specializel
platformis)
X SA = Michele Osella michele.osella@lint LINKS Foundation = BigDataOcean Own Linkedin;Indeed YES
website;Specialize:  platform
platform(s)
X / # L RicadoSimon  ricardo.simoncarb: CeADAR other Nia Own website YES
Carbajo
X 4 ¥ L Anibal Refiones  aniren@cartif.es  CARTIF ™ Own website YES
x S & Andreas Metzger  andreas.metzger@ University of TT.other BDVe Not the case YES:NO
due.de Duisvurg-Essen
X 4 B L KaiSamela kai.salmela@prizz. Robocoast other Officially noneat  Own Linkedin;Others robocoast.euwrekru  YES notat the time
the moment, website;Specializer
Hoping to build platformps)
China Al co-
xS A &  Vittorio Monferrino  vittorio.monferrinot | GFT AEGIS;BigDataStai INFINITECH Own Linkedin;Others EIT Digital YES With the condition
website;Specialize: of being able to
platform(s) accurately select
candidates
x /S & Denato Malerba direttore.bigdata@  CINI - Consorzio  other TOREADOR Own website YES Free posting for
cini.it Interunivesitario BDVA members
Nazionale per
l'informatica

Figure42: Internship Survey Results

Following the survey results, we have started to contact diyeatl the BDVWPP
partners that have expressed their interest in the BDVe Internship Portal but also
external intermediaries (business incubators, innovation clusters, Big Data DIHs, etc.)

At the time of reporting the percentage of the interviews done is about 60%hef
number of people that have answered the survey.

The aim is to collect all the open internship positions that deal with requests in the
year 2020 in the next months and upload them to the portal beginning 2020. This will
then be launched publicly immeaiely. Additionally, we are analysing the possibility
of using the BDVRPP social channels to repost oitwneeet the BDWPP companies
internship positions on Big Data, amplifying the audience reached branding the
initiative as supported and promoted byDBe. A way to automatically grab the
information from the BDWPPP companies' social channels andiged in the BDVA
PPP social channels will be analysed both in terms of feasibility and impact reached.

One open issue is the sustainability of the intdmipsportal and who will take care of
the internship portal.At the time of reporting the upload of all open internship
positions is done by the BDVe consortium; it could be foreseen to update the
internship portal in order to provide the updating direckly the companies that want
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to post their internship Big Data position. This will be decided depending on the
number of companies that will use the BDVe Internship Portal.

7.2 Mobility  framework  concept  definition and
implementation plan

In the last report D2 [11] Skills Education CoE Report, it was reported the need to do
further investigatiorto identify potential possibilities of interaction between all actors

of the BDVPPP, because in several discussions we had with the®PBB\partners we

got different reactions on the proposed concept; a few considered it as an
opportunity, while the majority had concerns about IPR issues, budget problems and
the risk of delaying their principal activities.

Therefore, we decided to approach the projects at the BIPWY Kga Summit held in

June 2019, providing them during the Technical and Steering Committee a survey to
be filled (Appendix O.A). The results were quite good, more than 90% of the projects
gave their availability to verify the possibility of making a pildtisg a ccelocation

team exploring some common challenges among the selected projectEi(pae43).
Despite this, some of them had some concerns under which conditfas pilot could

be set, and the main doubts concerned the budget to be allocated and who will
provide it, make synergies with the other H2020 projects such as the AI4EU, which are
the obligations, what is the effort needed, etc.

In order to start the pocess and identify which are the projects that could be
candidates to such mobility framework pilots, we have selected the companies that
are present in more than one BAPP project. The reason is that being in more than
one project, they are more awarehich are the possible common challenges on which
starting the pilot and setting the eclmcation team; they could act as internal
evangelists.

In Appendix O.B is shown, which are the candidate companies to whom we have
addressed our request to start the proceBemokritos Researcinstitute andATB

The cells highlighted in the picture show the projects where the companies are
involved, the colars represent if the project is a candidate or not depending on their
ending date.

Starting from the beginning of 2020, the pilots will be launched (if the projects confirm
their willingness), and the results, in terms of impact and challenges solved or
addressed, will be measured.
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BDVe Survey on Moblility Framework - TC at Riga meetup 26/6/20

Question 1 Would you be interested in taking part in a pilot setting up a co-located team between
projects representing partners from two or more PPPs to work on challenge to be solved?

Question 2 Would you be interested in joining in EU Bnig Data Mobility Program if available ?
BDV-PPP projects |Question1  |Question 2 BDV-PPP projects |Question 1 |Question 2 Projects that provide an answer: a3
Question 1 : 55 Yes
1|AEGIS Yes Yes 23|FANDANGO Yes Yes 3 No
2|Big Data Grapes  [Yes (4) Yes (3)-No 24|FashionBrain Yes Yes
S‘BigDatamean Yes Yes 25|i-BiDaas Yes Yes Question 2: 52 Yes
4‘BigDataSta:k Yes Yes 26|lcarus Yes Yes 4 No
5|BigMedilitycs Yes (2) Yes (2) 27|LINX Yes Yes 2 maybe
6|BodyPass Yes No 28|MyHealthMyData |Yes Yes
7|Boost4.0 Yes Yes 29/QROWD Yes Yes
8|CLASS Yes Yes 30/SLIPO
9|Cross-CPP Yes Yes 31/SODA
10|DataBench Yes (3) Yes (3) 32|Special Yes maybe
11|DataBio Yes (4) Yes (3) - No 33|TheyBuyForYou Yes (3) Yes (3)
12|DataPitch Yes Yes 34|Track&Know Yes (3) Yes (3)
13|e-Sides Yes Yes 3511 Yes Yes
14|E2Data Yes Yes 36 TYPHON Yes Yes
15|eBusinessGraph  [Yes (3) Yes (3) 37|CloudButton Yes No
16(EDI 38|Musketeer Yes Yes
17|EW-Shop Yes (2) Yes (2) 39|DeepHealth Yes Yes
18 Examode Yes Yes 40|INFORE Yes(2)-No Yes (3)
19‘Mosaicrow No maybe 41|SmartDatalake No Yes
ZO‘PrestuCqud Yes Yes 42|Innovate Yes Yes
21 SafeDeed Yes Yes 43|Al4EU Yes Yes
22 IASIS Yes Yes 44
Condition Q1: Clarity on the Budget for co-location; Scientific Interest and Potential Impact; Related to synergies in the BDVA SRIA and/or Future Al PPP; limited time to dedicate

After internal discussion with relevant group; If cost are covered; Happy to Investigate; Internal check with CEO

Condition Q2: What is requested in order to make a decision; has to target the carreers of young researcher; For short period of cross project collaboration; More information on the Mobility Program |
After internal discussion with the relevant group; needed more information; lonvoplved effort ?

Figure43: Mobility Framework Survey results
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8 Conclusion

This work package tackles the important issue of Big Data Skills and Education within
Europe. BDVe recognises that it cannot transform the Skills and Education landscape
of Europe alone; thus, a key principle of this WP is a strong emphasis on collaboratio
with the existing initiatives to build on their progress and work in partnership. WP4
links with National BDV Centres of Excellence to foster collaboration and support the
establishment of new centres. The current offerings concerning support for exehang
of knowledge on the universities' data scientist and data engineer programmes across
the EU Member States are rather limited. WiRérefore established an EduHub to
facilitate knowledge exchange on educational programniesddition, WP worked

with industry to ensure Data Skills education is meetindustrial needs providing
particularly relevant input for the BDV Badge ProgramiV4leveragel existing
efforts by EIT Digital on its MSc and professional courses and collaborates with the
EDSA and EDIS@ijects for Data Science Curriculum. Finally, a mobility framework
and internship portal for data scientists and professionals are being established,
leveraging existing European and national mobility programmes and initiatives, as well
as internship pasions.

This deliverable D4.3 provides the WP4 progress of activities from M19 to M36 of the
BDVe project according to the objectives set for this period.

A T41abSGg2N] 2F blidAz2ylrtf .5+ /SyiNBa 27
first period, conducted a survey on CoEs and defined a best practice guide
based on interviews from different CoEs. In this period, the best practice guide
was refinedto reflect the ircreasing importance of Artificial Intelligence as a
topic for Big Data CoEs. The guide was extended with additional knowledge
and has beersuccessfly tested on GATEthe first Big DataCoE in Bulgaria.
Further work focused oacrosscase analysis for ghidentification of common
best practices and critical success factotsch have been captured in a white
paper. The Network of CoE have collaborated together in a number of areas
including site visits for best practice sharing and in the development of a
number of funding proposals involving multiple members of the network.
Finally, we have developed an Engagement Lifecycle to support a systematic
approach to supporting CoEs at different stages of developmenisgant-up,

Early Stage, and Mature)

A T426. A3 51 0GF =+ fdz2S 9RdzOI A2y | dzoé¢ f SR
EduHub with 166 MSc courses in BDV. In this period, the EduHub was
enhanced with 181 MSprogrammes 12 PhDprogrammes and 62 on
site/online professional training programmes. TrduBub is hosted as part of
the BDV PPP web portal.
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A ¢tndo G¢KS wSO23ayAlGA2Yy 2F {1Affta FT2NJ . A3
the first period, conducted a review of existing recognition frameworks for
skills in data science and proceeded with Opendés. After considering
different options, the initial version of the types and requirements for the
badges was taken from work from the EDISON project. In this period, it
conducted a review of the plan for the badges gathering feedback from
academia andndustry, it designed its first pilot of the Academic level of the
Data Science Analytics Badge, and it is currently offering that badge to
academia. Also, it began work on a second skills recognition system focusing
on nonformal training. Details are ported in D4.412].
A ¢nodn as5F0GF {OASYldAad az2o0AfAde tNRIAINI YY!
period, conducted a survey on existing mobility programmes and it underwent
an initial design for portal for internship positions and mobility programmes at
the industry. After considering different options for the internship portal, it
was decided to focus only on the supply side of the open Big Data internship
position. In this period, a survey was conducted that led to a high interest in a
mobility framework an internship portal, and initial plans were made on the
future pilot programme. Additional solutions for the internship portal are
investigated using social channels.
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Appenxdi’Al CoE Deep Dives

In period 2, we focused on a more detailed elaboration of the best practices within
the BDAICOE model. This involved identifying specific practices within each part of our
framework. This was achieved by performing a detailed arsatfsthe case studies

and interviews with subject experts. The model has been extended with key practices
for the core model capabilities (Strategy, Governance, Structure, Funding, People and
Culture)

Key practices were also identified for each of thpatailities for the centres:

Business Development

Collaboration

Research Support Services

Technical Infrastructure

Intellectual Property (IP) and Data Protection (DP)
Education and Public Engagement (EPE)

Policy Outreach

Technology and Knowleddeansfer

Performance and Impact Assessment

I v D D D D Dy

Core Organisational Model

A. Strategy

The definition of strategy in the context of BDAICoOE framework is:

G ¢ KS AiepidsdntS thé means by which a centre of excellence
intends to achieve its overall missionad® | f a4 P&

Within the studies, examples of good practice are captureainle25.

Practice Keywords

Clearly stated research strategy with goals, objectives, and research § Strategy and objective

Aligned with National and European research and innovatiaorities. Aligned with national
and European
priorities

Seeks to influence national and European research and innovi Influence national ang
priorities. European priorities
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Practice Keywords

The Senior Management formulates strategy and objectives. Strategy/objectives
formulation

Widespread consultation for the formulation of strategies includ
research topics dialogue with stakeholders in the research ecosys
including industry and funders.
The centre uses KPIs fameasurement of its performances regardir
objectives, goals, mission, and vision.

Widespread
consultation

Strategy / KPIg
alignment

¢ KS ' (.)S.YU NB Qa ' Yt La , @&udisgNJecoiowic KPIs aligned  with
commercialisation and academic.

Tdzy RSNEQ |

Operationalised plans are aligned with KPIs. other issues KPIs

Decision making through consensus: a structured process to el Decision Making
achievement of consensus

Table25: Summary of Strategy Practices

B. Governance & Structure

.  Governance
The definition of governance in the context of BDAICOE framework is:

6Governance in Centres of Excellence refers to the level of decision
making and operations.

Within the studies, exampgeof good practice depend on the type of institutions and
the level of decision making. The practices are capturdabie26.

Practice Keyword

Governance thaemphasises accountability and openness. Accountability
/openness.

The Governance Board chaired by an external representative. The f D/ Q& NI & LJ3
meets on a quarterly basis for strategic oversight of all activities.

Biannual reporting on the strategy, operations, financial & rii Biannual reporting
management, research programme, industry partners, funding, techng arrangement plan
transfer, and communications.

Centre has anacademic advisory committee and industry advis( IAC, SAC & |l
committee. support GC

Reporting demonstrates to the stakeholders the fulfilment Reporting
accountability, openness, and transparency. Regular feedback meeting
hosted.
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Practice Keyword

¢KS /SYyGuNB’Qa RANBOG2NI A& Comrhitel
composed of: principal Investigators and industry representativg
representatives of the Host institute, and representatives of funders.

Decisionmaking

The S y (i NB Q &Cofniiitfe8 achvefyZmonitors the KPIs.

Decisioamaking

¢tKS SESOdziaA®S YIyl3aSySyid GaSry O
Staff, and Principle Investigators, and operations managers who
responsible for the dayo-day operations of the centre anis research
programmes.

Composition

The General Assembly (GA) consists of-feghl officials of the centre an
its centre partners

A The GA makes the final decisions for the centre.
A The members are made up of a representative from each par
of the centre, including academics and industry.

Decisioamaking GA

The Strategy Board (SB) draws the strategic,pldch is used in approvin
LINe2SOGa 4 GKS OSYyiNBe ¢KS {.

including the Operations Manager, Scientif@@linator, Faculty Researc
Strategist, Pilot Strategy Coordinator, Intellectual Property Manager,

Education Coordinator.

Strategy

Table26: Summary of Governance

Il. Structure

The definition of structure in the context of BDAICOE framework is:
GThe structure illowa Centre of Excellence is designed (i.e., levels, roles,

units, decisions rights, and accountabilify).

Practice Keywords

and synergy across the centre sites.

The structure provides for the centralised coordination and integral Centralisation,
of the activities (i.e. business development) across sdesdnsistency] coordination, integration

researchspecific groups (i.e. Natural Language Processing, Distril
Systems, etc.)

At each site, the structure facilitates collaboration with the creation Research groups

as enables decentralisation of site governance.

The structure allows the independent organisation of each site as| Decentralisation

¢ KS OSy i Na@Pisforbn/aiaiSdain gtiidture. Structure

A A Centre Director
A Principal Investigators

Theoperations support personnel include: Roles
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Practice Keywords

A An Office Manager
A Collaborators
A Researchers

The team members are flexibly assigned to project teams. Research Team

centre from planning to implementation.

The Operation Committee takes care of thaily operations of the h LISNI G A2y 0

¢CKS 2LISNIGA2Y O2YYAGGSS A& JhLISNI GAZ2Y
Administration Manager, and Education Coordinator. composition

A Research groups focusing on a specific topic with the go
attaining scientific excellence,

A Industry Focused Groups representing industgused
researcherdnterfacing with business partners and produci
their needs with the help of the Research group.

The centre is structured comprising two categories of teams: Mixed Teams

Table27: Summary of Structure

C.Funding

The definition of funding in the context of BDAICoE framework is:

oFunding refers to the availability, diversity, and sustainability of the
monetary support for carrying out research and educational activities

the centre ofexcellencet

Practice ‘ Keywords

The funding model is for a lorigrm (5-8 years) cycle and addsses long
GSNY 202S0GA@Sas Soe3d / 2NBE NBaS
technology andntellectualproperty needs.

Longterm funding

Targets a mixed model of diverse funding sources: national, indystnidl
European funding.

Funding diversification,

Pursues research commercialisation opportunitiasluding licensing an(
spinouts.

Commercialisation
opportunities

Collaborative projects with industry sponsored by the partner.

Collaborativecontract

Funding comes from consultancy services. Other funds
Industry membership model. Other funds
Directly funded contract research with individual member companies.| Other funds

Funding through irkkind arrangements (Peoplinfrastructure, Hardware),

In-kind funding

153



D4.3: Skills, Education, and Centers of Excellence Period 2 Report M36

Practice Keywords

The funding policy demands the centre to provide a percentage3(20)
of its funding needs from industry partners.

Funding policy impact

Table28: Summary of Funding

D.People and Culture

lll.  People
The definition of people in the conté of BDAICOE framework is:

oPeople are the human capital required to carry out specific tasks towards

the goals of theorganisatione

Practice Keywords

Core HR policies are provided by the host institutes.

People

Staff diversityg catering for goodyender mix among researchers and students ¢
local/international personnel proportions.

People

Young researchers are given opportunities to work on research and ind
projects. They are encouraged to apply for grants and become leadersject
work packages.

People support

PhD members are offered financial support during maternity leave.

Support

Attract international researchers and develop the careers of young researche

People

Personal skills development, e.g. publispeaking, persoto-person
communication, language training, unconscious bias, and cultural awareness

Training

Advertisements of vacant positions in both local and international forums.

HR sourcing

Industry partners have opportunities to pladdeir postgrads on internshiy
programmes with the centre.

People

The centre is building a common team identity by the creation of an ena
environment using informal meetings such as team lunches meetingspoKic
meetings, and postesessions.

People

A mentorship programme is personalised for each intake of students
researchers:

A Mentor-mentee matching is based on their profiles.

A Mentors are industry leaders.

A Mentor/mentee gains from the professional/personal goals of f{
mentorship programme.

A The programme promotes mutual understanding, collaboration,

between the centre, partners, and staff.

People
development
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Practice

Keywords

A mentorship programme to support female careers.

People

Table29: Summary of Peod

V. Culture

The definition of culture in the context of BDAICoE framework is:

OCulture represents the underlying values, beliefs, and norms that drive
the teams and the centre of excellence as a whple.

Practice ‘ Keywords

Distributed geographically centres maintain a culture that enab
collaboration on works that mutually benefit all sites.

Collaboration

Cultural practices promote awareness, regular contact,
teamwork, communicationand dissemination activities (meeting
symposia & centre communication systems, annual intercultural d

Workforce
communication,
dissemination

inclusivity,

and

Staff and student welfare programmes are employed, lListening
lunches,giving membersan opportunity to voice concerns, talks
mental health, and other issues.

Welfare programmes

Ly Wl yO2 y ar@inirgy dgddone inlthe @entre to eliminat
preferential treatment.

HR practices

Encouragement of social events such as cycling or ngptkiurs.

Socials for welbeing

{ dzLILI2 NI F2N) WAy Ot dzZaA@AadeQ Ay
support gender equality.

Inclusivity & Equality

The weekly centre meeting is used to promote the spirit
togetherness.

Meetings

Thecommunity volunteering may overlap wittd&cation and Public
Engagement

Volunteering

A resultorientated environment. People are always conscious of
deadline, and they must work hard to deliver.

Culture

The new membeprogramme is a culturgractice aimed at providing
new intakes detailed orientation experience and support to adjusi
the working environment.

Onboarding culture

¢tKS ySé YSYOSNER | NB | addciod g BHR
student) that offers orientation and mentor suppox & new intake.

Onboarding culture

The centre provides researchers with a mechanism for understan
social forums and building a good rapport with the compé

representatives.

Mentoring
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Practice ‘ Keywords

Informal nonproject related meetings are held, and they include ki| Informal gathering
off meetings, poster sessionsnches.

An office space is designed to facilitate cultural evolvement of| Cultural support
people in the centre and make them feel part of the centre.

Table30: Summary of Cultural Practices

Capabillities

A. Business Development

Business Development (BD) is a separate role that is gradually becoming a common
role in research centres. The basic duty is to help inctieationof opportunities for

the application of the inventions of the centre and to attract collaborators for joint
research, particularly with the industry partners as a way to establiwtlanology
transfer from the research institution to the industry for economic exploitation. The
expert in charge of BD often possesses a mix of business and negotiation expertise
with a good understanding of theesearchenvironment and themes. These skills
enable the BD officer to play key roles in negotiation and arrangements that lead to
the signing of collaborative research contracts.

Results from the BDAICoOE case study inditiaé collaboration is important and
regarded as the lifeline of @searchcentre in existence. For this reason, BD activities
that increase the chances of collaboration are now being considered wgbod
budget to support the role. In the case studgrious arrangements were seen to be

in place for BD. Some centres halaborateBD functions and related roles such as a
separate office that halseen createdor the role of BD with related roles of Strategic
Partnership Manager and Applied Innovatiorfi€dr. Within smaller to mediursize
OSyYyuNXBaz GKS .5 NRfS Aa LISNF2NXYSR YlIAyfte o
Manager. The research centre funding agencies and other agencies particularly in the
policymaking environment, play roles in BD aites to support the research
institutions in their mandate. National funding and development agencies can give the
opportunity to centres to attend international events and to present its innovative
outcomes to industry members.

In many of the centrestgdied, the BD activity begins with an inquiry by contacting

interested partners on projects among the industry stakeholders and showcasing

research areas to company representatives who provide feedback for input for

planning research direction. BD can&d& | ¢ NBySaa 2F (GKS OSy N
making presentations at various science and industry conferences where potential

dza SNB YR GKSANI a2ftdziAzya | NB LINSaSyidiod h¥ia
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steps: understand the Company and introducentte capability and develop a
proposalfor decisionmaking (GO/N&50). Then, introduce available funding models
and articulate the goals of the project proposahe finalstage is tadecideto sign the
contract.

Recommendation for New Centres

BDis closdy linkedto collaboration; in fact, the former leads to the latter. Many
organisations create BD roles to deal with existing opportunities or create new ones
with potential customers. In the research environment, the BD role helps to do the
same thing, ad important is the fact that the creation of the role enables the core
researchers to focus on the research activities while other activities leading to
collaborationare leftin the hands of another professional. The BD Officer, however,
must liaise withthe research Unit Leaders to understand their needs and the status
and features of their inventions and innovative products to be able to negotiate a
contracton their behalf with gpotential collaborator. Besides, the main goals of the
BD role are usuallgesigned to achieve the strategic goals of the research centre
including collaborationFor example, one centre provides a model for the use of the
BD functions to improve success because it uses business development activities to
achieve the following @gls:

A As a single point of contact for the centre; the start of inquiry and interface
between the centre and the industry partner

A A mechanism to collect feedback on emerging trends from the industry to the
centre.

In addition to the above, another advarge of the BD role ihat it is used to seek the
right partnership to push the centre to develop enough bandwidth to stimulate the
right challenges for technological advancement.

Commercialisation and licensing aspects are handled bhakeinstitute TTO.

A Business development capability to engage industry proactively and support principal invest
to pursue research goals (national and international) and support the transfer of research ol
to industry.

Engage#ndustry stakeholders and researchers working with agencies.

Works with national investment agencies to support the attraction of investments.

Organises industrial days to showcase research and innovation outputs in the centre.

Business Development gathers industrial feedback from companies as input for research dire

The Business Developments act as an intermediary between academicsoanzhnies while)
providing a consistent interface of the centre to a company.

Astaged business development process.

A Strategic Partnership Manager role was created for the overall cemtre.Strategic Project

157



D4.3: Skills, Education, and Centers of Excellence Period 2 Report M36

alylF3ISNRna NRtS Aa

A to initiate anddevelop engagements with key Multinational Corporations (MNCs) and §
centring on agreed common focus areas,

A to identify and finalise with the Industry Partners some goals in connection with focus
e.g. the recruitment and development of Human @alp Connected Health, Discove
Economy, etc.

A The Strategic Projects Manager engagement process reflects aymaktollaborative research
partnership to deliver projects through funding programme.

Builds awareness in the Data Analytics ecosystewutlin seminars, conferences, consultancy, &
YSYOSNBRQ ySig2NJAy3a S@OSydao

Leverages local and international media agencies to support the centre in terms of outreach.

Seeks partnership development to stimulate the right conditiongdohnological advancement.

Table31: Summary of Business Development

B. Collaboration

The definition of collaboration in the context of BDAICoE framework is:

QUIC refers to the formal and informal engagement antkraction
between a higher educational institution and an industry partner with the
aim to facilitate knowledge and technology exchange as well as to provide
ad hoc advice and networking opportunity for the professionals. This can
be done through the esiblishment of activities such as collaborative and
contract research and the provision of consulting services.

The collaboration capabiliig considere@d matter ofsurvivingor dyingin the research

environment. Findings from thease study show that ollaboration is givena

significant consideration and the practice is common to all the research centres

studied in this project. The fundamental aim of tbellaborationis to facilitate the

leveraging of crosdisciplinary skills from partners in the matal and international

environment including theEuropeanUnion. Research centres devote considerable

resources to the development of industrial collaborations for network and strategic
partnerships.Regardingthe scope, theNBE & S| NOK Ay ad enf tw@ms2y Qa Yl
stivel2 SyadzaNS | O0NRIFIR &a02LS 2F GKSndO2f | 621
geography. For example, many centres seek a atsssplinary collaboration from

both local and international environments as well as from the industry and academi

sectors. The goalare to arrive at a cros$ertilisation of ideas which is good in the
development of stateof-the-art and innovative products and services. Despite the

above intention, acentre-specificfocus alsoplays key roles in the kind of the
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partnership maintained by a research centre. For example, some centres actively seek
collaborative research partners from among other academic and research centres,
companies, and other entities (e.g. Municipality government) on purely scientific
inventions ad EU projects covering many areas such as Manufacturing, Agriculture,
Financial Services, Smart Cities, etc. To engage partners easily and sign contracts, all
the centres seek a wetleveloped Business Development role to create opportunities

for collabomtion partners, particularly with industry participants, because this leads

to the technology transfer through the development of spuats and IP licences.
Within the centres, with an applied focus, this went further, with the centre devoting

its resource to the development of demonstrators and services design to solve
LI NIYSNRQ LINPOf SYa [|-dfiven réskaxch defiviies.i IK Bés& A Yy R dza
situations, industries coulmhfluencethe choice of demonstrator projects.

Recommendation for New Cerdis

Whatever drives collaboration in a research centre, the key thing is to ensure cross
fertilisation of ideas from various disciplinesnd this has tobe alignedwith the
strategic goals of the institutions. Understanding the industry trends may hedgtdir
management attention to the type of collaboration and partnership to seek, on the
one hand, while on the other, it will make sense to follow the need of theesets

of the final product or outcomes.

The centre provideMaster classeto industrial partners to stimulate collaborative opportunities

Examples of collaboration benefits include:

A A collaboration capability is leveraged in the strategy implementation for success
A A collaboration capability helps in attracting the industeyrtpers for cash revenues.

585Y2yA0NI i2NBQ FOGABAGASE Fff26 LI NIYySNER
its core funds for the development of analytics demonstrators.

The centre collaborates with both tech developer & technologgruorganisations under tw
methods:
A wStAlFyOS 2y RSYFYR&a |yR NBIldZANBYSyia |
existing solution
A use prototypes to generate feedback from the actual use in order to understand hq
upgrade thesolution.

The centre collaborates with industry partners to identify new & relevant research problen
influence the international research agenda.

Table32: Summary of Collaboration
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C.Technical Infrastructure

The definition of ifrastructure in the context of BDAICoOE framework is

dnfrastructure is the systems, practices, and tools that facilitate and
reinforce the work within the organisatiof.

Practice

On-going development of research infrastructures to ensure fhnéastructure and serviceg
facilitating the delivery of worlgtlass research and professional industry collaborations (inclu
Testbeds, Living labs, etc.)

Experimentation test labs and living labs including a smart building and partnership with citie

Internal data centresvithin the centre.

Cloud Services are leveraged on amasded basis for specific projects.

¢tKS OSYy(iNBQad NBnrttlpididesSoNgarings v &2 NJ|

Dedicatedpremisesfor the centre

Adopts project-centric infrastructural provision. In some projects, it works on the infrastruct
provided by the industrial partner.

Table33: Summary of Technical Infrastructure

D.Research Support Services

Context andDefinition

The University College Cork (UCC) explains the components support activities which
023SGKSNI YIFE1S dzLJ G0KS NB&aSHNOK adzlJll2 NI a SN
Research Support Services Office seeks to provide the university community with
researchoriented services to aid research activities through the provision of services

such as information, assistance, guidance, and advice on all aspects of the planning,
education, sustaining and application of rese@rdthe Research Information Network

(RIN), a Ukased organisation investigates what kinds of informatielated services

FNE T @FAfFofS (2 &dzLILl2 NI rededch dcpeladft SaMBE Q | O A ¢
those services are used and valued by the researd®grs

5 UCQwebsite) Research Support Services. Viewed on 20 Sept., 201$fmosy/www.ucc.ie/en/research/support/
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Results Idea discovery
dissemination

Experimentation

Figured44: Research Lifecyc[8]

The RIN found that the four most reseatghiented universities in the $provide
information-based support services for researchers across the four stages of the
research lifecycle. However, the supports availae mainly focused on the initial
(discovery)stage of the cycle, e.g. identifying grant opportunities and then the final
(result disseminatior) stages of the cycle, e.g. knowledge transfer and
commercialisation.

Good Practiceg Research Support Servic@RSS)

With the aim to discover the tools and services researchers make use of in research
activities, how these tools and services are effectively supplying the needs of the
researchers, RIN (ibid) uncovers a list of tools and services used by researchers

A An alert system for researchers to know about forthcoming grant
opportunities from various bodies

A A system that locates and connects potential collaborators and facilitates a
collaborative management of documents, including large text and data
analysis to curate and preserve research data

A A system for skills development in information handling

A An effective information dissemination toqle.g. to publish research results
and to provide advice on how to protect IP rights

A A tool for thestorage and management of pgint, publications, and post
LINAY G NBEASIHNOK NBadzZ G 'yR NBaSFNOKSNEQ
within their field, including the management of citations and citation analysis

6 The Research Information Network (RIN) namedftlue most researchintensive universities in the UK as Leicester, University
College London (UCL), Warwick and York.
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Based on the above list of servicdgised by researchers, RIN (ibid) offers four areas
that should be covered by good research support services, and these address:

> > > >

How to generate and develop new ideas, research proposals, and projects
How to seek, apply for, secure and manage funding opipdties

Adequate and appropriate support for actual research activities

Effective means of research information dissemination, including publishing
findings.

Study Findings

Research support services are already known to be a necessary input to thessofcces
research activities; hence, research institutions provide a series of support services
financed by a reasonable level of budget. For example, larger centres maintained
research support services through the following two areas among others:

A

Proposal Spport: Grant Development Managers provide support at all stages
of the project lifecycle from the proposal submission, negotiation,
implementation, and completiorBroken down, these services include email
alerts from the Project Management Office (PMQpwpding information on
available research funding opportunities, information on the publication of
calls for project proposals, etc.

Project ManagementA Project Manager, usually the Head of each research
unit/group, takes responsibility for each peat and works closely with other
consortium partners (in case of large projects involving external partners) and
the O Sy (1 NB Q anvestiydtoy. SilkptaJects have allocated resources, clear
objectives, an agreed approach as well as the defined timglirhe Project
Manager plays roles in the allocation of resources to various projects according
to the availability and need.

Research suppogervices are provided primarily by thest institutions, with

the centre providing more specific services whaeeded. The level of local
support is dependent on the size of the centre.

Practice Keyword

An alert system for available grant opportunities. Grant alert
A tool to locate, connect and collaborad@é documents. Collaboration tool
Informationand skill development tool. Skill development

Research management support systems include source control, busin| Supporttools
process, issues trending, helpdesk, project management, collaboratior
tools.

Table34: Good practices in research support services
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Recommendations for new Centres

Information gathering and documentation skills are critically important to researchers
because these activities are important to the development of ideas and proposal
preparation at the initial stage of research work when seeking, handling, and
managing information resources of different kinds and from different souf8edn

order to support researchers on a project information generation, research
institutions and universitieshould provide researchers with tools that fetch material
from sources to which they are also provided access (ibid). It is equally important to
alert researchers about available funding opportunities and sources as well as provide
tools to enable them tocollaborate effectively with coesearchers for cross
fertilisation of ideas necessary for the development of innovative products. With
adequate support, researchers cannot disseminate their end results to user
communities and cannot share with fellow resehers to improve the body of
science. Furthermore, researchers need support services to be able to arrange the
technology transfer and IP contracts as well as related issues cb8pin

E. Intellectual Property (IP) and Data Protection (DP)

Context and Definition
IP: The World IP Organisation (WIPO) defines IP as fo|lthjis

AP refers to the creations of the mind: inventions, literary and artistic
works, and symbols, names, and images used in comngerce.

The organisation categorises IParan industrial property, including stdivisions
such as patents, trademarks, industrial designs, and geographical locations, and
copyright, which covers literary works, films or movies, music, and artistic works (ibid).

DP:5t &AYLX & RS T dogtrBlRveriadcess tié 8nd ask & Hdta stored in

O 2 Y LJdAiedadNda frganised physical filling systems. This definition is further
explained bythe DP AdNBE F SNNA Y I (2 5t dGGKS gl ea Ay
people may be legally used and handl&the main intent is to protect individuals
FAFAYyad YAadzasS 2N Fo0dzAS 2F AYyF2NXNIGA2Y
afforded to organisations as legal persons to cover the use, processing, and sharing of
their data.

Good Practicesg IP and DP

7 Michael, M. G., Michael, Katina, (1976) Uberveillance and the social implications of microchip implants: emerging teshnologie
HersheyPA. ISBN 1466645822. OCLC 84385Tigdlion is according to Wikipedia

8 The Data Protection Act 1998 (DPA 1998) viewed on 21 Sept., 2018 from https://whatis.techtarget.com/definiaid)K
ProtectionAct1998 DPA1998
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Recently, the EC issued the GDPR document that came into forcé"da352018.

This legal document provides for the collection, processing, use, sharing, storage, and
retrieval of personal data by any organisation or individual. The practices
recommendedby this body of laws are enough guides on the ways researchers and
research institutions should deal with research data, whether as data input into
research processes or as data output from the processes. Thus, with regards to data
gathering from literatwe reviews, surveys, and interviews and the processing of the
data and sharing, researchers need to be careful about how they deal with the
handling of thirdparty data. Permission must be obtained from data owners before
starting to collect data and prossing it. Similarly, appropriate referencing has to be
provided in line with research ethics for all thipdrty materials used for research
purposes. In order to meet with some of these obligations, the research institute or
university needs to provide swe facilitating serviceg commonly referred to as the
research support services in form of relevant training, provision of appropriate
training on relevant regulations (e.g. GDPR), tools and platforms to enable researchers
comply with applicable legislam such as GDPR with regards to DP and privacy
compliance. DP and security needs should also be considered in case of the protection
of research output so that not to allow it to fall into wrong hands or misused.

Study Findings

Every research centre isnyecareful about the issue of data and IP protection issues.
Evidence suggests that institutions do not want to be caught in the troubles of DP
AYFNRYASYSyidod C2NJ SEFYLXE S (GKS NBaSk NOK
compliance with plagiarismutes, adoption of a specific citation and referencing style,

as well as maintenance of offices of DP and IP arrangement and related matters.

All the centres have implemented a series of processes and procedures that mandate
the comprehensive recording and documentation of research plans, results achieved,
data created, data distribution, IP creation and management, -N@tlosure
Agreements (NBs), IP assignment agreements, publications protocols, invention
disclosure protocols, and other aspects of good research governadrarger centres
maintain offices for IP and DP and created lReand DRCommitteerespectively to
oversee the developmentimplementation, and update of policies and procedures
relating to IP and DP, including Responsible Research and InnovationO&R1I).
Collection Guidelinesre provided by each of the parent universities and are drawn

in compliance with data privacy amseécurity regulation, which has now been updated

to follow the recently implemented GDPR.

One of the smaller centres saw an advantage in havini grotocol that facilitated

a smooth and fast process that encourages partners in a collaboration. Thesprigce
completely simplified to facilitate the process completion processadayto attract
potential partners to collaboration.

Other centres pursued an IP model with the aim to support open knowledge on which
commercial solutions can be built. Thedjog principles for managing-tesults from
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laboratory activities are automatically defined as laboratory results of which the
generic components are funded by the National funding Agency, and they are
therefore released using one of two suitable opsource licenses (LGPL or Apache).
Using any of these licenses permits free integratioAsawith proprietary software.

Table35jError! No se encuentra el origen de la referencgnows a summary of IP
and DP good practices.

Create awareness about the regulations (e.g. GDPR) and provide training and tools for rese
to facilitate their compliance.

Simplify IP and DP compliance processes to facilitate the adoption and achievement of goals

IP and Data Protection Policies are overseen by a dedicated coordinator.

wSaSkNOK LyGSaNaiGe Aa adzll2 NI SmiplerdedtedinKeSpadker)
that includes multiactors and public engagement, enabling easier access to scientific result]
consideration of gender and ethics in innovation concerning content and process, and form
informal science education.

A DataProtection Manager role helps strengthen the implementation of data protection policig

Highly simplifithe IP process into a orgage document and same day process.

An open knowledge intellectual property model supports commercial solutions development

Two licenceg the LGPL or Apachand the use of any of these licences permits free integratio
WIAE Q &aAldzZ GA2Y 6AGK LINBLINARSGIFNER a2Fiaol NBdG

Table35: Good practices in IP and DP

F. Policy Outreach

Context and Definition

These are outreach activitiedesigned to create a community impact sufficient to
AYyTFidzSyOS (GKS 3IF20SNYYSyiQa RSOAaAzZ2Yy (2
that supports certain practices in the society. EPE practices are primarily designed to
take research results to the@mmunity and to make them become role players in the
use and innovation cycle of scientific inventions. However, it is also aimed at producing
a longterm impact for which the government is compelled to use policy enactment
for support so that the desiredutcome can be achieved and sustained.

Study Findings

Influence National PolicyThrough EPE and outreach activities, many centres have
succeeded in influencirmgplicymaking For examplethrough data collection, analytics

and interpretation capabilitiesleployed to supporbptimisationof the allocation of
healthcare resources, the government has been influenced to make provisions for this
need in the national body of policieSimilarly, a policy backing has been created to
support the introduction of te computer science subject into the secondary school

165

ONEB



D4.3: Skills, Education, and Centers of Excellence Period 2 Report M36

OdzNNA Odzf dzy & | NBadzZ G 2F || OSyaNBQa O2RAY
in secondary schooldMany of the centres play a key role in supporting the national
and Europeaipoliciesfor DigitalEconomy, Industry 4.0 and the Data Economy.
Research IntegrityTypically, centres uphold national policy demands sudeasler
balance in workplace and research domapecific policies such as research and
innovation ethicson content and process as Weasformal and informal science
education. Some centres employ a mualttor arrangement for public engagement in
research and innovation which enables easier access to scientific results. One example
of a national policy on Research Integrity is thehirUniversities Association (IUA)
NationalPolicyStatement on Ensuring Research Integrity in Ireldddl Four
commitment areas provided by the Natiorfabrumon Research Integrity in
Ireland[5] underpin research integrity in the country:
1. Standard¢ a commitment to ensure the highest standards of integrity via
enforcement of basic principles of good research practices.
. Educationg activities of education and promotion of good research practices.
3. Collaboration for continuousmprovement¢ a commitment to teamwork to
reinforce, review, andafeguardntegrity.
4. Action to address misconductemployment of transparent, fair, and effective
processes to deal with research misconduct.

Table36 provides a summary of the best practices of policy outreach.

Influences policyareas (i.e. education, healtimaking at National and European level.

Influences aesearch and innovation policy at both national and European levels, including Di
Economy, Digitisation of Industry (Industry 4.0), and the Data Economy.

The centre is a member of relevant associations for the European level activity (i.e., BDVA,
ETRHPC, AIOTI, etc) H2020.

Table36: Good practices in Policy Outreach

G.Education and Public Engagement (EPE)

The definition of EPE in the context of BDAICOE framework is:

oOutreach is the collection of information dissemination activities with
which a research centre informs the public about the science and
technology developments in the centre. The aim is to enableptitdic to
appreciatescience and technology.

Findingsfrom current researchievealthat outreach programmesre takenas
serious activities in some centres because through these programmes, the
research outis publicisedo the outside world. It is an important strategy to
make the results of research knowint just to partners of @aesearchinstitution,
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but also to the funding agencies, anportantavenue by the research centre to
disseminate information into local and international science and technology
research communities as well as to youngsters itegels and high schools. EPE
has beendesignedby some researcher organisations into a package of events
that include voluntary training of high school pupils and community
programmes that bring awareness to various demographics levels. Some of the
EPE progsammesaimto create inclusivity whereby members of the community
are motivated to take advantage of technology tools on offer and contribute to
the adoption of technology. Other practices aim to create awareness about
problems and unwanted outcomes of encte so that the use of results of
technology tools do not fall prey to thaegative impact of science and
technology such asybercriminals In this context, outreach also discourages
science research into technology thstipportsweaponsof massdestrucion,
environmentaldegradation, etc., by way of support tfiveto policymakersthe
ability to provide appropriate policy restrictions.

Good Outreach practices should help a research centre to:

A Expose its research results to thde community like reseaers (local and
international communities), industry partners and the young people

A Make the centre popular among others

A Should help drive interest in science and technology particularly among young
people who should become the following generation of mashers

A Include all demographics in the awareness and use of technology tools

A Bring the outcomes to local communities and help them take advantage of the
outcomes of research

A Participate in conferences and workshops organised for researchers including
the supplyof papers to journals

A Discourage negative science research research that leads to the
developmentz ¥ Wchhokgy

A Follow theCreate, Include and Questiapproachto outreach practices

A Build outreach activitiemto KPIs

Study Findings

Outreach activities are activities that bring science and innovation development to
public awareness. These activities enable researchers to interface directly with science
and technology output users and teach them how science is developing innovative
products to which they must align with, test, use aadaptin their everyday life.
Research centres commonly indulge in presentations of their work in seminars and
conferences, the publication of science paper and books. However, some create
specific avenue$or uniquely disseminating their research outcomes for maximum
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impact in the society. The centres typically target their outreach activities to three
specific stakeholder groups:

A The academic community
A The industry and
A The national and international eneinments

It is believedthat messages directed at the target audience in each of these
communities would be slightly different to achieve the desired goals. One centre
developed a structured process for outreach; EPE messages and activities are
designed andarried out considering three principles, which includéreate, Include

and Question. The create approach holds the view that activities should be designed
to get people involved in scientific activities. Tihelusiveapproach means activities
should alequately target everyone and involve them in outreach programgimst

is activities should consider reaching out for age groups, gender, educational levels,
racial communities, business, and social arenas as well as rural and urban
considerations. The wgstion approachenlightens scientists and everyone in the
society to query, investigate and interrogate what goes under scientific research and
what comes out from scientific researdh. other words, is scientific investigation or
science research proding useful science and technology for humanity or is it
producing dangerous and harmful outcomes for humanityfsis a very laudable
principle thatis aimedat ensuring science research does not get out of hand into the
production of destructive technolpes such as technologies dangerous to the
environment support for mass destruction, cybettacks, etc. fohumanity.

Recommendation for New Centres

Good thinking research centres do not only use outreach to educate the public about
scientific development, but also they design outreach to popularise their output
within the various demographic strands of the society, within the economic, business
and educational sectors, social and political environments as well as in the local and
international communits where possible. They invest time, money, and expertise in
programmes that introduce science awareness and direct leaving certificate students
towards the stem subjects to ensure there is a good interest in sciences at college
levels. In someasesthe researchcentre tries to influence national policynaking
through recommendations on subjects that shoué introducedinto the post
secondary school level with the hope that it could drive interest in science and
technology subjects. Such initiative helfp put the research centre in the news due

to media publicity.

Practice

A dedicated public outreach team

All researchers collaborate with a public outreach expert to bring the EPE programme to
different age groups in public outreach.
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Practice

The three principles of the public outreach approach:

1 Createcis an approach to get people involved in scientific activities.

1 Include ¢ make all sectors of the economy, community, and the society the target for
activities.

1 Question¢ teaches theidea that science and technology research should be evaluate
understand whether outcomes are beneficial to humanity or not.

Public Outreach performances to be measured using KPI for each researcher or staff member

To attract collaborators, the cerdmpromotes three key areas: within the academic community, in
industry, andn national and international environments.

Membershipin external networksto promote the participation of women in IT, sciencand
technology.

Table37: Summary of Public Outreach

H. Technology and Knowledge Transfer

Context and Definition

Many definitions of the concept exist without a clear consensus on the nature of the

transfer process; thus, the context tends to underpin the process as well as the
definition of the term technology and knowledge transfé}. An example cited by the

abolS FdziK2NJ Aa dGKIG Ay RS@St2LISR O02dzy iNASazZ
whereby universities or research centres provide access to technologies created there
GKNRdzZAK | @GFNASGE 2F YSOKIFIYyAaAYA F2NI Ay idSNIC
term may also refer to the process by which an acsesgoral or crossational

boundary transfer of technology and knewow could involve commercial and non

commercial activities, movement of technical information, physical material assets,

and immateriakelements, persons with specific capabilit[@. While technology per

se has been defined as "the systematic knowledge for the manufacture of a product,

for the application of a process or the rendering of a service, including any integrally
associated ranagerial and marketing techniquegt].

The WIP®plays key roles in support of a mutually beneficial technology transfer
through the arrangement of patent information services, innovation support
programmes and tools, projects, and activities. Usisgcammittees, WIPO delivers
BDVPPP and dispute resolution services and organises knowledge traekftd
activities, including capacity building and training on transfer of technélogy

°  wIPO (n.d.) Supporting Technojog and Knowledge Transfer. Viewed on 01 Oct, 2018 from
http://www.wipo.int/patents/en/technology/index.html
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Good Practices

By reference to the definition of technology and knowledge transfer, certain
categories of transactions constitute technology transféf. Consequently, the
activities leading to the identified transactionsncée accepted as facilitators of
technology transfer:

A The assignment, sale and licensing of all forms of industrial property, except
for trade/service marks and trade names;

A The provision of knovnow and technical expertise in the form of feasibility
studies, plans, diagrams, models, instructions, guides, formulae, designs,
specifications and equipment for training, services involving technical advisory
and managerial personnel, and personnel training for the installation,
operation and functioning of plardnd equipment, and turnkey projects;

A The provision of technological contents of industrial and technical cooperation
arrangements.

Based on extensive literature review on Ssiéhara African economies, authors assert
that governments targeting Foreign Daite Investment (FDI) and focusing on
implementing development objectives has a set of factors to facilitate technology and
knowledge transfef9]. The factors that influence technology and knowledge transfer
include effective industry institutions, educati@ffectiveness, and the joint presence

of high government policy incentives, effective industry institutions, and education
effectiveness. The substance in this assertion centres around the number of
institutions involved, the quality and quantity of IdcBrms, the human resource
management, and the general policy framework and regulations designed to influence
the quality of technology and knowledge transféy.

Study Findings

All centres work withindustrial and other partners in various sectors to deliver
technology and knowledge transfer services and products. Within indistysed
research centreghey look to marrying technology transfer with IP arrangements by
simplifying both the pricing and monitowg of IP processes and activities. As a further
way to facilitate technology transfer, the IPC brings together the TTOs and its partner
universities into the management of IP created by the centre with the aim of
simplifying the IP process.

Industry-focusel centres employ use cases and applications to bring their theoretical
know-how into tangible, practical solutions for its partners in a joint effort. Theoretical
knowledge enables the centre to design customised applications as problem solutions
and to vdidate the solutions as bedit solutions for the partners' specific business
challenges. Many centres are using a stagate model within research and
innovation activities to support the way they transfer technology and knowledge to
endusers. Centresise a range of techniques including processes, experiments,
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prototypes, pilotsand IP to transfer knowledge. Some centres include a feedback loop
like two-way knowledge transfer of reaborld scenarios and real business problems.
Table38 provides a summary of the best practices of technology transfer.

Delivery of partnefcentric solutions, being industfpcused in research methodology promotes
technology development with industry relevance.

Usage of the feedback cycle to understand industry need as a guide to the design and develg
of effective solutionghat can be passed to partners benefits and technology and knowledge
transfer.

Useof the iterative cycle of experiments, prototypes, pilots, and IP with feedback loop in the
iteration can promote relevant technology development.

Simplification of the IP process.

Innovation Cycle demands the project work be designed to combine reseetbhrealworld
deployment to meet real business problems.

Innovate with industrial partners to follow a cycle of shtetm usecasebased activities with
knowledge feedback into the projects.

Projects are developed and approved using a standard stggeel model for innovation through
the development of technology roadmaps used to define areas of interest to the centre.

Catalogue of technology demonstrators, IP and Analytics technology reviews;ofthteart
reviews of data analytidechnologies and tools, experts in data analytics and visualisation, et
made available to its members.

To establish industry collaboration, the centre has calls for demonstrator proposals; selection
proposal, rating based on criteria and é@on on the best choices of proposals.

Transfer knowledge anexpertise via a feedback loop in the innovation cycle

A Implement a prototype in industrial pilots angsearch results in products of indust
partners.

A Identify constraints in existing toolgjentify opportunities for changes in work practice
Demonstrate the use of tools of partners in prototypes.

Table38: Good practices in technology and knowledge transfer

|. Performance and Impact Assessment

Context andDefinition

One of the definitions of a CoE in the context of project management is that it creates

an environment to deliver a continuous stream of successfully managed projects the

success of which is measured by having achieved performance that is beshe

interest of the whole company as well as the specific proj&8l. The knowledge of

0KS NBIJdZANBYSyld Aa (G2 o06S adzo2aSOGSR (2 LISNJ
creates an impetus that drives a harder work environment and, consequently, an
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improved level of achievement. This applies to the individual staff/researcher level as
well as the organisational level from the point of view of funding agencies.

Good Practices

Findings from literature and this research suggest that to meet high targéts o
demanded of research centres, the goals must be broken down into manageable sizes,
operationalised into daily activities, amshbedded into KPIs with metrics to measure
progress irthe centres towards the set goajseriodically. The management must b
familiar with their unique set of success factors or enablers and should make an effort
to harness them even deeper.

The impact assessment may be improved through practices that also create a direct
interaction between the research centre and societyr Egample, one centre has
been given an expanded mandate to the measurement of EPE performances using
selected KPI metrics. This directive makes it compulsory for each researcher or staff
of the centre to be involved in at least four of EPE programmesupeum, and that

the centre must record a 25% personnel involvement by 2019. Some of the
recommended activities include the following:

1. Contributions to online communications
Development of online resources
Communications/Engagement training
Collateral for day audience
Development of school interactions
Teaching materials/methods
Festivals/events in institutions

NogakwN

Study Findings

This study reveals that a couple of challenges affect the performance of research
instructions in terms of operations, organisational autonomy, operations. All these
OKIFffSyaSa FyR AYLI OGta Y2NB GKS NBaSlk NOK
Firstly, the Big Data industry directly affects the strategy and performance of the
BDAICoE and secondly, another industry status with regards to their relative strengths
or weaknesses has the capability to impact negatively on the core elements of the
BDAICoE modeln a nutshell, an industry status has been argued to represent a
significant influence on the research performance of acadefBicBesides, the lack

of adequate funding, the need to meet extra hitgvel targets, etc., often put most
research centresinder pressure of performance. Another constraining challenge is
the conflicting interests of stakeholders arising from the fact that funding agencies are
usually in the public or academic sector while the users of their research outputs are
usually in thandustry, the private sector.

A To ameliorate some of these challenges, a few centres create an Industry
Advisory and Scientific Advisory Committee to oversee performances in line
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with their KPIs. Other strategies have been suggested as possible ways of
improving performances and operational efficiency: For example, deeision
making based on meritocracy should positively affect funding decisions,
performance evaluations, and rewards. For example, one centre measures its
performances bannually and has operanalised KPIs to cover a lot of the
impact areas, such as economic, commercialisation and academics. Another
centre monitors its performance and impacts through KPI review on a monthly
basis internally and quarterly with external fundefable39shows a summary

of good practices in performance and impact assessment for a research centre.

Break higkarget goals into manageable sizes, create KPIs, operationalise and measure
periodically.

Management should familiarise with enablers/success factors and harness adequately

Create direct interaction between centre and society through enlightenment programmes and
training and use policies to backup participation wheezessary.

To improve performance:
A ameliorate challenges through the use of dedicated committee to oversee performan
of centre
A apply meritocracy to decisiemaking particularly on funding decisions

Table39: Good practices iperformance and impact assessment
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Figure45: Glossy template of Persons of Excellence

174



D4.3: Skills, Education, and Centers of Excellence Period 2 Report M36

Figure46: Glossy template of BDAICoE framework
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Case Studies _

Insight Centre fopData
Analytics '

"' B!G DATA VALUE

Figure47. Glossy template of Case Studies
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Appendi: BDVe Data SciencielSsBadges
PrePi | ot Feedback from Academi a

ALYUNRRdAZOO2NE Db20S F2N .5+SQ3a
Academic Feedback

One of the principal goals of the BDVe proje¢bipromote the acquisition of skills in
RFGlF aOASyOS Ay GKS 9! o Ly 2NRSNJ (2 FdzNI K¢
the design and implementation of a data science skills recognition system. The
proposed system is based upon the definitioina collection of badges to recognise
data science skills. Once a consensus regarding the program is reached amongst
interested parties in both academia and industry, Universities and other learning
institutions will be able to apply to issue these baddo their students. These miero
credentials will serve as a common framework for:

A Students- to help them compare the data science skills acquired in different

training programmes in data science
A Employers to help them assess the skills of candiddtasdata science jobs
A Universities to help them design their data science programmes to meet the
needs of industry

To take advantage of previous efforts to promote data science skills in the EU, we are
using the EDISON Competence Framewabtip:(/edison-project.eu/datascience
competenceframeworkcf-ds) as the basis for the program. Following this
framework, we propose that the program consists of five setsaafges, one set for
SIFOK 2F 95L{hbQ&a O2YLISGSYyOS 3INRdzLIAY
A Data Science Analytics
Data Engineering
Data Science Management
Business Process Management
Data Science Research Method and Project Management
Also, as given by EDISON, each badge set will contagr thifferent badges at
different levels: basic, intermediate, and expert. (A complete listing of the five badge
groups along with the skills required for each of their three levels is included as an
Appendix to this document.)
The BDVe plans to run agtilevaluation of one badge group (the three levels of the
Data Science Analytics Badge) in the fall of 2018 with the hope of being able to start
the complete program for university issuers in January of 2019.
To help us prepare for the pilot study, we wddike to request some feedback from
your university regarding the following:

> > > > >
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A Does your principal data science program impart the required skills to issue
the three levels of the Data Analytics Badge? If it does not, do you think that
it isreasonable to expect that it does?

A Which kind of evidence does your program use to ensure that your students
have acquired the required skills?

A How much effort was needed to gather the requested information regarding
the evidences for the required skills?

To help organise these responses, please complete the following questionnaire and
return it by email before June £2018.

Many thanks for your time,
Ernestina Menasalvas, Ana M. Moreno and Nik Swoboda (UPM BDVe team)
BDVe Projectittp://www.big -data-value.eu/

B. Academic Questionnaire: Required Skills for the Data
Analytics Badges

Please select the most relevant data science program at your institution and evaluate
whether it satisfies the required skills ftre three levels of the Data Analytics Badge.
For each of the required skills, please indicate whether your program includes training
to acquire that skill and what evidence your program uses to evaluate the acquisition
of the skill on an individual studéby student basis. Examples of such evidence could
include the score given to a particular question on an exam, the grade given to a part
of an assignment, or the evaluation of the relevant part of a rubric for an oral
presentation.

Program name:

DataAnalytics Badge Basic Level

Required skill Included in| Evidence used to support the sk
the acquisition
program?

Chooseand execute existing
data analytics and predictive
analyticgtools.

Identify existing requirements
and develop predictive
analysis tools.
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Desigrand evaluate predictive
analysigools to discovernew
relations.

Name and use basic
performance assessment
metrics and tools.

Define data elements
necessaryo develop specified
data analytics.

Chooseand execute standard
visualisation.

Data Analytics Badgelntermediate Level

Required skill

Included in
the
program?

Evidence used
acquisition

to support the sk

Identify existing requirements
and develop predictive analys
tools.

Select most appropriate
statistical techniques  an(
model available data to delive
insights

Analyse available data sourc
and develop a tool that work:
with complex datasets.

Use multiple performance ani
accuracy metrics; select an
use most appropriate fol
specific type of data analytic:
application.

Develop specialised analyti
to enable decisiommaking.

Build visualisations for comple
and variable data.

Data Analytics BadgeExpert Level

Required skill

Included in
the
program?

Evidence used
acquisition

tosupport the skKill
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Design and evaluate predictiv
analysis tools to discover ne)
relations.

Assess and optimis
organisation processes usir
statistical techniques.

Assess, adapt, and combir
data sources to improve
analytics.

Evaluate and recommend th
most  appropriate  metrics
propose new for new
applications.

Design specialised analytics
improve decisiormaking.

Create and optimise
visualisations to influencg
executive decisions.

If your program does nanclude training for any of the required skills, do you think
that it is unreasonable to expect that it does?

How much effort was needed to analyse your program and provide the above
information for each badge?

Do you have any other comments/suggessamegarding the badge groups or their
required skills?
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Appendi:xBD¥e Data Scienciel*sBadges
Prei | ot Feedback from I ndustry

ALYUNRRdAzZOO02NE b20S F2NJ .5+SQa 51
Feedback

One of the principal goals of the BDVe project is to promote the acquisition of skills in

RFGlF aOASyOS Ay GKS 9! o Ly 2NRSNJ (2 FdzNI K¢
the design and implementation of a data science skills recognition systéhe

proposed system is based upon the definition of a collection of badges to recognise

data science skills. Once a consensus regarding the program is reached amongst
interested parties in both academia and industry, Universities and other learning
institutions will be able to apply to issue these badges to their studefktese micre

credentials will serve as a common framework for:

A Students- to help them compare the data science skills acquired in different
training programmes in data science

A Emplgers- to help them assess the skills of candidates for data science jobs

A Universities to help them design their data science programmes to meet the
needs of industry

To take advantage of previous efforts to promote data science skills in the EU, we
recommend using the EDISON Competence Framewonktp:/(edison-
project.eu/datasciencecompetenceframeworkctf-ds) as the basis for the program.
Following this framework, we ppose that the program consists of five sets of badges,
2yS aSiéd F2NJ SIFIOK 2F 95L{hbQa O2YLISGSYyOS 3N
A Data Science Analytics
Data Engineering
Data Science Management
Business Process Management
Data Science Research Method and Project Management
Also, & given by EDISON, each badge set will contain three different badges at
different levels: basic, intermediate, and expert. (A complete listing of the five badge
groups along with the skills required for each of their three levels is included as an
Appendx to this document.)
The BDVe plans to run a pilot evaluation of one badge group (the three levels of the
Data Science Analytics Badge) in the fall of 2018 with the hope of being able to start
the complete program for university issuers in January of 2019
To help us prepare for the pilot study, we would like to request some feedback from
the human resources department of your company regarding the following:

> > > > >
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A Could you please rate the relevance of the required skills for a small number

of data science pgitions in your company?

A Are the descriptions of the required skills for each badge easy to

understand?If not, could you help us improve them?

A Are there data science skills in the area of data analytics which your company
typically requires which areat included in the requirements for the badges?

To help organise these responses, please complete the following questionnaire and

return it by email before June #2018.

Many thanks for your time,

Ernestina Menasalvas, Ana M. Moreno and Sikoboda (UPM BDVe team)
BDVe Projectittp://www.big -data-value.eu/

B. Industrial Questionnaire: Required Skills for the Data

Analytics Badges

Using the following scale:

1 ¢ Not at all relevant

2 ¢ Slightly relevant
3 ¢ Neutral

4 ¢ Moderately relevant
5 ¢ Extremely relevant

Please rate the relevance of the following required skills to three typical data science

positions in your company
Data science job title 1:
Data science job title 2:
Data sciencgob title 3:

Data Analytics BadgeBasic Level

Required skill

Relevance
job title 17?

tq

Relevance
job title 27

tq

Relevance
to job title
3?

Choose and execute existing data
analyticsandpredictive analyticstools.

Identify existing requirements and
developpredictive analysis tools.
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Desighand evaluate predictive analysis
tools to discovemew relations.

Name and use basic performance
assessmentetrics and tools.

Define data elements necessary to
developspecifieddata analytics.

Choose and execute standard
visualisation.

Data Analytics Badgelntermediate Level

Required skill Relevance tq Relevance tq Relevance
job title 17? job title 27 to job title
3?

Identify  existing requirements and
develop predictive analysis tools.

Select most appropriate statistic:
techniques and model available data
deliver insights

Analyse available data sources 4
develop a tool that works with comple
datasets.

Use multiple performance and accurac
metrics; select and use most appropria
for specific type of data analytig
application.

Develop specialised analytics to enal
decisionmaking.

Build visualisations for complex ar
variable data.

DataAnalytics Badge Expert Level

Required skill Relevance tq Relevance tq Relevance
job title 17? job title 27 to job title
3?

Design and evaluate predictive analy,
tools to discover new relations.

Assess and optimise organisati
processes usingfatistical techniques.
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Assess, adapt, and combine data sour,
to improve analytics.

Evaluate and recommend the mo
appropriate metrics, propose new fg
new applications.

Design specialised analytics to impro
decisionmaking.

Create and optimise visualisations
influence executive decisions.

Are the descriptions of the required skills for each of the badges easily understood?

Data Analytics BadgeBasic Level

Required skill If not understandable, could you suggest
improvement?

Chooseand execute existingdata
analytics and predictive analytics
tools.

Identify existingrequirementsand
developpredictive analysis tools.

Design and evaluate predictive
analysistools to discover new
relations.

Nameand use basigperformance
assessmenmetrics and tools.

Definedataelementsnecessaryo
develop specifieddata analytics.

Choose and execute standard
visualisation.
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Appendi:xBDE é Data Sciencel Badge
2"dPr ePi l ot Feedback from Academi

One of the principal goals of the BDVe project is to promote the acquisition of skills in
RFGF &a0ASYyOS Ay GKS 9! o Ly 2NRSNJ G2 FdzNJ K¢
the desgn and implementation of a data science skills recognition system. The
proposed system is based upon the definition of a collection of badges to recognise
data science skills. Once a consensus regarding the program is reached amongst
interested partiesin both academia and industry, Universities and other learning
institutions will be able to apply to issue these badges to their students. These micro
credentials will serve as a common framework for:
A Students- to help them compare the data science skiicquired in different
training programmes in data science
A Employers to help them assess the skills of candidates for data science jobs
A Universities- to help them design their data science programmes to meet the
needs of industry

To take advantage gfrevious efforts to promote data science skills in the EU, we are
using the EDISON Competence Framewabtip:(/edison-project.eu/datascience
competenceframeworkcf-ds) as he basis for the program. Following this
framework, we propose that the program consists of five sets of badges, one set for
SIFOK 2F 95L{hbQa O02YLISGSYyOS 3ANRdzLJAY

A Data Science Analytics

Data Engineering

Data Science Management

Business Process Management

Daa Science Research Method and Project Management

The EDISON framework includes three levels for each of these competency groups.
However, based upon feedback received from an initial survey of academia and
industry, we have rewritten the descriptions tfe skills and consolidated the three
levels into two (an academic and an industrial level). The academic level of the badge
will be offered to students who have received training to acquire the skills, and the
industrial level of the badge will be offaddo data scientists who have professional
experience with those skills.

The BDVe plans to run a pilot evaluation of one badge (the academic level of the Data
Science Analytics Badge) in the spring of 2019.

To help us prepare for the pilot study, we wolike to request some feedback from
your university regarding the following:

> > > > >
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A Does your principal data science program impart the required skills to issue
the Academic Level of the Data Analytics Badge? If it does not, do you think
that it is reasonable texpect that it does?

A Which kind of evidence does your program use to ensure that your students
have acquired the required skills?

A How much effort was needed to gather the requested information regarding
the evidences for the required skills?

To help orgnise these responses, please complete the following questionnaire and
return it by email before January $2019.

Many thanks for your time,
Ernestina Menasalvas, Ana M. Moreno and Nik Swoboda (UPM BDVe team)
BDVe Projectittp://www.big -data-value.eu/
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Questionnaire: Required Skills for the Data Analytics Badge

Please select the most relevant data science program at your institution and evaluate
whether it satisfies theequired skills for the Academic Level of the Data Analytics
Badge. For each of the required skills, please indicate whether your program includes
training to acquire that skill and what evidence your program uses to evaluate the
acquisition of the skilbn an individual student by student basis. Examples of such
evidence could include the score given to a particular question on an exam, the grade
given to a part of an assignment, or the evaluation of the relevant part of a rubric for

an oral presentation
Program name:

Data Analytics Badge vO;2Academic Level

Required skill

Included in
the
program?

Evidence used to support the sk
acquisition

DSA.1. Identify existing requiremen
and choose and execute the mo
appropriate data discoveryechnique
to solve a problem depending on th
nature of the data and the goals to b
achieved.

DSA.2. Select the most approprig
statistical techniques to understan
and prepare data prior to modelling t
deliver insights.

DSA.3. Assess, adapt, asmbine data
sources to improve analytics.

DSA.4. Use the most appropria
metrics to evaluate and validate result
proposing new metrics for ney
applications if required.

DSA.5. Design and evaluate analy
tools to discover new relations iorder
to improve decisiormaking.

DSA.6. Use visualisation techniques
improve the presentation of the result
of a data science project in any of i

phases.

If your program does not include training for any of the required skills, do you think
that it is unreasonable to expect that it does?
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How much effort was needed to analyse your program and provide the above
information for each badge?

Do you have any other comments/suggestions regarding the required skills?
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Appendi:xBDKN é& Data Science Badge
2"dPpr ePi l ot Feedback from I ndustr

5+SQa 51 1 ¢RoePloyFedsibacklfréta S &
Industry

One of the principal goals of the BDVe project is to promote the acquisition of skills in
data science inthe EU. InorderfadzNJi KSNJ G KA a 3I21t3X 2yS 2F (K!
the design and implementation of a data science skills recognition system. The
proposed system is based upon the definition of a collection of badges to recognise
data science skills. Once a consensegarding the program is reached amongst
interested parties in both academia and industry, Universities and other learning
institutions will be able to apply to issue these badges to their students. These micro
credentials will serve as a common franwaWw for:
A Students- to help them compare the data science skills acquired in different
training programmes in data science
A Employers to help them assess the skills of candidates for data science jobs
A Universities to help them design their datacience programmes to meet the
needs of industry

To take advantage of previous efforts to promote data science skills in the EU, we are
using the EDISON Competence Framewabtip:(/edison-project.eu/datascience
competenceframeworkcf-ds) as the basis for the program. Following this
framework, we propose that the program consists of five sets of badges, one set for
SIFOK 2F 95L{hbQa O2YLISiSyOS 3IANRdzLIAY

Data Science Analytics

Data Engineering

Data Science Management

Business Process Management

Data Science Research Method and Project Management

The EDISON framework includes three levels for each of these competency groups.
However, based upon feedback received from an ingialvey of academia and
industry, we have rewritten the descriptions of the skills and consolidated the three
levels into two (an academic and an industrial level). The academic level of the badge
will be offered to students who have received training tmaire the skills, and the
industrial level of the badge will be offered to data scientists who have professional
experience with those skills.

The BDVe plans to run a pilot evaluation of one badge (the academic level of the Data
Science Analytics Badge)the spring of 2019.

> > D
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To help us prepare for the pilot study, we would like to request some feedback from
your organisation regarding the following:
A Could you please rate the relevance of the required skills for a small number
of data scienc@ositions in your company?
A Are the descriptions of the required skills for each badge easy to understand?
If not, could you help us improve them?
A Are there data science skills in the area of data analytics which your company
typically requires which areat included in the requirements for the badges?

To help organise these responses, please complete the following questionnaire and
return it by email before January $2019.

Many thanks for your time,
Ernestina Menasalvas, Ana M. Moreno and Nik SwoboB&(BDVe team)
BDVe Projectittp://www.big -data-value.eu/
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Questionnaire: Required Skills for the Data Analytics Badges
Using the following scale:

1 ¢ Not at all relevant

2 ¢ Slightly relevant

3 ¢ Neutral

4 ¢ Moderately relevant

5 ¢ Extremely relevant

Please rate the relevance of the following required skills to three typical data science
positions in your company

Data science job title 1:
Data science job title 2:
Data science job title 3:

DataAnalytics Badge University Level

Required skill Relevance to jol Relevance to joli Relevance tc
title 1? title 2? job title 3?

DSA.1. Identify existin
requirements and choose an
execute the most appropriatq
data discovery technique t
solve aproblem depending or
the nature of the data and thgq
goals to be achieved.

DSA.2. Select the mo
appropriate statistical
techniques to understand an
prepare data prior to modelling
to deliver insights.

DSA.3. Assess, adapt, a
combine data source to
improve analytics.

DSA.4. Use the MO
appropriate metrics to evaluatg
and validate results, proposin
new metrics for new
applications if required.

DSA.5. Design and evalug
analysis tools to discover ne
relations in order to improve
decisionmaking.
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DSA.6. Use visualisatid
techniqgues to improve thq
presentation of the results of i
data science project in any of i
phases.

Are the descriptions of the required skills for each of the badges easily understood?

DataAnalytics Badge Basic Level

Required skill If not understandable, could you suggest
improvement?

DSA.1. Identify  existin
requirements and choose an
execute the most appropriate
data discovery technique t(
solve a problem depending o
the nature ofthe data and the
goals to be achieved.

DSA.2. Select the moy
appropriate statistical
techniques to understand ani
prepare data prior to
modelling to deliver insights.

DSA.3. Assess, adapt, a
combine data sources i
improve analytics.

DSA.4. Use the most
appropriate metrics  to
evaluate and validate resultg
proposing new metrics fol
new applications if required.

DSA.5. Design and evalua
analysis tools to discover ne!
relations in order to improve
decisionmaking.

DSA.6. Use visualisation
techniques to improve the
presentation of the results o
a data science project in an
of its phases.

Are there data science skills in the area of data analytics which your company typically
requires which are not included in thhequirements for the badges?
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Do you have any other comments/suggestions regarding the badge groups or their
required skills?
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Badge Issuing Application

for the
<Program Name>

at

<|nstitution Name>
<Location>

<Date>

CONFIDENTIAL

The information provided in this application is for the confidential use of the BDVe project and its
authorised agents, and will not biesclosed to third parties without the authorisation of the institution
concerned, except for its use in summary data which is not identifiable to a specific institution.
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INTRODUCTION

This document provides a template to present evidence to show that an academic
program both teaches and evaluates the skills needed to meet the requirements of
the Academic Levebf the BDV Data Science Analytics Badg®nce complete, this
document will ontain some basic information about the program to be evaluated as
well as specific details regarding how the skills required by the badge are acquired by
GKS LINPAINI YQa &dGdzRSylGao

Further information and detailed instructions for completing this applicatan be

found in theBDV Data Science Analytics Badge Academic Level INFORMATION AND

GUIDELINES FOR APPLICRMTS dzY Sy G | @ At 6fS 2y GKS ol R13

http://www.big -data-value.eu/skills/skillsecognitionprogram/
The skills required for thedda Analytics Badge are listedTiable4O.

Data Science Analytics BadgeOxd Academic Level

Required skills

DSA.1. Identify existing requirements to choose amdcute the most appropriate data discove
techniques to solve a problem depending on the nature of the data and the goals to be achiev

DSA.2. Select the most appropriate techniques to understand and prepare data prior to mode
deliver insights

DSA.3. Assess, adapt, and combine data sources to improve analytics.

DSA.4. Use the most appropriate metrics to evaluate and validate results, proposing new met
new applications if required.

DSA.5. Design and evaluate analysis tools to disaoew relations in order to improve decisio
making.

DSA.6. Use visualisation techniques to improve the presentation of the results of a data s
project in any of its phases.

Table40: BDV Data Science Analytics Badge Skills
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GENERAL INFORMATION

A. Contact Information

Please provide the following information for the primary contact person of the
program applying for the badge.

A Name:

Position:

Mailing address:

Telephone number:

Email address:

> > > > >

By checking this box, the contact person agrees to the use of this contact

information by members of the BDVe project to send communications related to
the badge issuing application process, and if the application is accepted, he/she
also agrees to its esfor future communications by the BDVe related to the badge
program. This data will be stored confidentially and will not be used for other
purposes or disclosed to others without the previous consent of the contact
person. The contact person can withglr this consent or modify this data at any
time by contacting the BDVe project.

B. Program Background

Please provide a brief history of the program. Be sure to include the following
information in this section:
Al tAyl (02 GKS LINRBINIYQA ¢So LI 3IS
A Alist of allhational and international accreditations obtained by the
program with the dates received.
A The number of students to successfully complete the program in each of
the last five years.
A How this program is taught: traditional lectures/laboratories, online
learning, etc.

C. Options

List and briefly describe any specialisations, tracks, concentrations, etc. included
in the program.
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ACQUISITION OF THE REQUIRED SKILLS

Complete the following tables witheferencesto and descriptions of the evidence
submitted to show the acquisition of the corresponding skillghen describing the
evidence, please be specific regardimfpich part of the evidence fileprovides
evidenceof the corresponding skill.For example, if theevidence file contains an
exam, please state which question or questions provide evidettas. possible that

the sameevidence fileprovides evidencefor several skillsEachevidence fileshould

be included with the submitted application

In the cas of optional courses/activities, indicate possible itineraries in the comments
section of each of the tables, stating clearly each of the minimum sets of evidences
needed to demonstrate the acquisition of the skill.

DSA.1. Identify existing requirementso choose and execute the most appropriate data discove
techniques to solve a problem depending on the nature of the data and the goals to be achieved

Name of thel Optional/ | The averagg Evidence used t( Name of the| The minimum
course orl Mandator | number of hours evaluate the| evidence file level required to
activity y that students| acquisition of the demonstrate
Spend in the| skill (exam, the acquisition
course/activity | 8 & A3y Y Sy of the skill
acquiring the skill
Course 1 X hours Exam 1,questions
2-3
Assignment 4
X
Add as many row
as needed
Course 2 Y hours
add as many
rows as
needed

Minimum number of
hours that the student
dedicates to acquiring the
skill

Comments (optional)
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DSA.2. Select the most appropriate techniques to understand and prepare data prior to modelling to de

insights
Name of thel Optional/ | The averagg Evidence used t( Name of the| The minimum
course orl Mandator | number of hours evaluate the| evidence file level required to
activity y that students| acquisition of the demonstrate
spend in  the| skill (exam, the acquisition
course/activity | 8 & A3y Y Sy of the skill
acquiring the skill
Course 1 X hours Exam 1, question
2-3
Assignment 4
X
Add as many row
as needed
Course 2 Y hours
add as many
rows as
needed
Minimum  number of

hours that the student
dedicates to acquiring the
skill

Comments (optional)

Fdzy RA
No.732630

y3 FNRY

iKS 9dzNRLISI Y

This document is issued within the frame and for the purpose of the BDVE project. This project has r
!y AGF0062017) Aniddr GranyAgreemen




DSA.3. Assess, adapt, and combine data sources to improve analytics

Name of thel Optional/ | The averagg Evidence used t( Name of the| The minimum
course orl Mandator | number of hours evaluate the| evidence file level required to
activity y that students| acquisition of the demonstrate
spend in  the| skill (exam, the acquisition
course/activity | 8 & A3y Y Sy of the skill
acquiring the skill
Course 1 X hours Exam 1, question
2-3
Assignment 4
X
Add as many row
as needed
Course 2 Y hours
add as many
rows as
needed
Minimum  number of

hours that the student
dedicates to acquiring the
skill

Comments (optional)

No.732630

Fdzy RAy3a FNRBY

iKS 9dzNRLISI Y

This document is issued within the frame and for the purpose of the BDVE project. This project has r
!y AGF0062017) Aniddr GranyAgreemen



















































































































































