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_ “The Competency-based Computing Curricula 2020 and SFIA V7 comparison
1.Paper Overview focusing on Digital Transformation Age”

University Industry

2020 De

Computing Curricula 2020
CC2020

Paradigms for
Global Computing Education

A SIS

0L AU 10) NIOMIULRL
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Undergraduate IT Curriculum Global IT Skill Framework Global de facto 4

Standard(ACM/IEEE-CS) Standard(SFIA Foundation)



2. What is CC2020

CC2005

Computing Curricula 2005

The Overview Report

covering undergraduate degree programs in
Computer Engineering
Computer Science
Information Systems
Information Technology
Software Engineering

A volume of the Computing Curricula Series

The Joint Task Force for Computing Curricula 2005

A cooperative project of
The Association for Computing Machinery (ACM)
The Association for Information Systems (AIS)
The Computer Societv (IFEE.CS)

a task force of 50 people

30 Septembe! on

CC2020
(Announced 2021 Feb.)

Computing Disciplines

A Computing Curricula Series Report

2020 December 31

from 20 countries Computing Curricula 2020 CE
CE 2020 CS
Paradigms for
Global Computing Education |S
knowledge- competency-
based based I'T
SE
CSEC
R i —
QIEEE oy, | DS

Competency = Knowledge + Skills + Dispositions
- Knowledge—"know-what*
+ Skills—"know-how*
* Dispositions—"know-why"

« Computer Engineering Curricula 2016 (CE2016)
- Computer Science Curricula 2013 (CS2013)

* Information Systems 2010 (1S2010)

« Information Technology Curricula 2017 (IT2017)
- Software Engineering Curricula 2014 (SE2014)

* Cybersecurity Curricula 2017 (CSEC2017) 5

(- Data Science Curricula 2021 (DS2021))




3. What is SFIA (Skills Framework for the Information Age)
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History

2021 - SFIA V8

2018 — SFIA V7

2015 - SFIA V6

2011 — SFIA V5

2008 — SFIA V4

2005 — SFIA V3

2003 — SFIA Foundation Formed
2001 — SFIA V2

2000 - SFIAV1

1990 — 1998 Various UK initiatives



3. What is SFIA : Contents
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3. What is SFIA : SFIA View

Home / Tools and resources / SFIA Views / Digital transformation skills in SFIA

Digital
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T — -
T_ V|ew insformation aims t=—*-"--= == B lg Data / Data Shotmmooomodet oo
! yperating processes, SFIA S cie n ce ome / Tools and resources / SFIA Views / Big Data/Data Science skills in SFIA
Y (easy to use and fles . . . .
]
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< AN i’&::l}cmu"'o“ Tools and |
! ' Wy data that contains a greal 5 and with ever-higher velocity. Data

T4 .
g e i Using SFI
R % IA g
< - SFA-DD
SFIA - e-C
SFIA - iCC

Home / Tools and resources / SFIA Views / DevOps skills in SFIA

ps skills in SFIA

1e capability to analy sria

thematics, statistics, ",
el

Digital transformation skills

in SFIA o Data Science / Big 129! _— . . . . P -

Big Data/Data Science skills in S SFIA - EU Us the comhination of cultural philosophies, practices, and tools that increases an organization's ability to
ity g SFIA Views " S SFI plications and services at high velocity: evolving and improving products at a faster pace than

DevOps skills in SFIA E

ions using traditional software development and infrastructure management processes. This speed
rganizations to better serve their customers and compete more effectively in the market. (Definition
izon Web Services)

Software engineering
competencies

SFI
SFI
SFl
SHI

Bodies of Knowledge

SFIA skills profiles for EU ICT

professional role Digital transformation skills in

SFIA

Culture and |Strategy and

Software

SFIA for professional bodies
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4.Paper Introduction
4-1. CC2020 vs SFIA V7 Comparison

SFIA V7 Skills

Exist in SFIA, but
not in CC2020
(T 7B)
CC2020 Competencies

Exist in SFIA and
CC2020 (= U T7A)

Exist in CC2020, but
not in SFIA (T ') 77C)



4. Paper Introduction
4-2 Three RQs(Research Questions)

RQ1: CC2020 & SFIAIZ E DK bWww~= Yy F v 7 LT 5 H

RQ2: 7 v~y F LW & Z OME 7RI D,
T~y I LAEWEBICOE RFEM EEXEFMAITEHI>IZEZ 5 E )

RQ3: CC2020ixDigital TransformationiT®f L & DXL L Ty 5 2»

10




CC2020 L SFIAIFE DK b W=y F V7L TWw5 0 (ZVTA)

O swebeURW 19NPOId

4NSS uoddns safes

=1vs Bulies|

<1 Bunasrew

o(0o0j0|0O
ofojojoj|o

NSO 10ddns 991A18S 1BWOoISND

1
1

LN s webeURW diysuone oy

DL usWabeueWw 198 13u0D)|

2
1
1

000O0ODODO O

ddns wawebeuew soiddns

1
1

1
1

53OS BuInos|

2

S49a so15Ua.0) [eNBIa)

1

SV4S 1uswssasse A1vjes

1
1

THOD MaIABI 9oUBWIIOJUOD|

SVIN swaInsEaN

SVNO aaueINSSE ANEND|

SWND s WabeueWw ANENd

ASQd 1UaWdO[BASP [EUOISSBI0Id

5534 Budinosay

1NEd s wabeue W 2oURWIOLRd
SVl

uonewoy 109fans pue Buiyoeay |
113 Aanijep Buiuies]

TOWL

pue ubisep Buiuies]

Va3 1uswssasse Aousadwon

0/0|/0|5(1/0(2/2|0]|0
000010000 D0 OO

o|0j0j0|0j00(2/2|0(0D|0f0(0|0

1
1

SWIT

1

pue Buiurea
VINDQ s WaBeUE W SaNI[19e=]

1
1

ANsniuswabeuew Wwapiou|

S ewabeueW Waqoid,

200

SVLN 1oddns iomaN

= T ————

1

5]5(5(5|5]5
20312 (3|23
2(2/20(0

avaa uonensiuiwpe sseqereq

2

0ojofojojoj0 |01

dOLIeamonaseyul 1|

4
1
1
1

4nsvoddns uonesddy|

1
1

NS4 Bupeauibus Aouanbauy oipex

4|12|2

LNZd Bunse uonenauad

ooojofojojo0oj0|0fO|O|O/O0O|OO|O0OO|O|O|jOjO|O0O|OO(O|jO|O|OfO|OOO|O|D

AVOS uonensIuIWpPe A11INoaS|

1

6|5|4|4|4/45|3|4|55/35|45(35|45/44/45|45/5/55|3|5(45(5(4(4(4(4/45|5|35/5|4/35/25/35(4(35(4(35|4
1

102 skills

ONED W webeuew Anoeded)|

1

Delivery and operation

HSAS 1eMIOS WaISAS)

15 JusWAodap pue aseajey

SHO ewabeuRw abueyD)|

SWS v IUBWabeUR W 195S Y]

SN=D B WabeURW UoNRINBLUOD|

2|3(1/0(0|2|4/8|2|0
2|2(1/0(0j0|0|0|OD|O

Svas 9oueidaooe 8o1n19S

ONIS B W BeURW [9A3] 901AIDS

1

412 |4(2(2]|2(3|3 |4

LWAY s wabeuew Aujigeeay|
NISH

. 2AMH uBISOp 2reMPpIeH

TH04|

1

5(6|7|6|6(6(6[5(66/6|6/6[5
1000100020 4000

1
1

4

0
00

T(7(17
3

LNIS uoneibaiul SwalsAS,

1

A3SN uonen|eAs aousadxe Jasn

7
2

AZDH ubisap aouspadxa sasn [ |m

2|13/0|0|0|0|0|1
1

NVNN SisAfeue sousadxa 1asn i |m

41582
33382

HOMN yoseasal Jasn|w |m

1

1
0
1

VONIBULIOWINE 1U81U0D UoHEWOUI© |

N3-S Bunesuibus f1ojes|©  |m

1

o/ojojoj0f2/0|0|0/0|0OO/OfOO|O|O|OOOOOOjO|O|O|O|O|0O/0OOOOO/O|O|O|OOO(OO|O|O(0O{0O|0|0/O|0O|0OO/ODD

1
ojojojo|0f0j0|OfO/O|D/O(D|O|D|O(O[0|0

1531 bunsalfw |«

SALN UBISaP >10MBN!

1

sasa ubisep aseqerea

Development and implementation

1

1
1/0{0|0
123 00

NV.LQ uBISap pue Buijepow e1eq

2
1

3

ASaviuswdoanap uonewiuy|

0

ojojoj0

1

NAMS uBisap a1emyos

2

NS3a ubisap swaisAs
WTa

4

7/6/6|6|6|6|4|5|6
2|2

WNT 8 s webeuew SIBUSE,

S1dg bunse sseooud ssauisng
WNdID s wabeueWw pue|
Gujuueid uoneluawadui abueyd
TS0 UoT T

ue uB1Sap UoIESIUE G

Aungedes feuoneziuebi

pue b
owsa Buniepow ssauisng

0o|0o/4/0/0(0|0O|jOfO|O|3|4(0{0|0/0/0| 4 4/ 0(0|0/0j00|0|O0D|O

0o/o1jo/0j0|0|j0O[3|2|/0|0(0|0

ojojojojojo|0jOf0[O|1

NVvNg sisAfeue ssauisng

JOUd Hoaan:
9al0ad pue swiweiboid ‘oiojo,

o
o~
©
"3
o
o
o
o
o
o
o
o
o
o
o

1

1
1

ONd s wabeuew 199(01d

OWDd 1 Wabeuew swweibo.d;

SWOd 1UsWaBeURW O1]0110d

2(0/0|8|3/0|0/5/0(0/0|0D|0|3311/13(3|/03|3|6|7|5

0j0(0|2|1

L3N S100) pue SpoyBIN

W1vduswabeuew ereq

1

110{2/0(0|4|1

HOMV 21M231Iy2.Ie UoNN|OS|

0|01

qdLN Buuueld s 1omiaN|

1

0 0000O0O0TO

40D s WaBeUEW AINUNUOD)|
SINT

Bunioyuow ABolouusa) Buibiaw:
1SNs ABarens Anjiqeureisns|

1
1

03

1

2|04

WaNEuswabeuew Ys1 ssauisng

ojojojojo |0

1

ssouisng pue asudieiug

MON> B WaBeuE W 5BPaIMOU.
EECE]

dwi ssav0ud
HOSY yoreasay

AONI uonenouu|

LI 1B webeuew [erouRUL

2(0(1]0(3|1
1/0({0/0(|3|0|1
10000000O0O0T1
o(ojojojo|1

SNl uswabeuew 1|

1
1

WWIQ Juswabeuew puewaa

HOFL 991Ape IsieIoads

1SND Asueainsuoo)|

WdOI
Buiysiiand 1us1u0o uonewIOUl

ISIA uoneziensIA ereq!

NVNI sonAreuy|

SVNI@oUeINSSE UONEWIOJU]

ALOS A111n99s uonewIoul

OoS
uoNeUIPI00D SWalsAS uonew ol

0(6/2|/0{0|0|0]|0

DI 2oUBUIBAOB UoHE WO

1

dSL1 Buluue|d ABarens:

oojoofoojojojoojojo(oo10/000O0O0OOOOO/O|O/O|OODOfOD|OOOOO0fO1|22|1

ojojojo|o/0OjOjO|O|O|O|OO|O|O|O|OjO|O|O|O|OjOfO|0|Oj0 0|0

0j2/0/0|2/1(0[D|O0|0|0O|0O
200 00000 O0O0O0TO
ojojojojojojojoj|0|0|O0

NAOS 29UeUIBA0D 11 @stidioIug v

Category
Skill Name
Level Max
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Level Ave
Unmatched
SFIA Skills
Unmatched
SFIA Skills

Unmatched
81

Unmatched

SFIA Skills

SFIA Skills
74

Skill
Unmatched
SFIA Skills
=36
Unmatched
SFIA Skills
=96

=93

CE
Cs
IS
SE

English
Level of Responsibilities

CE+CS+IS+IT+SE+CSEC
Matched=(102-36)/102=65%
Matched=(102-73)/102=28%

Matched=(102-96)/102=6%
Matched=(102-93)/102=9%
Matched=(102-74)/102=27%
Matched=(102-81)/102=21%

GE
CS
1S
T
SE
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4. Paper Introduction

4-3 Results=>R0Q1

SFIA
V7
CC2020



CC2020 IS discipline

Category

ompetency

Identifying and designing
opportunities for IT-
enabled organizational
Improvement

1. Analyze the current fit between IT strategy and
organizational strategy and take corrective action to align
the two, when necessary.

2. Understand General Systems theory, including its key
principles and applications

3. Model organizational processes with at least one
modern business process modeling language.

4. Extract information systems requirements from future
state process models.

5. Building on the foundation of risk-based management
theory, apply risk analysis to real organizations.

6. Determine information systems requirements based on
demonstrated needs for organizational controls

7. Identify process performance indicators and monitors,
applying industry recommendations like ITIL

8. Understand emerging technologies to identify
innovative business opportunities based on these
technologies.

9. Develop business proposals based on the use of
emerging technologies in an organization.

10. Apply entrepreneurial and creative thinking to
transform organizations using emerging technologies

11. Analyze and document various business stakeholders’
information requirements for a proposed system.

12. Apply modern industrial practices and techniques on
system documentation and user interviewing (i.e. ITIL and
PMBOK).

Unmatch: SFIA Skill is unclear

13. Apply foundational knowledge of human-computer
interaction principles to systems and user interface
design.

14. Apply knowledge of data visualization and
representation for an application related to analytics and

complex data representation.

SFIA VT

Strategic planning ITSP

The creation, iteration and maintenance of a
Matching | strategy in order to align organizational actions,
plans and resources with business objectives
and the development of plans to drive forward
and execute that strategy. Working with
stakeholders to communicate and embed
strategic management via objectives,
accountabilities and monitoring of progress.

U7 A

12



CC2020

Unmatching

=

SFIA VT

Portfolio management POMG

The development and application of a systematic management
framework to define and deliver a portfolio of programmes,
projects and/or ongoing services, in support of specific business
strategies and objectives. Includes the implementation of a
strategic investment appraisal and decision making process
based on a clear understanding of cost, risk, inter-dependencies,
and impact on existing business activities, enabling
measurement and objective evaluation of potential changes and
the benefits to be realised. The prioritisation of resource
utilisation and changes to be implemented. The regular review of
portfolios. The management of the service pipeline (proposed or
in development), service catalogue (live or available for
deployment) and retired services.

)7 B
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CC2020 CS discipline

Category

Competency

AL-Algorithms and
Complexity

A. Present to a group of peers the data
characteristics of conditions or assumptions that
can lead to different behaviors of specific
algorithms and from the analysis, illustrate
empirical studies to validate hypotheses about
runtime measures.

B. lllustrate informally the time and space
complexity of algorithms and use big-O notation
formally to show asymptotic upper

bounds and expected case bounds on time and
space complexity, respectively.

C. Use recurrence relations to determine the
time complexity of recursively defined algorithms
by solve elementary recurrence

relations and present the results to a group of
scholars.

D. Determine an appropriate algorithmic
approach to an industry problem and use
appropriate techniques (e.g., greedy approach,
divide-and-conquer algorithm, recursive
backtracking, dynamic programming, or heuristic
approach) that considers the trade offs between
the brute force to solve a problem.

E. Implement basic numerical algorithm
methods (e.g., search algorithms, common
quadratic and O(N log N) sorting algorithms,
fundamental graph algorithms, string-matching
algorithm) to solve an industry problem and
select the appreciate algorithm for a particular
context.

F. Design a deterministic finite state machine for
a local engineering firm that accepts a specified
language and generates a regular expression to

represent the language.

Unmatching

SFIA VY

)77 C

14



4. Paper Introduction
4-3 Results= RQ1 : CC2020 & SFIAIZF E DL b\we vy F /7L TWnwah () TA)

S All CC2020 matching status(#) vs SFIA V7 skills by 6 categories All CC2020 matching status(%) vs SFIA V7 skills by 6 categories
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4. Paper Introduction

4-3 Results=>RQ2: 7 v~v F L7 Wil & Z oHfixRich: (=) TB)

SFIA 36 skills unmatched to CC2020
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4. Paper Introduction
4-3 Results= RO2: 7 v~=v F LAWK E Z M A AIchH (=Y 7C)

6 disciplines

Category

SFIA
matching

Unmatched|
Reason

£-CAE Circuits and Electronics

£ CAL Computing Algoriinm @
£-CAO Computer Architecture & Organization ®
£0/G Digital Design 0]
e c5v Emeaded system @

E-NWK Computer Networks

£-PPP Preparation for Professional Practice

E-SEC Information Security 0]
E-SGP Signal Processing ]

£-SPE Systems and Project Engineering

E-SRM System Resource Management

E-SWD Software Design

L-Algorithums and Complexity

hr Arcitecture and Organization

N-Computational Science

S-Discrete Structure

V-Grapics and Visualization

Hc1-Human-Computer Interaction

[+ ntormation Assurance and security @
[Vinformation Management

S imetigent systems @
IC-Networking and Communication

S-Operating Systems @
oo prattorm based bevelopment

0 Paralle and Distributed Computing @

L-Programming Languages

SDF-Software Development Fundamentals

E-Software Engineering

F-Syatems Fundamentals

P-Social Issues and Professional Practice

dentifying and designing for IT-enabled

nalyzing trade-offs

esigning and improving information systems solution

ianaging ongoing information technology operations

eadership and collaboration

Eommunication

iegotiation

nalytical and critical thinking, including creativity and ethical analysis

c|®(0|e

[o[o|o]o]x| x [x|x|o|o|o|o|o|o[o|o|o|o|x|O|x|O|x|O|x[O|O|x|x|x|x|O[O[O]x|x|x|Ofx[x|x|x]|x

| S

foundations
[T CSP Cybersecurity Principles
[TE-GPP Global Professional Practices
[TE-1MA Information Management
TE-IST Integrated Systems Tecnology
[ TE-NET Networking
[TE-PFT Platform Tecnologies O
[TE-SPA System Paradigms o
ITE-SWF Software Fundamentals O
[TE-UXD User Experience Design 9
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<Unmatched Reasons>
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Competency unknown 1 (4%

Not Industrial Issues 2 (9%
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4. Paper Introduction
4-4 Three RQs Conclusions

RQ1: CC2020&SFIAIXE DB LV YFUI LTS

CC2020 1Z102fHDSFIAX F LD 5 H66A F L (65%) L~ v F L T b,
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CHEDA ) ¥ 2T LTH D,
T Y 7B <EZEF>=>H AWHME. OJT, Education Programs. <KZ>=>4 Y % 2 7 LB & 12 EXERKAE. 1 > X —
vy 7 TCH D
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Z X AR DX I
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5. Further

1. SFIAV/ =SFIA V8

2. SFIA LoR consideration
LoR:Level of Responsibility, ET L- ~NJL

3. Graduate Curriculum(ex. MSIS2016) vs SFIA
4. CC2020 vs DigComp, DISCO, e-CF, DigSC, iCD

5. Matching by Machine Learning






