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2. Introduction

The eCF Alliance aims to set a stable platform to foster ICT professionalism at European and
international level. The development of recognized and joint ICT VET programmes and certifications
will be the initial object around which thgatform will be established.

To this purpose a common reference scheme for joint qualifications and assessment is being
developed, answering the skill requirements coming out of the new digital technologies.

This scheme:
1 is compliant with the e€CF, Eumpean eCompetence Framework, its related BoK (Body of
Knowledge) , and the forthcoming ESCO occupations in the ICT sector
9 includes prior learning recognition (ndarmal, informal learning)
1 defines assessment and quality assurance indicators
1 provides ECVIEand VETQ@based criteria for competence certifications and qualifications

One of the main difficulties for organisations in finding professionals with the right ICT related skills is
the lack of standardisation in the learning outcomes of vocatiodatation. Managers and HRaff
struggle to conclude what professionals are able of, based on the diplomas and certificates
mentioned on a resume.

The quality assurance of the eCF Alliascheme will guarantee VET mutual comparability and
harmonisation ofe-a { Af £ & OdzNNA OdzA + G 9! tS@St G2 Syl of S
mobility among countries.

Moreover the scheme (the eCF Alliar®eheme)providesthe basis for:
1 the design of learning units for@mpetences (per proficiency level)
1 the development of learning/training content for these units
1 the development of certification for each@mmpetence

The current document describes the eCF Alliance Scheme and dbie Iphilosophy of its
foundations.

It contains six €Ccompetence Qualification Profiles, the result of the first phase of Work Package 3 of
the eCF Alliance project.
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3. The eCF Alliance Scheme Approach

The eCFAlliance aimst developing a standard for ICT related vocational educati@néble a
better insight of the obtained learning outcomes.

The intended methodology Work Package 3 of the eCF Alliance project is summarized as:

WP3will aim to design a common language, a reference scheme for ICT vocational
qualifications and certificabns based on: the-€F3.0 (the forthcoming CEN standard), as
sectorial implementation of the EQF, and reference documents such as the forthcoming BoK
(Body of Knowledge); ESCO, as target IT occupations; the ECVET criteria, to assign credits to
competence ertifications and build qualification paths; non formal, informal competence
certification schemes already adopted by some partners (as EXIN and FPM), in line with
Cedefop guidelines (2009); This common scheme will be the methodological foundation of the
further activities and its outcomes will be input for \A8Y4

The basic principles of the eCF Alliance Scheme are:

A atransparent translation of-eompetences as defined in the@Gompetence Framework to
learning outcomes (and vice versa)

A using, and aligningith, results of previous studies and projects, especially those for the
European Commission related to the use &€ in (quality labels for) training and education

A 2105y FT2N) SEAgyanzyga GalAgziy3d | yR SRAOFGA2y LI
demands in the labour market)

3.1Using Profiles

The main pillar of the eCF Alliance reference scheme is a set of so e@itedpetence Qualification
Profiles. Such a profile is in fact a specification of a learning unit for one of the competences defined
in the eCF. It is a high level description of the learning units and describes the learning outcomes in
terms of competence and understanding. For any module, course or training, satisfying, these
specifications it should be clear what successful congmeatneans for this competence: what people
can do and what knowledge they can use in practice.

In several previous-e C NBf I 4GSR addzZRASA& FyR LINR2SOGa az Ol ff
profiles, curriculum profiles and certification profild$he basic form was developed by the CEN
2 2NJ aK2L) F2NI L/ ¢ {({Affa F2NIGKS Wt NRFSaaAzylt t N

The idea of an-eompetence based profile can be explained by the example of the role profiles
developed by the CEN Workshop on ICT Skills.

Each profile can beonsidered as a concise description aimed at:

A Outlining a role, curriculum, person, certificate in terms of results, outcomes, content etc.
A Containing a mapping to the@F

! Both the eCF standardN 162341:2016) and the Foundational ICT Body of Knowledge are now no longer
WF2NIKO2YAYy3IQod
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Ideally the profile is both easily understood by the target audience é¢egloyers and employees in
case of a job role profile) and provides the key information to support the outcome of the mapping

to the eCF.

The eCF part of each profile enables comparison with other types of profiles, e.g. certification
profiles with roleprofiles (seevww.e-competencequality.comfor examples) or ¢eadership
curriculum profiles (see the example in the annex of this document, for examples-ef/aglfation
of universities against the-keadership curriculum profile sddtp://eskills-guide.eu/documentsy.

Profile title ICT OPERATIONS MANAGER {10}
Summary statement Manages operations, people and overall resources for the ICT activity.
Mission Implements and maintains a designated part of the ICT infrastructure.
Ensures that activities are conducted in accordance with organizational
rules, processes and standards. Anticipates necessary changes according to
company strategy and cost controls. Evaluates and recommends
investments based on new technologies. Ensures the effectiveness of the
ICT and associated risk management.
Deliverables Accountable Responsible Contributor
# Budget plan » HR Development plan Eco-responsibilities
» Training Program Assurance
Main task/s # Coordinate and manage staff
» Direct, organize, plan and monitor activities
» Negotiate the objectives and resources
» Manage the departmental budget
» Establish and monitor management information
+ Analyse and propose solutions for the continuous productivity
improvement
# Manage the implementation and monitoring of 15 guality assurance and
security
# Communicate with internal business departments and project owners
e-competences [.9. Personnel Development Level 4
(from e-CF)
E_3. Risk Management Level 3
E.&. ICT Quality Management Level 3
E.7. Business Change Management Level 4
E.8. Information Security Management Level 3
KPIl area Optimization of overall resources

Figure 1. Example of &rofessionalProfile
(CEN Workshop on ICT Skills)
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Title Junior Level Linux Certification {LPHC
Provider Linux Professional Institute

Web source ttpc A Ipi.org/linuec-certifications/programsApic-1

WWOrE, ot ChE LINUX Cxmmand Iine.

T Darfrrr a=o = =] - e = T e e T e - = et = e e -
£ Fertol 285y Malnienanace tasxs! Nelp Usars, &00 USErs 1o & larger Sysie DACKUp and restore, snUtdo
oooL.
P S S 1 S
or o sta ane r atne INternes

Target Group - Syst

Corresponding ICT - 5Y5
profiles -
B

Main subject(s)

Competence covered with this certificate Competence from the ICT Profiles

e-CF competency Level G/P/S SYSTEMS ADMINISTRATOR METWORK SPECIALIST

B 1 Arrliratiom
B ApplICato

Jeveloprment

B.2 Component Integration 2
B.3 Testing

B.4 Solution Deployment 2
C.1 User Support 1
_‘\.-:ln = 1E’E§EH_E"'

Figure 2. Example of a Certification Profile
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TogetheNd 1 KS&S LINBFAE Sar O2Y0AYSR ¢ kdnmfetedc@sSirovide | 434S a:
a basis for gap analysis and guidance for further development. To facilitate this guidance the

proposed eCompetence Qualification Profiles will enable the develept of learning units specific

for each of the eCompetences in the-€F.

CEN e-Competence
Professional Qualification
Profile Profile

e-Competence
Learning Unit

Figure 3. Overview of the Profile Approach

The eCF Alliance Schepmnsists oRQualification Profiles for competences defined in th€lg,
outlining the learning outcomes thatathe basis for definingearning Unitsfurther curriculum
development and for qualification assessments and certification. The Qualification Profiles will
enable the comparison of the learning outcomes of existing training and courses with the
competences defined in the-€F.

The eCompetence Qualification Profiles also enable to link the defined content and learning
outcomes to other European standardisation initiatives like the Foundational Body of Knowledge,
Professional Profiles of the CENM&hop on ICT Skills and ESCO, the European classification of
Skills, Competences, Qualifications and Occupations.

3250E1 ¢ O51 AAOOOAT AET C6
In mapping the learning outcomes of higher education courses in one ofltleadership studies it
was discoveredthaf | y& dza S¥dzZ f SINYyAy3a 2dzi02YSa RARY Qi 4St
CF. This was mainly due to the factthattht € RSTFAYAGA2Y 2 Fadémnstded Sy OS N
ability to apply knowledge, skills and attitudes for achieving observahiéis@sp / 2 dZNESa 2F 0 Sy

prepare for such successful activities, but graduating students cannot always be expected to already
have obtained practical experience to demonstrate such abilities.
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Il az2fdziAz2y 61 & F2dzyR AY RAA&ARA Y Andiammelfsorithee? YLIS( Sy C
Leadership Curriculum study, can be foundimex 1.

The Qualification Profiles eCF Alliance Scheme will distinguish between (pure) competence and
understanding recognizing the importanctunderstanding both aa basis fodeveloping

competence and as@quirementfor cooperationwith colleagues with a different competence
profile.

3.3Using the Foundational Body of Knowledge

Starting point of the e&eompetence development is the foundatiainevel knowledge providing the
basicknowledgeof key concepts, processes and their relationship.

ion of the EU Foundational BOK in the context of lifelong learning

Figure 4. Visualization and example of the ICT Foundational BoK

Thisfoundational ICknowledgeis described in thel2 Knowledge Areas of the Foundatior@r
Body of Knowledge, ranging from strategy to operations. The description of each of the Knowledge
Areas contains explicit links to the competences in thgFe

2] SNB Wdzy RSNA Gl YRAYIQ 6 NI (i K §heJeviskd BipomiTaxoomyinde@ring) NB T S N.
builds relationships and links knowledge. At this taxonomic level the students should understand the processes

and conceptandthey are able to expin or describe these. They can summarize and rephrase these into their

own words (http://edorigami.wikispaces.com/Bloom%27stJnderstandiny This concept of understanding

can be aplied to (the comprehension of) competence at a certain proficiency level.
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ICT Strategy and Governance

Figure 5. An example description of a Knowledge Area from the ICT Foundational BoK

3.4 Knowledge Areas

The 12 Knowledge Areas of the Foundational ICT Body of Knowledge

ICT Strategy & Governance
Business and Market of ICT
Project Management
Quality Management
Security Management
Architecture

Data & Information Management
Network & System Integration
Software Design & Development
Human Computer Interaction
Testing

Operations & Service Management

3.5Roles versus competences

O9RdzOF GA2y It AyaldAdGdziSa FyR GNIAYyAy3a 2NHIFYAT I GAZ2Y
compeence perspective. Either they take a subject as their starting point (e.g. Linear Algebra or the
history of the French Middle Ages) or they focus on the role people want to take on after the course.

WP3¢ DLV3.X; Towardsa ref scheme for ICT rel vocational qualifications Page 11
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So in some sense it is rather artificial to divide tharseware into modules (or learning units) per
competence (and per proficiency level).

The eCF Alliance Schespecifieghe learning outcomes per-eompetence (subdivided per

proficiency level) as a basis for learning units that can (and will normalggrbbined into modules

of a curriculum. Such modules will, in the case of vocational education, be developed according to
the need for a certain type of professionals in the labour market. The high granularity thus obtained
will enable training providersotextend the existing school education to help people obtain higher
levels of competence by developing their own combinations of learning units with as less as possible
repetition and overlap with the competence and understanding people already have edquiris

could make lifelong learning more attractive and effective.

Learning Units, which will be developed in more detail in the following work packages of the project,
can be combined and/or integrated in new or existing curricula to enable managaidRstaff in

the near future to make a better estimate of the value of diplomas and certificates of ICT related
vocational education.

3.6 Quality Criteria

For the development of a quality regime of the eCF Alliance Scheme use can be made not only of the
ECVETand VET@based criteria for competence certifications and qualifications, but also of the
proposals made in previous reports prepared for the Euamp€ommission (See the biographical
references).

Typical for the quality criteria of the eCF Alliance Scheme will be guidance to

1 reward the results of prior learning and experience in dealing with learning units
1 combine qualifications and learning units sets of competences

WP3¢ DLV3.Xk; Towardsa ref scheme for ICT rel vocational qualifications Pageg 12



p— e CF Councislt:akre hnou ldteir partn
(sl— An Erasmus+ ¢udaectdomprdkiel | s A
e

. Alliance

4. The eCompetence Qualification Profile

The structure of the €€ompetence Qualification profiles is somewhat similar to the eLeadership

Curriculum profiles, focussing on the learning outcomes. Where the previously existinggonadip

such learning outcomes onthe@ e02 YLISG Sy 0Sasx KSNB GKS WIiNryatlrada
Starting from the description of thee@mpetences in the-€F, corresponding learning outcomes are

defined.

e-Competence Qualification Profile

Title <Mame of the Competence:» e-CF alnde>
Description

pt <The generic decription of the competence according to the e-CF>
Sample Roles <Name of the role, e.g. from the CEN Profilas> ESCO <Code>
Prerequisite
Foundational <Title of the Foundational ICT Body of Knowledge»
Knowiedge
Main Subjects <Subject>

<Topic>

Learning Description

Outcomes <Level gesrciption from the e-CF>
Urnderstanding
<linderstanding/knowladge elemant>

Skills

ECVET Foints Indication

Literature
Examples <Author name(s)> <Book title>

Figure 6. The €ompetence Qualificatio Profile structure

Each of the (selected) competences in th€Ie will have a qualification profile describing:

i Sample roleswhere this competence is required, including a reference to the European
classification of occupations (ESCO)

1 Prerequisite Foundgonal Knowledge referring to theKnowledge Areas in tHeoundational
ICT Body of Knowledge

1 Main Subjectsand main topics relevant for this@mpetence

1 Proficiency per proficiency level of the competence, according to tHeFe its description
and the equirements for understanding and skills. The ECVET points indicate the amount of
study that would be required to get from the Foundational knowledge level to this level of
proficiency

1 Literature examplesreference to (international) literature where caarit on the listed
subjects can be found

WP3¢ DLV3.1k; Towardsa ref scheme for ICT rel vocational qualifications Page 13
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4.1 Prerequisite Foundational Knowledge

Defining learning outcomes is hard or even impossible, without providing some additional context
indicating where the competence is required and applied. To this end-tbemnepeence
Qualification Profile contains some examples of the roles in which the competence is needed.

Each ecompetence also presumes some general knowledge and understanding of the kind of
situations in which we find this competence applied, e.g. a genedgnstanding of ICT, some
knowledge of related competences and the ability to communicate with colleagues with different
competences.

The European Foundational Body of Knowledge provides a definition of such general knowledge.
Reference tdhe Knowledge Agas inthis BoK as prerequisite knowledge will reduce the amount of
overlap in the development of competence specific learning units.

4.2Understanding and Skills

An important source of the learning outcomes are the competence descriptions inG@hdrecluding
iKS 1y26tSR3IS YR aiArftfta SEIFIYLXSad ¢KS dasS 27F (K
indicated proficiency level, stresses the ability to actively use knowledge in a professional situation.

4.3Link with ESCO and ECVET

For the examples ables in the eCompetence Qualification Profiles theLINR T S & & A afvheée f  LINR F
CEN Workshop on ICT Skilis be used. Thesge quite generic and show a link with theCé&. ESCO

codes are added as a pointer into the ESCO database. This databasasondre detailed job

descriptions, but too fingrained for our purpose.

The amount of ECVET for each learning unit will, in the current stage, only be an indication,
expressing an intention: e.g. this will probably not be a course of 5 days, neithereafs. As a rule
of thumb: each ECVET point representg3® hours of study (including homework). The estimation
obviously will have to be evaluated once a learning unit will be developed and also after a pilot
course has been given.

WP3¢ DLV3.Xk; Towardsa ref scheme for ICT rel vocational qualifications Page 14
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5. Selection of ecompetences

5.1 Rationale for the choice of competences

During the whole €CF Alliance project the scheme will be developed for 15 selectetpetences.
The outcome of the survey that was part of Work Package 2 delivered a list of the most important
competkences for ICT professionals as indicated by the respondents in the survey.

The topl5 of the survey results will be elaborated in the proi:éct.

e-Competences survey ranking list of most important competences

A.9 |Innovating 1
E.8 |Information Security Management 2
A.5 | Architecture Design 3
A.1 |IS and Business Strategy Alignment 4
B.1 |Application Development 5
B.6 |Systems Engineering 6
D.1 |Information Security Strategy Development 7
C.4 |Problem Management 8
A.6 | Application Design 9
D.2 |ICT Quality Strategy Development 10
B.3 |Testing 11
E.6 |ICT Quality Management 12
A.3 |Business Plan Development 13
A.7 | Technology Trend Monitoring 14
B.2 |Component Integration 15
E.3 |Risk Management 16
E.9 |IS Governance 17
C.3 | Service Delivery 18
E.5 |Process Improvement 19
C.2 |Change Support 20
E.7 |Business Change Management 21
D.10 | Information and Knowledge Management 22
B.4 | Solution Deployment 23
D.12 | Digital Marketing 24
A.2 |Service Level Management 25

3 During the Sofia meeting of the project has been stated that new insights or further research during the
project could still change the selection of the fifteen competences.

WP3¢ DLV3.Xk; Towardsa ref scheme for ICT rel vocational qualifications Pageg 15
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For the pilot a first selection @lixe-competencesdas beemrmade. The othenine will follow later in
the project.

This choice is based upon what the partners in the project committed to work on and see of interest
from their perspectiveThis resulted in a choice out of the competences ftomtop 10 for:

Al A6,A7,B.1,D.1and E.8

These 6 competences are related to the three priority domains Business/Management (A.1),
Software Development (A.6,.7,B.1) and Cyber Security (D.1, E.8) as presented in the study that was
carried out inWork Package 2.

LUdiily ouatcedy

Business/Management |

\ A 3. Business Pian Devf:lopmenl
/ nhers ( A.9. Innovating
E 6. ICT Quality Management
Priority Domains A o
' and

Competencies

Arct e pesiar

A R snan Nacine
MO ADDICATON Lesiq

_ Software Development J"

\_ Cyber Security

Figure 7. Mind Map of the WP2 Survey Outcomes
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6. From eCompetence Qualification Profiles to Learning Units

The development of the eCF Alliance Scheme is part of a project for the development of:

1) e-Competence Qualification Profiles

2) Learning Units for the-€ompetence Qualification Profiles

3) Learning/training material for Learning Units

4) Qualification and assessments based on the Learning Units

5) A pilot with education/training, assessment and qualification based on the above

The above shuld lead to an approach for developing ICT professionalism that can be extended in the
future.

The idea of the €€ompetence Qualification Profile is to specify the required learning outcomes.
Together with the context provided and the literature suggessithis should be a basis for
developing learning units.

Problem-based learning
Title o

Learning

Objectives For each LO identified

Learning

content For each LC identified

Resources Strictly referred to LOs

1-10 credit units
indicators

Assessmen1

AN

Assignment criteria?

ECVET

Figure 8Profile of a Learning Unit

The learning unitwvill act as a kind of basic learning/teaching material, such that a tutor/trainer can
develop a course using the learning content and sarapkcises by adapting it to his/her own
situation. E.g. this could mean merging several learning units into one module within a curriculum or
embedding a learning unit as part of an existing module.
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Resources:

- r-.-‘l Qocs ."If-.li' ::"-:
« (Casestudies
* Exercises

* Presentations

«  Articles
« (Otherreferences
’ ' .Ix ~ .
B ! 1 -
; " Topic 1, + Topicx s e,
P I . I'.I S
X 1 Topic2 RN
N I 'l. \--‘L
Itern list ! Item list L %{?"“a
, : 0, Vs,
. II , -ﬂ‘r "'G
r Item list ) . NI
; Indicator 1 ™
Indicator 2 T

Figure 9 Structure Learning Units

For the pilof highe and vocational education and training institutegl be invited to incorporate
one or more of the developed learning units in their (existing) curriculum or course and use the
additional assessment so their studenmill be awarded a new-eompetence qubfication.

Cooperation between those involved in the subsequent stages of the projestensure that
feedback can be used for improvements continuously.

This feedback is essential as it is hard, if not impossible to determxgnehich literature willfit best
and what amount of study will be required for a learning unit. The best we can do now is make a best
effort. In the course of the project this will be monitored.
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7. e-Competence Qualification Profiles

A.1 1S and Business Strategy Alignment

e-Competence Qualification Profile
Title IS and Business Strategy Alignment e-CF A1

Anticipates long-term business requirements, influences improvement of organisational
process efficiency and effectiveness. Determines the IS model and the enterprise
Dizsr oyl architecture in line with the organisation's policy and ensures a secure environment.

Makes strategic IS policy decisions for the enterprise, including sourcing strategies.

Security director (data processing/IT) 15919
Process engineer (electronics/telecommunications) 19511
Operations manager (data processin 22069
p _ ger (data p Q) ESCO
IT strategist 22570
System designer 18421
Sample rry t g' 18415
system engineer
Roles v g

Prerequisite ICT Strategy & Governance

Foundational Architecture

Knowledge  Network and System Integration
IT Legal, Ethical, Social and Professional practices
Disruptive Technologies

Improvement of organisational process efficiency and effectiveness
IS model and enterprise architecture
Organisation's policy
Main Ensuring a secure environment
Subjects Long-term business requirements
Strategic IS policy decisions for the enterprise, including sourcing strategies
IS strategic leadership
Consensus and commitment building
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. Alliance

Leaming Description

Outcomes Influences improvement of organisational process efficiency and
effectiveness. Determines the IS model and the enterprise architecture in

line with the organisation's policy and ensures a secure environment.

Understanding
Trends and implications of ICT internal or extemal developments for typical

organisations
The business aims and organisational objectives

The new emerging technologies (e.g.distributed systems, virtualisation,

mobility, data sets)
Architectural frameworks

Security
Level 4 Skills
Determine requirements for processes related to ICT services

Analyse feasibility in terms of costs and benefits
Review and analyse effects of implementations
Understand the impact of new technologies on business (e.g. open/big data,

dematerialisation opportunities and strategies)
Understand the business benefits of new technologies and how this can add

value and provide competitive advantage (e.g. open/big data,
dematerialisation opportunities and strategies)

Understand the enterprise architecture

Understand the legal & regulatory landscape in order to factor into business
requirements
ECVET Points Indication
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Description
Anticipates long-term business requirements. Makes strategic IS policy
decisions for the enterprise, including sourcing strategies.Provides IS
strategic leadership to reach consensus and commitment from the
management team of the enterprise

Understanding

Trends and implications of ICT internal or external developments for typical
organisations

The business aims and organisational objectives

The issues and implications of sourcing models

The new emerging technologies (e.g.distributed systems, virtualisation,

mobility, data sets)
Architectural frameworks
Security

The potential and opportunities of relevant business models
Business strategy concepts

Analyse future developments in business process and technology
Identify and analyse long term user/customer needs

Contribute to the development of ICT strategy and policy, including ICT
security and quality

Contribute to the development of the business strategy

Analyse feasibility in terms of costs and benefits

Review and analyse effects of implementations

Understand the business benefits of new technologies and how this can add
value and provide competitive advantage (e.g. open/big data,

dematerialisation opportunities and strategies
ECVET Points Indication

Examples Davenport T. H. Process Innovation. Reengineering work through
Information Technology , Harvard Business School
Press, Boston, 1993

DeLone W.H., McLean E.R. The DelLone and McLean model os Information
System Success: a ten year update, Journal of
Management Infomation System, 19, pp. 9-30, 2003

Hammer M. Re-engineering work. Don't automate, obljterate,
Harvard Business Review, 77:6, pp. 104-112, 1990
Venkatesh V., Davis F. A theoretical extension of Technology Acceptance

Model: four longitudinal field studies, Management
Venkatraman N. IT-induced business reconfiguration, Scott Morton,
pp.122-158, 1991

Goodhue D.L. /S attitudes. Toward theoretical and definitional
Ross J. W., Weill P., Robertson | Enterprise Architecture as Strategy: Creating a

D. C. Foundation for Business Execution; Harvard
Business School Press
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A.6 Application Design

e-Competence Qualification Profile

Title Application Design e-CF Ab

Analyses, specifies, updates and makes available a model to implement applications in
accordance with IS policy and user/customer needs. Selects appropriate technical
options for application design, optimising the balance between cost and quality.
Designs data structures and bullds system structure models according to analysis

. results through modelling languages. Ensures that all aspects take account of
interoperability, usability and security. Identifies a common reference framework to
validate the models with representative users, based upon development models (e.g.
iterative approach).
Application Designer 2519
Sample Database Administrator ESCO 2521
Roles Digital Media Specialist 21563

Prerequisite Project Management
Foundational Security Management
Knowledge Aschitecture

Software Design and Development

Testing

Operations & Service Management

Planning Application Design
Identify customers, users and stakeholders
collect, formalise and validate functional and non-functional requirements
estimate costs of application deveiopment, instaliation and maintenance

Designing Applications
Main contribute to general functional specification and interfaces
Subjects define ICT solutions

select technical options for solution design

Eavaluating the Design of an Application
ensure correct integration within a complex environment
ensure compliance with user and customer needs
monitor the overall pian for the design of the application
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Description
Contributes to the design and general functional specification and interfaces

Leamning
Outcomes
Understanding

requirements modelling and need analysis techniques
software developments methods and their rationale (e.g. prototyping, agile
methods, reverse engineering, etc.)

user interface design principles

languages for formalising functional specification
DBEMS, Data Warehouse, DSS ... elc

mobile technologies
Skills

collect, formalise and validate functional and no-functional requirements
design functional specification starting from defined requirements
analyse, specify, update and make available a model to implement
applications

Level 1

ensure that controls & functionality are built in to the design
ECVET Points Indication

Description
Organises the overall planning of the design of the application.

Understanding

requirements modelling and need analysis techniques
software developments methods and their rationale (e.g. prototyping, agile
metrics related to application development

user interface design principles

languages for formalising functional specification
existing applications and related architecture
DBMS, Data Warehouse, DSS ... elc

mobile taechnologies

Level 2 threat modeling technigues
Skills

identify customers, users & stakeholders

collect, formalise and validate functional and no-functional requirements

apply estimation models and data to evaluate costs of different software
design, organise and monitor the overall plan for the design of application
design functional specification starting from defined requirements

ensure compliance with user and customer needs

establish systematic and frequent communication with customers, users
ensure that controls & functionality are built in to the design
ECVET Points Indication
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Description
Accounts for own and others actions in ensuring that the application is
correctly integrated within a complex environment and complies with

user/customer needs.

Understanding
requirements modelling and need analysis techniques
software developments methods and their rationale (e.g. prototyping, agile
metrics related to application development

user interface design principles

languages for formalising functional specification

existing applications and related architecture

DBMS, Data Warehouse, DSS ... etc.

mobile technologies

threat modeling techniques

Level 3

identify customers, users & stakeholders
collect, formalise and validate functional and no-functional requirements
apply estimation models and data to evaluate costs of different software
evaluate the use of prototypes to support requirements validation

design, organise and monitor the overall plan for the design of application
design functional specification starting from defined requirements

evaluate the suitability of different application development methods for the
current scenario

ensure compliance with user and customer needs

establish systematic and frequent communication with customers, users
ensure that controls & functionality are built in to the design

ensure correct integration within a complex environment

monitor the overall plan for the design of the application
ECVET Points Indication
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Literature Author Title

Examples lan Sommerville Requirements Engineering: A Good Practice Guide
Michael Jackson Software Requirements and Specifications: A Lexicon
of Practice
Karl Wieger Software Requirements
Karl Wieger More About Software Requirements
Allan Dennis Systems Analysis and Design

Barbars Haley Wixom
Roberta M. Roth

Allan Dennis Systems Analysis and Design:

Barbars Haley Wixom An Object-Oriented Approach with UML

Erich Gamma Design patterns : elements of reusable object-oriented
Richard Helm software

Ralph Johnson

John Vlisside

Leslie Lamport Specifying Systems

Tom Greever Articulating Design Decisions: Communicate with

Stakeholders, Keep Your Sanity, and Deliver the Best
User Experience
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A.7 Technology and Trend Monitoring

e-Competence Qualification Profile
Title Technology and Trend Monitoring e-CF AT

Investigates latest ICT technological developments to establish understanding of
evolving technologies. Devises innovative solutions for integration of new technology

Description . . . . :
into existing products, applications or services or for the creation of new solutions.
Proficiency Levels
ICT Consultant, ICT Security Manager, Systems Architect,
Enterprise Architect. Suggested new profiles: Innovation ESCO
Sample Manager, Portfolio Manager, Communication specialists, Lead
Roles system developers.

Prerequisite Portfolio Management

Foundational Understanding of company vision & strategy

Knowledge  Analytic skills
Management level communication skills
How to assess new patterns, impact analysis and cross over thinking, out of the box
Open mind

Radical Transparancy
Living in a transparent world - companies, governments and people have
Understanding the logics op exponential growth of technology and its impact
Understanding the logics of network (people and systems)
Understanding the spirit of time ; Zeitgeist
Radical Decentralisation
Systems, Manufacturing, Information, etc
Tech driven decentralisation
Main How to collaborate and work
Subjects Bits in Atoms
Autonomous systems and development
Internet of things, Sensoring
Avrtificial intelligence
VR, 3D Printing, Robotics, Singularity, Smart Systems
Behaviour
Co-creation
Self empowement (enterpreneurial spirit, media,
Interpersonal, intra personal, digital skills, cognitive skills
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Description
Dealing with insecure situations and unknown territories, self empowerment
and critical views with regard to Technology Assessment, Co-creation.

Learning

Outcomes
Understanding

Basic principle of TA (Technology Assessment)

Understanding new ways of working and co-creation

technology market trends opportunites and threats from data strategy point
the IT strategy and corresponding infrastructure of the organisation

the business strategy of the organization
Business & IT capabilities of the organisation
Skills

Assess trends and drill down to consequences

relate the business requirements, the IT infrastructure and the data strategy
Assess personal capabilities to address trends

Apply capability assessment of organisations
ECVET Points Indication

Description
Realising change and new opportunities, actively engaging your colleagues,
peers and organisation

Understanding

Self empowerment with new technology
Understanding how trends interact, ‘connecting the dots’
How to engage peers and colleagues
SIS

Quick scans of new tech
Setting personal goals
Create organisation plan
Sell the plan / act as a start up
ECVET Points Indication

Literature Author Title

Examples Richard Florida
Kurz Weil
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B.1 Application Development

Title

Description

Sample
Roles
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Interprets the application design to develop a suitable application in accordance with

customer needs.

Adapts existing solutions by e.g. porting an application to another operating system.
Codes, debugs, tests and documents and communicates product development stages.
Selects appropriate technical options for development such as reusing, improving or

reconfiguration of existing components.

Optimises efficiency, cost and quality. Validates results with user representatives,

integrates and commissions the overall solution.

Computer engineer (computer programmers, computer systems
designers and analysts),

Software programmer,

Web developer,

Web programmer,

Applications programmers,

Application developer

Application engineer,

Programmer ESCO
Usability designer

Software and applications developers and analysts not elsewhere
classified

Application engineer (computer manufacturing)

Program developer

Data processing analyst

IT strategist

253,

332,

18462,
15655,
15637,
18887,
387,

16588,
15598,
18738,
18097
383

18081
15673
18972
22570
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Alliance

Prerequisite K1 appropriate software programs / modules
Foundational K2 hardware components, tools and hardware architectures
Knowledge K3 functional & technical designing

K4 state of the art technologies

K5 programming languages

K6 Power consumption models of software and / or hardware

K7 DBMS

K8 operating Systems and software platforms

K9 Integrated development environment (IDE)

K10 rapid application development (RAD)

K11 IPR issues

K12 modeling technology and languages

K13 interface definition languages (IDL)

K14 security

Define, Set-up, maintain developing platform and developing tools
Selects appropriate technical options for development
Code application
Debug code
Test application
Main Document application
Subjects Interpret design and adapt technical solutions against technical specifications and
customer needs
Validate code against customer requirements
Integrate different parts of code
Optimise code
Optimise efficiency
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Leaming Description

Contribute to code and test software application
Outcomes
Understanding

K1 appropriate software programs / modules

K2 hardware components, tools and hardware architectures
K3 functional & technical designing

K5 programming languages

K7 DBMS

K8 operating Systems and software platforms

K9 Integrated development environment (IDE)

K10 rapid application development (RAD)

Level 1 K12 modeling technology and languages

K13 interface definition languages (IDL)
K14 security
Skills

S3 apply appropriate software and / or hardware architectures
S4 develop user interfaces, business software components and embedded
software components

S5 manage and guarantee high levels of cohesion and quality

S6 use data models

S7 perform and evaluate test in the customer or target environment
S8 cooperate with development team and with application designers
ECVET Points Indication
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