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|. Introduction

This document presentsDeliverable 6.2 & Exploitation and Valorisation Strategy of the

ENACTEST project, developed as parihafirk Package 65 Communication, Dissemination and

Exploitation . It outlines the strategic framework and key actions undertaken by the consortium to

promote thelongL =J E KMKL9AF9: ADALQJ/T LJ9FK>=J9%nsArDpAL QJZ1 9F
their continued relevance beyond the project duration.

Developedstarting in month 24 of the project the strategyhas guided the implementation of
exploitation and valorisation actions throughout thénird year , and will continue to support these
efforts over the nextyears Theseefforts aimed to ensure that ENACTEST outputs are actively
adopted, adapted, and scaled across educational institutions, industry, and other relevant
stakeholders with a focus on fostering ongoing collaboration and ensuring letgrm integration
into relevant sectors.

Targeted at a wide range aftakeholders, including educational institutions , industry partners ,

and training providers , this strategyaimsto support the integraton of # , l 2#12AK GMLHML
their ecosystems It provides practical guidance ahevidence onhow ENACTEST outcomes can
fosterinnovation in software testing educatiomt local, national, and European level3he strategy

is built on the principles ofexploitation and valorisation , ensuring that research outputs are not

only produced but effectivelytilized and embedded into realworld contexts.

To ensure a shared understanding among partners and stakeholders, the following working
definitions were adopted:

Exploitation:

#PHDGAL9LAGF AK 9KKG; A9L=< OAL@ L@= MK= G> L @=
the implementation of the project. It is related to the necessary action that will bring visibility to the

project through the involvement of the targegroups, endusers, stakeholders and transfer of the
results/products into their professional context. Exploitation is mostly related to the idea of
convincing the key actors to use the main products of a project. It is closely associated with the
sustainatlity of the project after its conclusion since exploitation activities aim to ensure that the

results of the project are used by its target groups and possibly are transferred to other contexts

(e.g., other countries, other sectors).

Valorisation:

Valorisation refers to the process of creating social and economic value from knowledge and
research results. This involves transforming data and findings into sustainable products, services,
or solutions that benefit society. The aim is to ensure thateasch outcomes are not only accessible

but also utilized effectively across various sectors, including public, private, and civil society. The
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process includes managing intellectual assets such as patents, copyrights, and trademarks, as well
as other valuable research outputs like data and kndwaw.

As a result of the strategy, the ENACTEST consortium carried out a comprehensive set of
activities during the third year of the project, including:

Targeted workshops and training sessions

National and international dissemination events
Deployment of an operaccess repository

Student thesis and academic engagement
Collaborations with industry partners

Institutional integration of ENACTEST methodologies

This Exploitation and Valorisation Strategyasstructured insix main sections:

[. Introduction
[I. ENACTES®European iNovation AllianCe or TESting educaTion
2.1 ENACTESdpproach
2.2 Targetgroups
2.3 ENACTEST impacts
24. JGB=; LAK J=KMDLK
[ll. Exploitation and Valorisation Actions
3.1 Actions during the project
3.1.1Actions atthe consortium level
3.1.2Actions at @ganisational level
3.2 After the project
3.2.1 Actions at the onsortium level
3.2.2 Actions at @ganisational level
VI. Final Considerations and Critical Success Factors for Longerm Valorisation and
Exploitation
V. Conclusion
V1. Appendix

By demonstrating a scalable and adaptable approach to enhancing software testing educatiien,
project sets a precedent for how similar methodologies can bdapted andapplied across other

areas of technological education, paving the way for broader innovation and impact in the years to
come.
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IIl. ENACTESTz European iNovation AllianCe or
TESting educaTion - Context and Strategic Vision

The main objective of the ENACTEST project can be succinctly summarised as mitigating skills
mismatches within testing educatiopfocusing on the perspectives of three key stakeholders:
Students
Industry
Academia

To achieve this, the ENACTEST project employed a design scizsmed methodology,which
involved multiple phases

Raising awarenessof the existing skills mismatches within testing education
Detailed design and evaluation of potential solutions to mitigate these mismatches
Developing and practicallynplementing these solutions

Conductinga rigorousevaluation of the implemented solution to analyse the results,
drew meaningful conclusions and iteratively refined the approach

Thisprocess not only facilitate continuousimprovements butalso enablel effective adaptation to
the evolving challenges of testing education.

Thespecific objectives of the projectwerethe following:

To identify the cognitive models for testing thaare used by students and experts
when they need to deal with testing, specifically for test case design.

To Categorisethe industry needs and painabout technical and skills of testingo
identify topics and skills that are fundamental to include in academic curricula.

To design and develop new specific bitsized testing materials (capsules) for

including them in education as early and seamlessly as possible. These consider the
cognitive models of students andat the same timethe needs of industry.

To provide evidenceabout the improvement in learning performance of testing by
the students and the improvement of knowledge transfertime industry.
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Industrial needs for better testing education
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At the core of ENACTEST lies a clear ambitionntalernise and strengthen software testing
education by bridging the perspectives of academia, industry, and learners. This is achieved
through a collaborative, iterative methodology that combines academic research with +e&akld
validation. The goal is not only to create knowledge, but also tt@nslate it into usable,
transferable solutions .

Theproject targetedthree different direct groups that were crucial for the development of testing
education: Higher Education Institutions (HEIs) students and teachers, Vocational Education and
2J9AFAF? O4#206 HIGNA<=JKA L=9; @=JK 9F< KLM<=FLKIJ

For HEI students and teachers the project aimed to address the prevailing skills mismatch in
testing education and equip students with relevant and tip-date skills essential for their future
careers. By understanding the cognitive models used in testing and integrating tailoreccatanal
materials into curricula, students were able to develop a comprehensive understanding of testing
methodologies. Similarly, teachers benefited from resources designed to improve teaching
effectiveness and align academmontent with industry needs, ensuring that graduates were well
prepared to meet the demands of the labour market and the challenges of an-ehanging world.

4#2 HIGNA<=JKA L=HDI@3IIK D F;<]JNE=A9DIJXKGD= AF L@= <=
practical skills. The ENACTEST project sought to support these stakeholders by identifying industry

needs and challenges in relation to skills testing, thereby informing the development of targeted
educational materials. By integrating bitsized testing resources into vocational training
programmes, educators facilitated handen learning experiences that bridged the gap between

theory and practice. In addition, mntoring programmes were enhanced to provide reafbrld

insights and guidance, ensuring that learners were equipped with the relevant skills that employers

were looking for.

ENACTEST



10

SMEsaunderpin economies around the world and ofteiacechallenges in recruiting employees with

the skills required for their specific industry needs. The ENACTEST project addressed this issue by
working closely with SMEs to understand their testing needs and concerns. By identifying the key
issues and skillsequired by SMES, the project developed training materials that directly responded

to these needs, facilitating knowledge transfer and skills acquisition for both current and future
employees. Through evidece-based evaluation, the project demonstrated the tangible benefits of
improved testing education on SME productivity and competitiveness.

These groupsinteracted and benefied >J GE =9:; @ GL @=1J L@ GM? @ L @=
reinforcing the virtuous cycle of knowledge creation, transfer, and application.

HEI's VET SME's
(Students, teachers, PI"OVIdeI"S (Industry

etc.) professionals)
(Students and

> teachers/ mentors) >

7
.
VAR
(G0
\\_\"[:///
N
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The ENACTEST projectdha multifaceted and fasreaching impact on its target groups, spanning
from local educational communities to national sectors and even across European borders. It
introduced innovative approaches to software testing education, focusing the learning process on
students, while addressing real industry challenges.

2@AK K=; LAGF GMLDAF=Kwlk@s: HIGB=; LAK AEH9; L 9; JGk

Individual level : targeting students, teachers, trainers, and mentors.
Organisational level: focusing on academic institutions and small and mediusized
enterprises (SMEs).

ENACTEST IMPACTS AT THE INDIVIDUAL LEVEL

Short term Medium/long term

Develop researctbased skills and awareness of the Better skills to be competitive in
research processes by taking part in the empirical the software testing market
studies as subjects Hightlevelaccomplishment in the
Becoming aware of the analytical thinking processes production of quality software
they use to perform software testing Access to &igh-performing
Get involved in assessment processes of the education educational system that prepares
system towards affecting it to better respont their them to be excellent strategic
learning needs thinkers and practitioners in
Students Gain access to dedicated lessons and materials that wi software testing

boost their testing strategies Increased number of students

= L@= L=KLAF? aJ=; =AN=Jk¥ seeking academic knowledge on
strategies for teaching software testing software testing educational
Work in proximity with the companies that operate in moments
the market and be more aw of their needs Increasedthe employability

numbers of the students

Higher selfaccomplishment by

Develop educational research skills by leading pilots seeing their professional training

and observation moments with studentsubjects agenda enriched with novel

Gain international expertise in evaluating educational structured educational capsules

effectiveness of training systems in conjunction with Deeper understanding of the
Teachers / other experts teaching mechanisms needed to
Trainers / Polish their educational training design skills by direct mobilise the nurturing of the

Mentors participation in the creation of the training capsules effective future testers

Enlarge their teaching agendas and get in contact with Being the mentors of a modern

new methodologies school of testing that strategically

Be the connecting point between academia and guides the practitioners through

companies and translate the needs of the latter into the most efficient steps for effective

training moments software testing
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Academia

Business

Short term

Establish a body of educators that can lead educationa
piloting for testing and developing new interventions
Widen the collaborative highways witthe business
world to better representthe market needs in the
educational offer

Implement educational capsules for software testing
that can be usedat several moments of theurriculum
Reinforce the international collaboration with other
institutions for educational research and piloting

Promote a culture of structured software testing

Put in action time efficient training capsules to
strategically teach effective software testing

Work hand in hand with academia for bridging the gap
between theory and the market needs

12

ENACTEST IMPACTS AT THE ORGANISATIONAL LEVEL

Medium/long term

Diminish the gap between
theory and practice for software
testing

Establish high accomplishment
of graduates in the market and
gain international prestige
Keep evolving the educational
offer by implementing a
development scheme that was
used to produce the capsules of
ENACTEST

Improve software quality and
reduce development and
maintenance costs

Establish testing culture and
awareness amongst
practitioners in companies
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To achieve the impactanentioned previously the ENACTEST consortium developed a set of
concrete resultsand deliverables, made available in arbpen-access online repository. Some
deliverables have broad applicability for educators, trainerand industry practitioners (e.g.,
training needs classification, gap analysis, learning capsulesfile others primarily serve as
technical or methodological references for researchers and curriculum designdhe results
include:

Design of initial cognitive model of learning (D2.1)

Cognitive model of learning testing (D2.2)

Classification of training needs and transfer processes at industry (D3.1)

Report with identification of voids that must be fulfilled by the testing capsules (D3.2)
Analysis of current practices and status of course design and resources used for software
testing education (D4.1)

Testing module/capsule design (D4.2)

Teding modules/ capsules (D4.3)

Experimental Evaluation Plan (D5.1)

Experimental Evaluation Report #1 (D5.2)

Experimental Evaluation Report #2 (D5.3)

Communicationand DisseminationReport (D6.3)

D2.1 DESIGN OF THE
D 2.2 Cognitive model of INITIAL COGNITIVE MODEL
learning testing OF LEARNING

ENACTEST D3.2: Report with the

D 2.2 Cognitive model of SN
learning testing i

Experiment

These deliverables form the foundation for exploitation and valorisation efforts, detailed in the next
sections of this document. The opeaccess nature of the repository ensures that these valuable
resources remain accessible to all stakeholders, fostericontinued innovation in software testing
education.

//-’, Iy

(6L

WAL
\\\| 2/ /7
NP

ENACTEST


https://enactest-project.eu/resources/project-results/
https://enactest-project.eu/wp-content/uploads/2024/02/ENACTEST-D2.1-InitialCognitiveModel.pdf
https://enactest-project.eu/wp-content/uploads/2025/07/ENACTEST-D2-2-CognitiveModel.pdf
https://enactest-project.eu/wp-content/uploads/2024/06/ENACTEST-D3.1-Classification-of-Software-Testing-Training-Needs-and-Knowledge-Transfer-Processes-in-Industry.pdf
https://enactest-project.eu/wp-content/uploads/2025/03/ENACTEST-D3.2.pdf
https://enactest-project.eu/wp-content/uploads/2024/02/ENACTEST-D4.1-Analysis-of-current-practices-and-status-of-course-design-and-resources-used-for-software-testing-education.pdf
https://enactest-project.eu/wp-content/uploads/2024/02/ENACTEST-D4.1-Analysis-of-current-practices-and-status-of-course-design-and-resources-used-for-software-testing-education.pdf
https://enactest-project.eu/wp-content/uploads/2024/11/ENACTEST-D4.2-Testing-Capsule-Design.pdf
https://enactest-project.eu/wp-content/uploads/2025/08/ENACTEST-D4.3-Testing-Capsules.pdf
https://enactest-project.eu/wp-content/uploads/2024/04/ENACTEST-D5.1-Experimental-Evaluation-Plan-5.pdf
https://enactest-project.eu/wp-content/uploads/2024/04/ENACTEST-D5.1-Experimental-Evaluation-Plan-5.pdf
https://enactest-project.eu/wp-content/uploads/2024/04/ENACTEST-D5.2-Experimental-Evaluation-Report-1-4.pdf
https://enactest-project.eu/wp-content/uploads/2024/04/ENACTEST-D5.2-Experimental-Evaluation-Report-1-4.pdf
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lll. Exploitation and Valorisation Actions

To maximise the impact and sustainability of the ENACTEST across all participating institutions, a
comprehensive set ofalorisation and exploitation actions wasimplemented during the third

and final year. These actions focused on consolidating the adoption of ENACTEST outputs
particularly the educational capsulesand promoting their integration into broader educational

and professional practices.

Attheconsortiumlevel]l =>>GJLK O=J= E9<= LG =FKMJ= OA<=KHJ=
results through collaborative initiatives, national and international events, strategic engagement
with industry, and the development of opeaccess resources.

The following table summarises the key actioimsplemented by the consortium throughout the
third year of the project:

CONSORTIUM LEVEL

Target

groups Results/ Evidences

Activity Description Actions

&2 Progress meetings: Held biweekly Biweeklymeetings
g regular and structured meetings held
8 meetings between throughout the Refined capsule
= partners to coordinate third year HEIs and integration plans
Q the implementation of the Shared best VET
8 project and capsules practices providers Evidence
T Documented Appendix 1
N implementation

progress and

challenges

./{/I_'if f_‘. )

Wik

1/
LY
~\ -
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Targeted Utilisation by HEIs, VETs, and Companies

Tailored workshops and
training sessions for HEIs
VETSs, and companig®
utilise the capsules
effectively

Participationin a
broad range of
national and
international
conferences,
workshops, and
academic events
The
participations
included:
presenting
research papers
delivering
workshops,
showcasing the
capsules in
sessions
engaging with
diverse
audiences from
academia and
industry, and
demonstrating
pilot
implementations

All target
groups

List of the main events
attended by the
consortium:

RCIS 2022

16" International
Conference on
Resarch Challenges in
Information Science
(17-20May2022,
Barcelona, Spain)
Evidence:

Appendix 2

LEARNER 2023
Workshop on
eval.uation and
assEssment on
softwARe eNgineers'
Education and tRaining
(16June 2023, Oulu,
Finland)

Evidence:

Appendix 3

ER 2023
42ndInternational
Canference on
ConceptualModelling
(Lisbon, 2023)
Evidence:

Appendix 4

iCT2023

12th International
Conference on
Industrial Computed
Tomography(February
27th-March 2d, 2023
Furth, Germany
Evidence:

Appendix 5

RCIS 2023
17th International
Conference on
Research Challenges in
Information Science
(23- 26 May 2023, Corfy
Greece)
Evidence:

Appendix 6
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https://www.rcis-conf.com/rcis2022/
https://unibas3d.github.io/learner/index.htm
https://er2023.inesc-id.pt/
https://www.iis.fraunhofer.de/en/muv/2023/ict-conference.html
https://www.rcis-conf.com/rcis2023/
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QUAMEX023

4th International
Workshop on Quality
and Measurement of
ModelDriven Software
Development(Lisbon
Portugal, Nov 6th, 2023
Evidence:

Appendix 7

WomENcourage 23
Participation in the
eventhosted by the
Norwegian University of
Science and
Technology
(Trondheim, Norway,
20-22 September 2023
Evidence:

Appendix 8

INTED 2024
International
Technology, Education
and Development
Conference
Presentingthe paper
Rationalism to
Empiricismto an
audience 0f100
participants. (Valencia,
Spain from the 4" to
6th March 2024)
Evidence:

Appendix 9

LEARNER 2024
Workshop on
eval.uation and
assEssment on
softwARe eNgineers'
Education and tRaining
(June 21st, 2024,
Salerno, Italy)
Evidence:

Appendix 10

RCIS 2024
International
Conference on
Research Challenges in
Information Science
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https://pros.webs.upv.es/sites/quames_2023/
https://womencourage.acm.org/2023/
https://iated.org/archive/inted2024
https://library.iated.org/view/DOORN2024FRO
https://library.iated.org/view/DOORN2024FRO
https://conf.researchr.org/home/ease-2024/learner-2024
https://www.rcis-conf.com/rcis2024/
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(Guimarées, Portugal,
14-17May2024)
Evidence:

Appendix 11

WOMENCOURAGE 24
Presenting the project
in the Posters tracko
an audienceof 200
participants (Madrid,
Spain, June 288,
2024)

Evidence:

Appendix 12

ENASE 2025

20" International
Conference on
Evaluation of Novel
Approaches to Software
Engineering Presenting
the paperDesign of a
Serious Game on
Exploratory Software
Testing to Improve
Student Engagement,
to an audience ofl00
participants (Porto,
Portugal, 456 April
2025)

Evidence:

Appendix 13

CIbSE

XXVIII IberdAmerican
Conference on Software
Engineeringd
Presentation of the
project (CiudadReal,
Spain, 12- 16 May 2026
Evidence:

Appendix 14

ENACTEST


https://womencourage.acm.org/2024/
https://enase.scitevents.org/?y=2025
https://www.scitepress.org/Link.aspx?doi=10.5220/0013476200003928
https://www.scitepress.org/Link.aspx?doi=10.5220/0013476200003928
https://www.scitepress.org/Link.aspx?doi=10.5220/0013476200003928
https://www.scitepress.org/Link.aspx?doi=10.5220/0013476200003928
https://www.scitepress.org/Link.aspx?doi=10.5220/0013476200003928
https://conf.researchr.org/home/cibse-2025
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Organigsation of national
events in Italy, Belgium,
Portugal, and Spain
during 2025

Included
interactive
demonstrations,
panel
discussions, and
practical
presentations of
the capsules
Engaged a broad
range of
stakeholders
from education
and industry

In 2025, the ENACTES]
consortium organised a
series ofnational

events in Spain Italy,
Belgium, andPortugal,
aimed at promoting the
adoption of the
HIJGB=; LAK D
capsules and engaging
key stakeholders from
education and industry.
These events included
interactive
demonstrations, panel
discussions, and
practical presentations,
tailored to local
contexts.

Events evidence:

ENACTEST
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Participation in and
organisation of
international events to
promote ENACTEST
results and reinforce its
positioning in the global
testing education
landscape.

Organistion of
the 3rd
International
Workshop
LEARNER 202t
in Istanbul, a
key
international
dissemination
milestone for
the project
Presented
ENACTEST in
top-tier
academic
forums,
promoting its
methodology
and outputs
Engaged
audiences from
academia,
research, and
industry

LEARNER 2025
International workshop
on software testing
education.
The ENACTEST project
consortium was
involved in the
organization of
theevent A
representativeof
UNINA gavéhe

talk "Teaching
Software Testing with
Gamification"(40
participants, Istanbul,
Turkey, 16/06/2025).
Evidence:

Other key events:
ICSE 2024
International
Conference on
Software Engineering
The conferene wasco-
organized by ENACTES
partners. It wasfocused
on software te$
automation with an
emphasis on generative
Al. Hghlighting
contributions from
UNINA, UPand Rise
Evidence:

TAROT Doctoral
Summer School 2025
Talk "A look into
current trends in
software testing
education" to25PhD
participants (Naples,
30/06304/07/2025)
Evidence:

ENACTEST


https://conf.researchr.org/home/ease-2025/learner-2025#About
https://conf.researchr.org/home/ease-2025/learner-2025#Keynote
https://conf.researchr.org/home/icse-2024
https://tarot2025.dieti.unina.it/index.php/the-school/program
https://tarot2025.dieti.unina.it/index.php/the-school/program
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Development ofa user
friendly opensource
repository for all project
capsules and others that
can be developed beyond
the project duration and
by other organisations

Designed and
launched an
online repository
to ensure open
access to all
educational
capsules
developed in the
project. - Included
detailed metadata,
tags, and
categorisation by
skill/topic
Developed usage
guides and
integration
instructions
Promoted the
repository through
events,
institutional
websites, leaflets,
newsletters, and
social media.

The opensource
repository is accessible

Promotion of the

C9 H K MRepaAitéry :
Four leaflets have been
developed to promote
the capsule's repository
and introduce each of
the capsules

The leaflets and the
repository were
disseminated on
LinkedIn and in
newsletters, reaching
2924 recipients.
Evidences:

Foster individual
collaborations with
industry partners to
apply ENACTEST results
in practice

Engage in
projects and
initiatives with
industry partners
to implement
ENACTEST
findings

ENACTEST partners
carried out targeted
outreach to companies
and industry partners
to present theCapsules
Repository and discuss
potential
collaborations.
Evidences:

ENACTEST



https://enactest-project.eu/capsules-repository/
https://enactest-project.eu/wp-content/uploads/2025/05/Leaflet-2.pdf
https://enactest-project.eu/wp-content/uploads/2025/07/ENACTEST_LEAFLET3-1.pdf
https://enactest-project.eu/wp-content/uploads/2025/07/leaflet-enactest_no4.pdf
https://enactest-project.eu/wp-content/uploads/2025/07/leaflet-enactest_no5.pdf
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Mentorship and Training

Provide guidance and
training on ENACTEST
methodologies to
students and junior
researchers

Organiseal
workshops,
seminars, and
mentorship
sessions

Students,
HEI and
VET
researche
rs

Activities included:

Session for studentsin
UPVabout the use of
Capsule 1: Gippy
(Valencia, Spaini3,
September2024)

Session for students
in UPV about the use
of the Capsule 17:
Delta Gui Change
Detection(Valencia,
Spain, 8August2025
Evidence:

Appendix 31
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To ensure the valorisation and exploitation of ENACTEST results during the final year of
implementation, each partner organisation carried out concrete actions aligned with the
consortium-level strategy. These institutiorspecific efforts played a cruciable in embedding the

project's methodologies and outputs into regular educational and organisational activities. By
L9CAF? L9F?A: D= KL=HK 9L L@= GJ?9FAK9LAGF9D D=N-=
promote adoption of the capsules, andtrengthen institutional commitment to innovation in

software testing education.

The table below presents a summary of the key actions implemented at dhganisational level
throughout the third year of the project:

ORGANISATIONAL LEVEL

Activity Description Actions Ueliefst Results / Evidence
groups
Engagement Sent Targeted outreach was
— of professors information carried out by INOVA+,
GC) already about the UPV, andCESUR
e interested in repository with resulting in:
% using the ENACTEST HEIs 4 Higher Education
] ENACTEST capsules to and Institution (HEI)
g capsules, as Teachers/ VET Professo providers contacted
L identified in Trainers/Profes . rs in HEls 10 Teachers/
© Deliverable 5./ sors proyld and VET Trainers/Professors in
= fhr: | provider software testing
- consor | S contacte_d o
% fium 90 VET institutions in
o the field of software
5 development and/or
@) testing contacted
Evidence:
Appendix 32
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WA
Y

ENACTEST

©
% Encourage Supported BSc, Fifteen academic
< academi?: MS¢ and PhD HEIS Students theseswere developed,
2= students in , between 202252025,
G work . and . o
o @ ¢ theses projects academi across 4 institutions:
= ocused on . i VET .
8 = the creation involving ovid | € 8 Bachelor'stheses
X O capsule prov advisors, 6 Master'stheses
— and ersin .
o O . development and 1 PhDthesis
= > evaluation . the ) )
cE o and testing research
of . consor . )
% (@] ENACTEST | Provided fium mentors Evidence:
c mentorship in HEIs Appendices33 and 34
O capsules
b and access to
resources
- Guest lectures
o delivered at:
b= Tshwane University of
o HEls Technology South
-(% Promote Organized and and Africa, 2022
= guest scheduled VET HEIs and
8 lecturesat guest lectures| provid UNINA irUniversitat de
. . . VET L.
— different with ersin students Valéncia
CCU universities interested the Valencia,Spain May
je) universities consor 2024
Il tium
% Evidences:
-LCIJJ Appendices35 and 36
Support KUL: A jobstudent co
e student
c : . Engaged developed theModet
© integration
. students Defendersapsule
e & into . HEls, : .
c . through paid during her final
(b} industry VET . -
c ) work and . HEIs, VET  academic year, gaining
@) Relevant provid . . .
o © research providers experience in software
o o roles and . ers, . .
—= grants linked and and mutation testing
o < promote and _
> LW . to capsule co industry
D collaboratio SMEs .
A > n with development in the stakehol UP: A research grant
- O . Combined ders supported an MSc
companies . consor
O practical . student to codevelop
L T through . tium
< S capsule experience the GAMFLEW®apsule
O P with academic (Oct 2023 Aug 2024), in
developme s .
nt advancement parallel with hisMaster's
thesis
7 L"
(G
ARLRY:
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o Between 2022 and 2025,
o the consortium:
5 Published 30 scientific
D papers
— Participatedin 26
y— Presened the
) . : . Conferencesto present
Presentatio project and its S
c o scientific papers
o n of the findings at HEIls Research
T project in national and and
o . . ers, Some of these
< % scientific international VET scademic | conferences were
E c conferences|  scientific provid . ) .
O = . s, and previously mentioned in
n S at the conferences ersin | . . .
n £ national o the industry | this report under sections
S and disseminate consor stakehol | related to dissemination
o) . . ) ders and promotion events.
c internation knowledge tium o ;
o Full details, including the
al level and attract i S
= . complete list of scientific
o interest
o papers and the events
8 where they were
0 presented, are provided in
& Appendix 37.
=
o Develop CTG includedome of
- training the capsulesn AE
8— programs Desigred, HEIls programs
K g’ oriented developed, and
5 c towards an and deliveed | VET | HEls and NEXO QA will have the
O § active use training provid VET capsulesavailable as
< F and sessions, ersin | professor free training resources
c O (re)creation workshops, the ] on their website.
-% % of the and online | consor Evidence:
% capsules for courses tium Appendix 38
% HEIs and VET
E teachers
Ongoing Organisel
®) efforts to networking Contact with
% o establish events, SMEsand Universidad de la
o % g) new created SMEs HEIs in Republica (Uruguay)
= o o collaboration platforms for | inthe the and its Centro de
= c = s and sustain interaction, consor » Ensayos de Software
g = 5 project and tium consortiu (CES)
©
o partnerships established " Evidence:
prd beyond its formal Appendix 39
duration. partnerships

[
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7
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https://enactest-project.eu/resources/scientific-papers/
https://enactest-project.eu/resources/scientific-papers/
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As the ENACTEST project readhits conclusion, the consortium has defined a set of concrete
actions to guarantee the longerm sustainability and continued impact of its results. These
measures have been planned and are set to be implemented progressively in the months and years
following the formal end of the project. These actions were designed to foster the continued use,
adaptation, and development of the project's resources within the Higher Education Institutions
and Vocational Education and Trainirn@groviders in the consortium.

The planned actions aim to:
Secure ongoing access and usability of the project outputs
Encourage further collaboration and innovation in software testing education

Support the integration of ENACTEST methodologies into future initiatives across higher
education and industry

ENACTEST



The table below outlines the agreecbnsortium -level activities , including responsible actors,

the intended target groups, and the specific implementation mechanisms.

CONSORTIUM LEVEL

26

. o . Target Expected
Activity Description Actions grOL?ps out?:omes
2@= ab @9 Gaps used to
, = PidaA underpin future
sectioncreated proposals.
on the project Future
websitethat development
presents agenda defined,
industry needs, with priority given
the capsules that| ' Plan and to Al, transversal
address them, design new skills, and new
and the capsules. knowledge
c<\E remaining Deyelop HEIs, VET transfer -
1% unmet needs project . methodologies.
. providers,
) (Voids), such as proposals software
< Al training, soft addressing All . Timeframe:
7] . . - testing . .
- skills, nor identified partners | . Mediumterm:
o] ; industry
- functional gaps. and policy 36 months
; testing, and Integrate into makers
knowledge #, I 2#1
bav]
transfer tools. long-term
These strategy
VOIDSire a
strategic
resource for
future
development
and
sustainability of
the project
(M
NG,

177/
NN

ENACTEST



Prepare and
submita
proposal for a
new project to
enhance
software
education

Ensuring project
outputs remain
publicly
accessible and
updated.

Identify
emerging
educational
needs and
trends
Foster
ongoing
partnerships
and
collaboration
Develop
sustainability
and
scalability
plans

All
partners

Regularly

update and

maintain the

project

website for at All
least 5 years | partners
Ensure

regular

updates and
availability of
materials

ENACTEST
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The consortium
has already
developed the
GAINSEED project
aimed at
transforming
software
engineering
education in the
era of Generative
Artificial
Intelligence
(GenAl); this
proposal was
submitted to the
Erasmus+
programme.
Evidence:

Mediumterm:
36 months

Longterm public
access to project
outputs

Ongoing updates
and material
availability.

Longterm:
0- 60 months
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The following table outlines the specific actions to be takenthe organisational level to ensure
the valorisation and exploitation of the results of the ENACTEST project, through a taibute
intervention aimed at maximising the impact within each organisation and improving the
integration and exploitation of the project's resources and nieidologies beyond the project

duration.

ENACTEST

e , Target Expected
Description Actions Who? 9 P
groups outcomes
Increased visibility
7)) and adoption of
& Conduct ENACTEST best
= Collect and . .
2 : : workshops, practices in
Q disseminate ) .
© ENACTEST best webinars, HEIs and software testing
o ractices and and publish VET HEIs and| education
1) Ehallen 05 10 case studies| provider VET Strengthened
@ ' 9 and reports. | sinthe | provider knowledge-
O benefit other . . )
O L Publish consorti S sharing networks.
= organisations .
o) case studies um Enhanced
and future .
& roiects and collaboration
o pro) guidance
a reports Timeframe:
Short-term:
0- 12months
Widespread
< integration of
o #, 1 2#128K
= modules into
o Support HEI and curricula.
c VET_ providers _ HEIs and Higher student_
outside the Provide engagement with
c o - VET HEIs and| .
@) partnership in training : industry-relevant
= . . ) provider VET .
o integrating the sessions Sin the rovider testing
5 HJGB=; LA and | P methodologies
consorti s .
@ modules and workshops um Sustainable
= materials into framework for
@ their curricula curriculum
S
D updates.
o
8 Timeframe:
Mediumterm:
12- 36 months



Strengthen links
between
academia and
industry to
ensure
relevance and
application.

Promote
open
masterclasse

s in HEIs and SMEs in
the

VET :
. consorti

providers um

with key

industry

players

ENACTEST

Stronger
partnerships
between academia
and industry.
Increased SME
participation in
educational
initiatives.
Establishment of a
community of
practice.

Longterm:
36- 60months

29
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VI. Final Considerations and Critical Success Factors for
Long-Term Valorisation and Exploitation

As the ENACTEST project reaches its conclusion, this final strategy reflects on the lessons learned,
commitments made, and best practices that will support the losigrm sustainability and real
OGJD< AEH9; L G> L@= HJIGB=; LAK J=KMDLKH#}

Throughout the third year, the consortium implemented a comprehensive set of exploitation and
valorisation actionskguided by stakeholder feedback, reavorld application, and dissemination
across national and international contexts. These actions laid fobendation for ongoing adoption
and collaboration, both within and beyond the project partnership.

K 9 <AJ=;L J=KMDL G> L@= #, !2#12 HJIGB=; LAK
collaboration, a followup Erasmus+ project proposak GAINSEERwas submitted during the final
year of implementation. This new initiative focuses on the responsible use of Generative Al in
software engineering education and builds on the pedagogical approaches and collaboration
frameworks developed through ENACTEST

To ensure continued success in the pestoject phase, the consortium recommends the following
best practices as critical success factors for sustaining and scaling ENACTEST results:

Communicate value effectively: Highlight not just the availability, but theuitility of the
project outputs for different audiences

Apply context-appropriate strategies : Tailor exploitation and valorisation actions to
institutional, national, and sectoral needs

Engage key stakeholders Proactively reach out to opinion leaders, educators,
policymakers, and industry actors

Align with expectations: Ensure that messages and formats match theeeds and
language of target audiences

Sustain motivation and commitment : The mindset of the consortium partners remains
essential beyond the project's end

Base actions on evidenceCollect and usezalidation data (e.g., from students, professors,
companies) to support credibility and impact claims

Keep materials alive: Update and adapt capsules, teaching strategies, and tools in
response to feedback and new developments

Maintain visibility : Contribute regularly to the website, share success stories, and stay
active on relevant platforms

Foster long-term networks : Nurturepartnership s developed during the project, such as
those with external institutions and international actors (e.g., CES in Uruguay), to broaden
the project's reach.

ENACTEST
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By adhering to these principles and building on the intensive work carried out during the final year,
L@= #, !2#12 ; GFKGJLAME AK ; GF>A<=FL L@9L L @=
benefits and ensure continuity well beyond the formabnclusion of the initiative

ENACTEST

HJ
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V. Conclusion

This final version of thé&xploitation and Valorisation Strategy consolidates the efforts developed
throughout the ENACTEST project, integrating the strategic vision outlined at M24 with the
concrete actions implemented during the final year. It reflects theaturity of the consortium's
approach to sustainability and the collective commitment to ensuring the lostgrm relevance of

the project outcomes.

Throughout the third year, the consortium took significant steps to promote the adoption, transfer,
and evolution of the ENACTEST results, not only within the participating institutions but also across
broader educational and professional communities. Thesactions have strengthened the
foundations for sustained use, collaboration, and innovation in software testing education.

Looking forward, the ENACTEST consortiumcismmitted to building on these achievements,
ensuring that its methodologies, educational capsules, and collaborative frameworks continue to
evolve andgenerate impact. The work carried out during the project, particularly in its final year,
positions the consortium to pursue further initiativesuch as followup Erasmus+ projectexpand
partnerships, and support théong-term integration of ENACTEST outputsinto both academic
and professional contexts.

By combining evidencéyased practices, stakeholder engagement, and ongoing dissemination, the
ENACTEST strategy provides a clear roadmap for sustaining innovation, knowledge transfer, and
the transformative potential of software testing education well begd the formal conclusion of the
project.

ENACTEST
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VI.APPENDIX

Appendix23RCIS 2022, Barcelona, Spain$2@ May 2022)

Participation of the ENACTEST consortium in ttféth International Conference on Research
Challenges in Information Science (RCIS 202%) in Barcelona, Spain
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T ;Eglml

Software Testing Education and
Training
16 - June - 2023

KU LEUVEN

Collecting cognitive
strategies applied by
students during test case
design

Felix Cammaerts, Monique Snoeck
R. Paiva

Appendix3: LEARNERO023 Oulu, Finland16June 2023)

Participation of the ENACTEST consortium in the Workshop on Evaluation and Assessment on
1G>L09J= #F?AF==JKA #<M; 9LAGF 9F< 2J9AFAF? O*# 0,
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Appendix4: ER 2023, Lisbon, Portugal (November 2023)

Participation of the ENACTEST consortium in the 42nd International Conference on Conceptual
Modeling (ER 2023), held in Lisbon, Portugal

TESTING IS INTRODUCED LATE! JUST LOOK AT THE BOOKS
- Ten commonly used books on C, Java, Python
Use of TILE constructs in exercises
When is testing introduced
- When is assert introduced

Appendix 55ICT 2023, Furth, Germany (27 Februag/March 2023)

Participation of the ENACTEST consortium in the 12th International Conference on Industrial
Computed Tomography (iCT 2023), held in Firth, Germany
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Appendix6 - RCIS 2023, Corfu, Greeced2d May 2023)

Participation of the ENACTEST consortium in the 17th International Conference on Research
Challenges in Information Science (RCIS 2023), held in Corfu, Greece

Appendix7: QUAMES 2023, Lisbon, Portugal (6 November 2023)

Participation of the ENACTEST consortium in the 4th International Workshop on Quality and
Measurement of ModeDriven Software Development (QUAMES 2023), held in Lisbon, Portugal
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WomENe "

TRONOHEM NORWAY

Welcome to the 10™

ACM Celebration o
Women in Computi

Appendix8: WomENcourage 2023, Trondheim, Norway 2P September 2023)

Participation of the ENACTEST consortium in WomENcourage 2023, held in Trondheim, Norway
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Appendix9 - INTEDR024, Valencia, Spain&@ March 2024)

Participation of the ENACTEST consortium in the International Technology, Education and Development
Conference (INTED 2024), held in Valencia, Spain.

Appendix10- LEARNER 2024, Salerno, Italy (21 June 2024)

Participation of the ENACTEST consortium in the Workshop on Evaluation and Assessment on
1G>L09J= #F?AF==JKA #<M; 9LAGF 9F< 2J9AFAF? O
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Appendix 1L -RCIS 2024, Guimarées, Portugaldlda May 2024)

Participation of the ENACTEST consortium in the International Conference on Research
Challenges in Information Science (RCIS 2024), held in Guimarées, Portugal

Appendix 2 - WomENcourage 2024, Madrid, Spaing28 June 2024)

Participation of the ENACTEST consortium in WomENcourage 2024, held in Madrid, Spain
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ENASE 2025

20™ intermational Conference on Evaluation of Novel

Approsches 16 Software Engineering

CONFERENCE AREAS

T Neory and Practos of Saviewit ered Acediatian DewigeTect
% A Nl Agmerbes b Jvievw and SaRmare [agrasring (1521
s ol Seltaare Caabty

)
% e Mshmery rgteeeing (V) A (ineigiag Domaina

Appendix B- ENASE 2025, Porto, Portugab4April 2025)

Participation of the ENACTEST consortium in the 20th International Conference on Evaluation
of Novel Approaches to Software Engineering (ENASE 2025), held in Porto, Portugal

Appendix % - CIbSE 2025, Ciudad Real, Spainsi2May 2025)

Participation of the ENACTEST consortium in the XXVIII Henerican Conference on Software Engineering
(CIbSE 2025), held in Ciudad Real, Spain
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Country

NATIONAL EVENTS

Participants

Audience

41

Spain Fducators and TestDriven Development
(CESUR) 14/01/2025 112 Students and Agilemethodologies
italy Students and Presentation of the
(UNINA) 03/06/2025 45 Researchers Testing Robot Challenge
capsule
Strategic
Belgium Experts, Discussion on Agile & TDC
(KUL-AE) 12/06/2025 120 Customers, methodologies
Industry
Portugal Students, Presentation of ENACTES
(UF?) 27/06/205 32 Teachers, outcomes and capsules
Practitioners FRAFOL and GAMFLEW

Co-funded by
the European Union

Proyecto ENACTEST

Testing - Evento nacional

Appendix B: Overview of National Events

ENACTEST

AGENDA

Appendix B - CESURational event(Spain 14 January 2025)

Hora f Tematica

12:00-12:30 Presentacion proyecto europeo ENACTEST
12:30-12:40 Presentacion curso testing TDD y Agile
12:40-13:00 Contenido y calendario siguiente curso

Appendix I - Agenda of the Spanish national event
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Appendix B: UNINA ational event in Italy italy, 3 June 2025)

How did you find out about the event?

Through social media (e.g. Facebook, Twittar)

_—
Through snEmail - [

Through Skill-Up website

Through a colleague/friend/family member told me
about it

E—
Thraugh a brachure or learist

5 10 15 20 25 30 35

=

Event experience

Tha level of interaction betweean the event organizer and

the participants was appropriate B e ———

The duration of the event was aligned with its objectives  |IEEEEEEEEEGEGEGEGEEEEEEE

The matarials [wvenue, props, stationary, etc) provided |
during the event were appropriata

The event was accessible to all [

The information provided before the eventwere good [N

a 5 i0 15 20 25 30 35 40 45 50

W Totally disagres  ® Disagree W MNeither agree nor disagree  mAgree W Totally agres

QOverall opinions

| feel the project can be useful for my career and | want
to continue to be informed about its results

| feal that my input will be of use to the organizers

The event helped me understand better the ENACTEST
project and how | can benefit from using its resources

I'was able to meat and interact with interesting people

The event has enhanced my awereness regarding
software testing

The structure of the event was adeguate

My expectations regarding the event wara mat

=]

5 10 15 20 25 30 35

B
=1
B
in

50

mTotally disagres  mDisagres  mMeither agree nor dissgree mAgres  mTotally agree

Appendix B: Some answers from thevaluationquestionnaire of the national
event in Italy

ENACTEST
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Appendix208 KUL-AE rational event(Belgium, 12 June 2025)

A
7
mr%“
@y
ENACTEST Instructional Design: 4CID N4
Eon At o = ENACTEST

European Alliance for Innovation on

Example Takeways & Closing : -
Software Testing Education
TesCav ‘European Union
Tost Covernge Viaualaston
o HCO
|

Industrial needs for better testing education

Sarty bosting ]hlﬁ=

FNES B A

| Innovation | COMPANY
\_alliance / v
R Improved testing
Cognitive skills of workers
model of
students

Appendix21 8 Some slides from the presentation made at the Belgian national event
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Appendix22 8 UP rational event in Portugal (Brtugal, 27 June 2025

Please rate the following statements regarding your
experience in the event

o 5 10 15 20 25 0

The mformaton provided before the event were good 12 18

The event was accessitle fo a 17

The duration of the event was aligned with its

objectives

1 14

The level of mteraction between the event organzer
and the paricipants was appropriate

1 12

The materials (venue, props, stabonary, eic) provided I 2 11 _
@unng the event were appropriate

u Totally disagres Cizagres Neither agree nor disagree Agree wTotally agree

Please rate the following statements regarding your overall
opinion on the event

= - .
s 20

25 30
My expectations regarding the event were mat |2 18

The structure of the event was adeguate 7

The event has enhanced my awarsness reganding i:
softwars tesing

The event helped me understand befter the ENACTEST I 2
project and how | can benefit from using its rescurces
feel that my input will be of use fo the organzes | 14

| feal the project can be usefu for my career and | want
o continue 1o be informed sbout it esulls

was able to meet and interact with interesting pecple 17 —

1 12

u Totally disagres Cisagres Nether agree nor disagres Agree  mTotally agres

Appendix23 8 Some answers from thevaluationquestionnaire of the national
event in Italy
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EASE 2025 w1 : [y e p—
(2] LEARNER 2025

CallforPopers  Keynota  Provious Edions Important Gates @O sk WTC: 121y
»
Mon 10 2025
LEARNER 2025 3rd International Workshop on evaluation and in por
softwARe eNgineers’ Education and tHalnlng (LEARNER 20251 -
= o LEARNER s o bring
oganer ressarchars, scucatos, st sty oot
-7 11 vlrion ad s o dcabcn s ringof resar g s s s i e Sun 27 Apr 2025
words, the goal of LEARNER s 1o m-m ‘Gamees-raady Submission
= puirasbony o el 1o hucatoral et st

3 e 20 i 6 s e e Fri2 May 2025 o=

m
INCAISI 1ha U of 8y 1850L1CH o8 T8ETGHoRy 6. GAMcation, chatbots, n LLV) forecucations and g o

purpses of sehware angineers.

LEARNER 2025 is. g and salt and hard skils Fri20 Jun 2025
roqures for softwara engineers, as wel 'y Workshop Date.

g oo
e m——

Cotte Brak caerg

[T ——
LEARNER o Wokshop Room L H PISE Fasoarch natfes of Swocen
1 301 s et e

8 Foe? Evabuting ChatGRT' impact on Students' Computationsl Tirking

m Uty A s

e > Teaching Software Testing
Craimers Unversty of Rchnckogyand Wwith Gamification in Naples

Unvessty o Getrweou
S Poririe Tramontana, University of Naples Federico §

e cour
P
e
e Ectuand Paus Enou
B vty
L - _—

[ B

Appendix24 - LEARNER 202Btanbul, Turkey (16 June 2025)

International Workshop on Software Testing Educatian=(ARNER 20y organised in Istanbul, Turkey, with active
AFNGDN=E=FL G> L@= #, 1'2#12 , GFKGJLAMEH J=HJ=K=FL9LAN=

>

2=KLAF? OAL@ %9EA>A; 9LAGFA LG 9F 9M<A=F; ay.G> FP H9JLA;

ICSE 24

Appendix 5 - ICSE 2024, Lisbon, Portugal

International Conference on Software Engineering (ICSE 2024prganised by ENACTEST partners, with a focus on
software test automation and the role of generative Al. Contributions were made by UNINA, UP, and Rise.
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Appendix26: TAROT Doctoral Summer School, Naples, Italy (30 J#hduly 2025)
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ENACTEST

Learning capsules for HE and VET providers to prepare future
professionals for testing and improving software production

wowss  ENACTEST

Appendix Z 8 Homepage of the ENACTEST opsurcerepository
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GYPPPY

General Information about the Capsule

Name: GIPPFY
Identifier: ENACTEST_ID_L

Language: English

Category: Game

Keywardst importance of Testing, Test Case Design

Deseription:
GIPPPY i i o the early of testing for first-
GIPPPY st ste =
motivates their interest in problem sobving, intersctively introduces the syntas
ol Python, and explains the concept of Lesting and test cases s students
begin to learn how Lo prograr. The aim of GIPPPY is to make students aware
i o

Stutlent)

Context: Higher Education

Typical Age Range: Yourg bearners [16-20 years)
Difficulty Level: Beginner
Description of Learning Objectives:

Oracle)

2 of the L to Bloam's
Taxonomy

Understand: lmportance of testing snd main concepts of test cases.
Apply: Desing test cases by specilying the ientifier, a sequence of

actions, and an odacle.

Analyze The results of the sutomated sxecution of the test case
desigoed.

Evaluiate: Assess bearmning effectiveness of the concepts involued in
designing & test case.

/' Appendix B3 Example capsule page with metadata and categorisation

ENACTEST Project

et rag sl 13 oy Brgentiot B4 rel sore mel veaplng 4 et wed erprees soflwene ypstions e coune ok arrs Uem o
»a

v

e et

Arizes, e ks

What are ENACTEST Capsules?
Theme capusien

Lonresseed 10 GemNng merial VN eapteit p.niu Nearming evebsrmens;
St s s 54k, s rlas and

s Kol 2 b duscrimon of e Wk cipres ool

S e CApsle POy el o e
w2 00 B @
INOVA+ [@roR1o .ucm's

T e wbermaton, o (a
e

Intended End-User Role: Lesimes {Middle o high school student | Bacheloc

* Understand basic constiucts to design test cases (id, sequence of actions,

ENACTEST Project

v og et ey g Sl act v e reWd)r 1 vty ared ermer e Sobare sy cacrs The e sl ates bres 8

o

e project

Ty —hh e

What are ENACTEST Capsules?

&

180 e St Sencryrcn ol o (o e Aot

o iy Inksmaasion, v ot okt ot St Capeube FYDUBIEREY, ikl o 0
wvoie Mig s 2raie o et

INOVA+ [PORTO 2508

/' Appendix @38 Leafletsland 2 about the repository and some capsules included

(@
\K

ase musth: dentifier, a sequence of actions and e,
Supporting Materials CostzFree

€ License
o R o -
Educational
Interactivity Type: Interactive Classification

1. Purpose: Educational Material for Seftware Testing Course

2. Tazon Path:
= Discipline: Computer Science  Software Testing = Test case design
*  Educational Approach: Gamification AND Exgeriential Learning

Learning Sequence

L Studeits recsive & biief description of the importance of the critical thinking
nd testing of prograns in practice sad sre invited 1o use GIPPPY in oider to
nove & rabot scross & grid at sach level

2 Studeits access GIPPPY for the practice of specilic Python programming
concepts and best case design. Levels 12 and 13 are devoted to practice test
case design.

3 Studeits review o the robot's

whether the kvl was passed or not, snd il It was passed, whether the most
efficiet set of instructions was used, Moreover, the feedback provides the
results of the test cases sxecuted

A Studenits mprove the programs and test cases considering the fesdback
received.

Expected Consequences
LStudents will gain awareness of the importance of testing at the beginring
o the programming courses.

P
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Projeto ENACTEST - Capacitacao em testes de software e oportunidades de colaboragao com o s...

@ Ana Sofia Oliveira |© ‘ ) Reply ‘ € Reply Al ‘ = Forward HG|
(-]

To pmarques@inova-ria.pt; - pedro.roseiro@inova-ria.pt seg 04/08/2025 17:03
Cc @ Pedro Costa

Bos tard,

A participau, o longa dos tiltimos trés anos, no proj peu ENACTEST| i iliti Testing Capsules), co-f ido pelo programa Innovetion, com o objetivo d oensino
desraais i e o i d de sottware

O projeto partiu de um desafio claro: exi as & d i i quelas g isl exige dos trabalham {ouiréo trabalhar) em testes de software, QA & melhoria

de processos de desenvolvimento.
Com base em industria & numa revisé tica da literaturs, o ENACTEST desenvalveu
+ Um d is L do setor;

trabalhoM
+  Uma série de 17 cépsulas 8. {teaching ser integrad para preparar melhor os futuros
de eodigo, quizzes e procedimentos de design.

" podsrio ser relavants it

omo aformagéo interna 3
Para parcerias com instituigées de ensino, orisntadas . projets o ou for
Para reforgar o davossa &0 em iniciati de &0 de talento & inovagéo em T1

, deixamos P a do projeto, podrs so i cépsulas, = 8 secgdo "What's Next”, p: i i na indistria & o5 g la por explorar.

d ao futuras, do o agendaruma b &0 ou partilhar

Case consi er pertir inhar este email tidad que p ter i projeto, desdejdo P

Com os melhoras cumprimentos,
Ana Sofia Oliveira

ConsuLT

RESEARCH TECHNOLDGY UNT

A DR, AFONSC GORDE RO, 567
4450300 MATESINHES. PORTUSAL
728122837 130

INOVA+ @i oo

Graham Moran B3 Sent - Graham  Yesterday, 19:15
ENACTEST Training Materials
Bcc: Pedro Marques Details

Security: & Signed (Graham Moran)

Hi Pedro,
Hope you are well and having great summer. :-)
Just writing to inform you of the successful completion of the ENACTEST project, which has focused on improving software testing education.

As part of this initiative, the project team has developed a series of teaching capsules (learning materials) covering diverse testing topics. These
resources are now available in our repository https://enactest-project.eu/capsules-repository/.

Futhermore, we have conducted an analysis of industry needs in software testing, which you can review here (https://enactest-project.eu/whats-
next/). The project team believes this information can support both teaching and research efforts.

The project team hopes you find these materials valuable,

Best regards,

Graham Moran
Technical Director
+34 93 809 7234 665 553 307

nexoga.com

Appendix30- Collaboration with Industry

Evidence of outreach activities conducted by ENACTEST partners to promote the capsules repository and

explore potential collaborations with industry stakeholders. Includes screenshots of emails sent by INOVA+ to

INOVA RIA, a cluster of 80 SMEs, and by NI an industry partner, both presenting the capsules
repository and expressing interest in establishing potential partnerships.

S
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Appendix31- Training sessiosabout the Capsule 1 (GIPPPY) anddElta GUI Change
Detectionat the Universitat Politecnica de Valencia (UPV)
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ENACTEST — Recursos inovadores para ensino de testes de software e oportunidades de colabor...

. - ‘ © < Reply % Reply All —> Forward | ‘ G ‘ s
Ana Sofia Oliveira ( JU )
o To mail@isep.ipp.pt sex 01/08/2025 18:11
a

Boa tarde,
Ao longo dos dltimos trés anos, a INOVA+ integrou o conséreio do projeto europeu ENACTEST (Enhancing Assessment Capabilities through Testing Capsules), co-fi iado pelo Erasmus+ KA2- Alliances
for Innovation.
0O principal objetiva do projeto foi mitigar o desajuste entre as competéncias ensinadas e a5 exigidas pela industria no dominio do teste de software, tendo por base as perspetivas de trés stakeholders-chave: Estudan-
tes, Industria e Academia.
Os objetivos do ENACTEST incluiram:

+ Identificar as necessidades da indistria no que respeita a éncias técnicas e is em testes de software, com vista & sua 50 nos curricula acadé

+  Conceber e desenvolver materiais modulares (capsules) de curta duracéo, adaptados aos modelos cognitivos dos estudantes e as exigéncias reais do setor;

+  Avaliar os impactos destas capsulas no dos na éncia de i para a industri
Comoa resultado, foram desenvolvidas 17 teaching capsules inovadoras, dirigicas a instituigées de Ensine Superior (HE) e de Educacéo & Formagao Profissional (VET], com o objstivo de preparar futuros profissionais
em testes de software e melhoria de processos de desenvolvimento. Estes recursos incluem:

+  Codigos de exemplo & materiais instrucionais

+  Casos de teste, quizzes e procedimentos de design
Para garantir a sua relevancia, os contetidos foram construidos com base numa revisao sistematica da literatura e em focus groups com representantes da indastria.
Convidamos o ISEP a consultar a plataforma do projeto, onde poderéio aceder ao repositério das capsulas e, na seccéo “What's Next”, conhecer as idades identificadas na industria = os gaps ainda por
explorar,
Acreditamos que estes recurses poderdo ser de grande utilidade para a veossa instituicdo, tanto como apoie a atividade pedagdgica comoe base para colaboragdes futuras em contexto académico ou com o setor
produtivo.
Caso esta tematica néo se enqg i na vossa drea de atuagh desde ja se inhar esta i doa ou i teri
Permanecemos inteiramente disponiveis para esclarecer qualquer guestdo ou agendar uma breve apresentagéo.
Com os melhores cumprimentos,
Ana Sofia Oliveira
CONSULTANT
RESEARCH TECHNOLDGY UNIT v

Europa Grupocoremsa @ & Responder % Responderatodos 7 Reenviar & [
EG
Ceo: adm.epsz@usales; pi@usales; hernando@usales; yolanda@usales; laguado@usales; jeb@usales; moretti@usales; fzapatero@usales; jtio@usales; charfole@usales; mercedp@usal.es; Lun 2025-05-11 09:42

albero@usal.es; avivar@usales; bgonzalez@usales; cvasa@usales; carloshe@usales; dmovila@usales; eliseoanton@usal.es; etefon@usal.es; fa@usal.es

Buenos dias,
Nos complace compartir los resultados de ENACTEST (Enhancing Assessment Capabilities through Testing Capsules), un proyecto eurcpea cofinanciado por Erasmus+ KA2 — Alianzas para s Innovacidn.

Durante los Gitimos tres afios, hemos trabajade con socios internacionales para abordar Ia creciente brecha de habilidades en las prugbas de software mediante la creacion de 17 capsulas didécticas modulares disefiadas para
instituciones de educacién superior y formacion profesional.

Practicas y listas para usar:

- Ejemplos de codigo v casos de prueba

- Cuestionarios y herramientas de disefio

- Alineadas con las necesidades de la industria

Explore las cdpsulas y mucho mas:
https://enactest-project eufes/

Creemos que estos recursos gratuitos pueden enriquecer su plan de estudios o inspirar nuevas colaboraciones entre el munde académico y la industria.
No dude en ponerse en contacto Con nosotres si tiene alguna pregunta, o reenvie este mensaje a sus compafieros que puedan estar interesados.

Atentamente,

Departamento Internacional

GRUPO
coremsa Tel.: 952122 500

W, grupocoremsa.com C/Tomas Heredia, 12. 28001 - MALAGA

New Teaching Resources for Software Testing — ENACTEST
Project Results
© Beatriz Mariela Marin Campusano Hoy a las 16:08

Para O ISWB Prasetya

Dear Wishnu,

We are pleased to announce the successful completion of our ENACTEST project, which has
focused on improving software testing education.

As part of this initiative, we have developed a series of teaching capsules covering a range of
testing topics. These resources are now available in our repository https://enactest-

Moreover, we have conducted an analysis of industry needs in software testing, which you can
review https://enactest-project.ew/whats-next/. We believe this information can support

both teaching and research efforts.

‘We hope you find these materials valuable. Feel free to share this message with colleagues or
anyone who might be interested.

Best regards,

Bea

Appendix32- Outreach and Engagement

Examples of emails sent by INOVA+, CESUR, and UPV to HEIs, VET providers, and teachers, encouraging the
adoption of ENACTEST capsules in their courses

ENACTEST
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Universita Degli Stud

Un gioco a support
<=DDA9HHI=F

Dario Tintore di Napoli Federico Il problematiche relative a Bachelor's Thesis | 2022-2023
Test Smells
Riggah Haniyah, \la_esiglr_lin? (In;eractive)
Shuyang Xue an¢ KU Leuven uaisaton for +9 KL =JAK| 20222023
Supporting Adequate
6 A9 GDA Testing of Software
Esperimenti a supporto
Universita Deali Stud dell'analisi del modello
GIUSEPPE GAT™ ~. A Degit cognitivo di studenti 9; @=DGJ A 20222023
di Napoli Federico Il .
durante la progettaziong
di casi di tes
. . . Tecniche e strumenti pe
Cristina Carleo | Universita Degli Stud DAAFK=2F9E= 9; @=DGJ A 20222023
di Napoli Federico Il .
Software Testing
Leonid Kravetz, Deadlocks in conceptua
Viada KU Leuven modelling: the end of g g ) = 3 A K| 20232024
Mekhryukova and road or a learning
) AE 406 opportunity?

Caterina Maria

Universita Degli Stud

Implementazione di un
framework per la
gamification di un

9: @=DGJA

20232024

Accetto di Napoli Federico Il serious game rivolto
DA9OHHJI=F<AE
software testing
Mateus Silva |Universidade do Port Aserious game toeach g ) = 3 KK | 20232024
software testing
Pedro Diogo |, o cidade do Port Frameworkior Leamning gy - 3 A Kk | 20232024

Veludo Tavares

Mutation Testing
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Fernando Pastor

Universitat Politécnice
de Valencia

Improving the QA testing
process of desktop, wel
mobile, and XR
applications through
scriptless testing using
the TESTAR tool

Phd Thesis

2024- 2025

Federica Scotto d
Perta

Universita Degli Stud
di Napoli Federico Il

Evoluzione del Softwareg
Testing attraverso la
Gamification: un
sistemadidattico per
DAA<=FLA>A;
correzione dei Test
Smells

Bachelor's Thesis

2024- 2025

Stefano Marano

Universita Degli Stud
di Napoli Federico Il

uno strumento a
supporto
<=DDAAFK=?F
interattivo dei Test
Smells

Bachelor's Thesis

2024-2025

Xavier da Silva
Costa

Universidade do Port

Framework for teaching
Mutation Testing

+9KL=JAK

20242025

Loris Zannini

Universita Degli
Studi di Napoli
Federico Il

uUno strumento a
supporto
<=DDAAFK=2?2F
interattivo dei Test
Smells

Bachelor's Thesis

20232024

Niels Doorn

OU- The Netherlands
UPVv

Studying students'
sensemaking to improve
teaching and learning
strategies of software
testing

2025-2026

Felix Cammaerts

KU Leuven

Research on software
testing comprises the
development and testing
of the TesCaV and Mod|
Defenders capsules.

PhDthesis

Appendix33- List of academic theses developed

Evidence of academic work focused on the creation and evaluation of ENACTEST capsules. Between 2022 and 2025,
pRf 9; 9<=EA; L@=K=K O=J= <=N=DGH=< 9;JGKK >GMJ AFKLALMLAG
PhD thesis.
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Appendix35 3 Cooperation withTshwane University of Technology South Africa, 2022




Man vs robots : Who is the best tester?

Porfirlo Tramontana
Associate Professor of Computar Sclence at
University of Naples Federico Il

Emall: porﬂrio.tramoptana@unlna.It

Appendix36 - Cooperaton between UNINA and URValenciaSpain May 2022)
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Scientific Publication s Presentation

Marin, Beatriz, Vos, Tanja E. J., Paiva, Ana C. R., Fasolin
Anna Rita and Snoeck, Monique: ENACTES$European
Innovation Alliance for Testing Education.

https://ceur -ws.org/Vol-3144/RP-paper5.pdf

RCIS Workshops 2022

Cammaerts, F., Verbruggen, C., Snoeck, M. (2022).

Investigating The Effectiveness of ModdBased Testing on
Testing Skill Acquisition. In: Barn, B.S., Sandkuhl, K. (eds
The Practice of Enterprise Modeling. POEM 2022. Lecture
Notes in Business Information Processingvol 456. PoEM 2022
Springer, Cham.

https://doi.org/10.1007/978-3-031-21488-2_1

Antonio Lara, Beatriz Marin, Tanja Vo&lso de
gamificacion en cursos de programacion con GIPPRY
JIDINF 2023, ISBN: 9784-09-57848-1, pp. 5562. 2023.

https://jidinf.webs.upv.es/wp-
content/uploads/2024/05/Actas_JIDINE023

1.pdf#page=57

JIDINF 2023

Cammaerts, Felix and Snoeck, MoniqgueComparing

Different Visualizations for Feedback on Test Execution i
a ModelDriven Engineering Environment .
BPMDS/EMMSAD@CAISE 2023: 3826 CAISE 2023
https://link.springer.com/chapter/10.1007/978-031-

342417 22

Cammaerts, Felix and Snoeck, MoniqueAssessing the
value of incomplete deadlock verification in ModeiDriven
Engineering in Companion Proceedings of the 42nd
International Conference on Conceptual Modeling: ER
Forum, 7th SCME, Project Exhibitions, ER 2023Posters a
Demos, and Doctoral Consortium ccelocated with, 2023.

ER 2023

Cammaerts, Felix , Snoeck, Monique and Paiva, Ana C.
R.: Collecting cognitive strategies applied by students EASE 2023
during test case design EASE 2023: 45859.

https://doi.org/10.1145/3593434.3593954

Doorn, N., Vos, T. E., & I\{!arl'n, B. (202§bw§rds
2UI JIt qecUl RUDW gqel JUqt k W I
design. Data & Knowledge Engineering, 102199. -
https://www.sciencedirect.com/science/article/pii/SO
169023X23000599?via%3Dihub
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https://ceur-ws.org/Vol-3144/RP-paper5.pdf
https://doi.org/10.1007/978-3-031-21488-2_1
https://jidinf.webs.upv.es/wp-content/uploads/2024/05/Actas_JIDINF-2023-1.pdf#page=57
https://jidinf.webs.upv.es/wp-content/uploads/2024/05/Actas_JIDINF-2023-1.pdf#page=57
https://jidinf.webs.upv.es/wp-content/uploads/2024/05/Actas_JIDINF-2023-1.pdf#page=57
https://link.springer.com/chapter/10.1007/978-3-031-34241-7_22
https://link.springer.com/chapter/10.1007/978-3-031-34241-7_22
https://doi.org/10.1145/3593434.3593954
https://www.sciencedirect.com/science/article/pii/S0169023X23000599?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0169023X23000599?via%3Dihub

56

Doorn, Niels, Vos, Tanja E. J., Marin, Beatriz and
Barendsen, Erik Set the right example when teaching

programming: Test Informed Learning with Examples ICST 202
(TILE) ICST 2023: 26280.

https://ieeexplore.ieee.org/document/10132188

Doorn, Niels, Vos, Tanja E. J., Marin, Beatriz, Bockisch,

Christoph, Dick, Steffen and Barendsen, Erik: Domain RCIS 2023

TILEs: Test Informed Learning with Examples from the
Testing Domain. RCIS 2023: 501
508. https://doi.org/10.1007/978-3-031-33080-3 31

Marin, Beatriz, Vos,Tanja E. J., Snoeck, Monique, Paiva,
Ana C. R. and Fasolino, Anna Rit&NACTEST project
European Innovation Alliance for Testing Educatian
CAISE Research Projects Exhibition 2023: 91

96. https://ceur-ws.org/Vol3413/paperl3.pdf

CAISE Research Projects Exhibition 20:

Pastor Ricos, Fernando, Neeft, Rick, Marin, Beatriz, Vos,
Tanja E. J., Aho, Pekkalsing GUI Change Detection for
Delta Testing RCIS 2023: 50%17.
https://doi.org/10.1007/9783-031-330803_32

RCIS 2023

De Vivo, Domenico and Fasolino, Anna Rité&pirale at
the SBFT 2023 Tool Competiton Cyber-Physical
Systems Track SBFT 2023: 390
https://ieeexplore.ieee.org/document/10190397

SBFT 2023

Cammaerts, F., & Snoeck, M. (2023ModelDefenders: A
novel gamified mutation testing game for modeldriven
engineering InPoEM Companion.
https://ceur-ws.org/\Vot3645/tools4. pdf

PoEM

Cammaerts, Felix, SnoeckMonigque Assessing the
testing skills transfer of modelbased testing on testing
skill acquisition. Softw Syst Model (2024).
https://doi.org/10.1007/s102723011411

Cammaerts, Felix, Tramontana, Porfirio, Paiva, Ana C. R.
Flores, Nuno, PastorRicés, Fernando and Snoeck,
Monique.2024.E + G YI RUNDWY gqaT WUqt &
testing courses. In Proceedings of the 28th International
Conference on Evaluation and Assessment in Software
EngineeringblE. EE WK ZMNb OW + + YHRC q
Machinery, New York, NY, USA, 57579.

https://doi.org/10.1145/3661167.366127
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https://ieeexplore.ieee.org/document/10132188
https://doi.org/10.1007/978-3-031-33080-3_31
https://ceur-ws.org/Vol-3413/paper13.pdf
https://doi.org/10.1007/978-3-031-33080-3_32
https://ieeexplore.ieee.org/document/10190397
https://ceur-ws.org/Vol-3645/tools4.pdf
https://doi.org/10.1007/s10270-023-01141-1
https://doi.org/10.1145/3661167.366127
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De Luca, Marco, Di Meglio, Sergio, Fasolino, Anna Rita,
Starace, Luigi Libero Lucio and Tramontana, Porfirio.
2024. Automatic Assessment of Architectural Anti
patterns and Code Smells in Student Software Projects.
In Proceedings of the 28th International Conference on
Evaluation and Assessment in Software Engineering

bE EEWK =MNbtoW t+ 1 YHREqRYUWNY
York, NY, USA, 5669.
https://doi.org/10.1145/3661167.3661290
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Doorn, Niels, Vos, Tanja E. J. Vos and Marin, Beatfizom
Rationalism to Empiricism in Education of Software
Testing using Gamification INTED 2024: 358@595.
IATED 10.21125/inted.2024.0953

INTED 2024

Pastor-Ricos, Fernando, Doorn, Niels , Marin, Beatriz,
Vos, TanjaBridging the gap between industry and
academia and raising awareness of software testing bias
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Patricia Alvarez 11:01

Re: ENACTEST Training Materials
To: Graham Moran

Hi Graham,

That's great, thanks for sending on the link. We are currently redesigning the corporate web, so as soon as it's done I'll get the materials added
as part of the free training resources section.

Kind regards,

Patricia Alvarez Sanchez +34 9380972 34
e Training & Development Specialist patricia.alvarez@nexoga.com
NEXO QA Training nexoqa.com
~— %
See More from Graham Moran
Graham Moran Yesterday, 19:08

ENACTEST Training Materials
To: patricia.alvarez@nexoqa.com
Security: @ Signed (Graham Moran)

Hi Patricia,
Here are the training materials developed by the ENACTEST project. As discussed, please add them to one of our training courses or training
resources from the NEXO QA website as part of our Training catalogue. Remember to state that they are free materials and can be used for
teaching various topics on software testing.
Kind regards,

Graham Moran

Technical Director

+34 93 809 72 34.. 665 553 307

nexoga.com

Appendix38 - Internal correspondence at NEXO QA Regarding ENACTEST Training
Materials

o

ENACTEST



Friday, July 11, 2025 at 17:22:16 Central European Summer Time

Asunto: Contacto desde Uruguay por proyecto EMACTEST

Fecha: lunes, 31 de marzo da 2025, 9:12:04 (hora de verano de Europa central)
Dz Laura Gonzalez

A: Beatriz Mariela Marin Campusanao, TanjaVos

Estimadas Beatriz y Tanja,

Mi nombre es Laura Gonzdlez, soy profesora (Associate Professor) del

Instituto de Computacidn (https./www fing eduuy/inco/) de la Facultad
de Ingenieria - Universidad de la Repiblica (Uruguay).

Les escribo porgue el afio pasado supe del proyvecto ENACTEST, del cual
entiendo ustedes son integrantes, y me parecid muy inleresante para
buscar alternativas de colaboracidn con algunas inicialivas que estamos
llevando adelante en nuestra facultad.

Concretamente, la facultad tiene una fundacién denominada Centro de
Ensayos de Software (CES) (hitps://www ces comuy/quienes-somos/), que
desde hace 21 afios se Cbpcuﬂllza en testing de Software. En particular,

va desde hace varios afios se vienen dictando distintas carreras en esta
drea: hilps:./www.ces com.uy/capacitacion/carrera-de-testing/ . Yo formo
parte del directorio del CES (en representacidn de los docentes)

En los préximos meses, algunos integrantes del CES van a estar viajando
a Europa para participar de eventos, por lo que me parecid una buena
oportunidad para coordinar una reunién presencial con ustedes u otros
integrantes del proyecto, de forma de explorar alternativas de
colaboracidn. Podemos también realizar reuniones remotas si asi lo
prefieren.

Quedamos a las drdenes entonces para coordinar estas reuniones, si
entienden que les puede resultar de interés,

saludos y muchas gracias por su liempo,
Laura
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Appendix39: Initial Contact from Uruguay Regarding ENACTEST Collaboration

@ Your proposal was submitted on: 05 March 2025 12:47:17 (Brussels Local Time)

Your proposal is part of call ERASMUS-EDU-2025-PI-ALL-INNO. The call deadline is 06 March 2025 17:00:00 (Brussels

Local Time).

Your proposal ID is 101245574. This number is important and will be used as future reference during the evaluation

process.

Appendix40: Proposalsubmission- GAINSEED Project
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