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Introduction

This milestone reports on the progress made in validating at least ten teaching capsules developed
to enhance software testing education. Throughout the project, we exceeded the KPI of designing
and developing at least 10 capsules, resulting in the design and development of 17. All capsules
were initially piloted within the research teams responsible for designing and developing each of
the 17 capsules.

As part of WP5, a validation framework has been designed to gather reliable evidence on the
effectiveness and responsiveness of the capsules developed within the ENACTEST project. While the
work in WP5 is still ongoing, this milestone captures the current status of the capsule validation
process.

The validation framework comprises two main phases. The first phase focuses on validating the
capsules through experimentation with students, identifying areas for improvement in both the
final implementation of each capsule and the overall validation framework. The second phase aims
to validate the improved versions of the capsules. More details of the validation framework can be
found on Deliverable 5.2.

Table 1 summarizes the status of the validation performed to the ENACTETS capsules. In detail,
Table 1 shows the ID and name of the capsule; the software testing topic; the type of the capsule
(either game, tool or teaching material), the subjects involved in the validation performed, the
evaluation metrics used during capsules’ use; the configurations applied to the questionnaires by
each capsule (questionnaires’ instantiation) and, finally, the type of assessment of LTEM tiers 4-6.
Regarding questionnaires’ instantiation, we indicate the additional knowledge each capsule needs
to assess in the pre-questionnaire (PreQ), the sections used from the post-questionnaire (PostQ)
and the Teachers’ questionnaire (TeachQ) configuration, such as opportunity for additional
comments.

The first validation phase has been completed for all 17 capsules developed by the ENACTEST
partners. The second validation phase has already been fully implemented for 12 capsules, as
shownin Table 1.
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Subjects (target and
D Name Topic Type ubJ (targ Evaluation metrics Q i ires' Instanti Assessment instruments
number)
) BSC: 44 PreQ: Programming kno.wledge Survey
1 GIPPY Testcase design| game Game levels completed PostQ: All except section 10 .
Teachers: 1 Finalexam
TeachersQ: All
Testing analogue MSc + BSc: 29 . PreQ: No additional questions . .
3 GADGETS N Progress in the game PostQ: 1-6,9, 11 Discussion
techniques game Teachers: 1
TeachersQ: All
) ) MSc; 43 Mutation score PreQ: Testing and Java vknowledge )
4 FRAFOL Mutation testing| Tool PostQ: All questions Finalexam
Teachers: 1 Code coverage .
TeachersQ: All questions
BSc: 37 . .
White box MSc: 8 # succeeded challenges PreQ: Testing and JavaScript knowledge
5 GAMFLEW . Game ) Successful attempts PostQ: All questions Finalexam
testing PhD: 2 . .
Failed attempts TeachersQ: All questions
Teachers: 1
MSc: 60 PreQ: Test smells, Java and Junit Knowledge
6 TsGame Test smells Tool Teachérs’ 1 #fixed test smells PostQ: All questions Quizz
: TeachersQ: All questions
PreQ: , N Junit Ki {(
7 |TestingRobotChallenge Unit testin; Game MSc: 57 Coverage req Code COF"ljsrfé‘eAJlfvze:iinzm nowedee Exercise
g 8 g Teachers: 1 #Challenges won by students SAla .
TeachersQ: All questions
PreQ: personnal characteristics
Model Based MSc: 16 Model coverage )
8 TesCaV . Tool ) PostQ: All questions Post test
testing Teachers: 2 Model evaluation score .
TeachersQ: All questions
PreQ: Model coverage
Model Based MSc: 14
9 ModelDefenders . . Game Mutation score PostQ: All questions Post test
Mutation Testing Teachers: 1 .
TeachersQ: All questions
) PreQ: No additional questions
Automated state-based| State Based |Teaching MSc+BSc: 17 . eQ : .I natquesti
10 . . . Mutation score PostQ: Section 1,2 and 8 Post test
testing Testing materials Teachers: 3
TeachersQ: All
o Teaching MSc: 19 . PreQ: No addltlor]alquesuons )
11 Testing with BDD BDD N Exercises' assessment PostQ: Section1to 8 Post exercises
materials Teachers: 3
TeachersQ: All
Teaching Students: 53 . PreQ: HTM!‘ andJs N
13 TDD TDD . Exercises' assessment PostQ: Section 1to 6 Finalexam
materials Teachers: 10
TeachersQ: All
PreQ: Agil
) ’ . . Teaching Students: 53 . reQ ,gl e )
14 Agile testing Agile Testing ) Exercises' assessment PostQ: Section 1t0 6 Finalexam
materials Teachers: 10
TeachersQ: All

The remaining 5 capsules (2-INCITE; 12-Cyber Security Testing; 15-Accessibility testing; 16-Test
Design Techniques; and 17-Delta GUI Change Detection) have already performed the 2" validation
phase and did not have the opportunity to write the results in the Validation Report or are still
performing the validation during June.

Throughout the project, we have gathered evidence on the validation of the capsules developed by
the ENACTEST partners. The main objective of WP5 was to provide evidence of improvements in
learning performance related to software testing.

We defined a validation framework with configurable elements that allow it to be adapted to
different types of capsules. This document presents the implementation of the validation
framework on 12 capsules of various types, including games, tools, and written materials. It also
details the main configurations applied to each capsule, such as different assessment instruments
and variations in the questionnaires used with students and teachers. The application of the
validation framework to 12 diverse capsules demonstrates its adaptability to a wide range of
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educational resources and provide empirical evidence of the improvements on teaching/learning
testing using the capsules.

At this stage, all 17 capsules have been piloted by the research teams, and each capsule has
undergone at least one validation experiment following the framework. This demonstrates that
validation activities of capsules are progressing as planned. Moreover, three focus groups — with
teachers, students, and practitioners — still need to be conducted at the end of the ENACTEST
project to assess its overall impact. Final empirical results will be detailed in the last deliverable of

WP5: D.5.3: Experimental Evaluation report #2.
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