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Glossary

Abbreviation

Description

HED Higher Education for Development
VET Vocational Education and Training
WP Work Package




Executive summary

WP4 in ENACTEST deals with developing teaching capsules for testing that consider the industry
needs and students' needs to facilitate teaching testing and improve students' learning
performance.

The design of the 17 capsules proposed in the ENACTEST project has been presented in deliverable
D4.2, while their prototype implementation has been described in Milestone 5 (Capsule
Development).

In this document we present a description of the third deliverable of WP4, deliverable D4.3 , which
consists of a demo of all the developed capsules. This demo is provided through a common
repository that has been published online at .Such
repository provides all the final implementations of the capsules and their supporting materials.

This document will provide a description and a guide to the navigation of this repository.


https://enactest-project.eu/capsules-repository/

1. Introduction

Work Package 4 (WP4) in ENACTEST deals with developing teaching materials for testing that
consider industry and students’ needs. Teaching materials aim to facilitate teaching testing and
improve students' learning performance. The teaching materials have to be structured in bite-sized
capsules corresponding to small, self-contained testing assignments, which can be easily integrated
into academic courses. The assignments have to be provided together with podcasts, videos, lab
descriptions, readers, exercises, games, etc., in order to ease their integration in a variety of
educational processes.

Deliverable 4.3 is the third deliverable of this work package. Differently from the other deliverables
of this project, it does not consist of a document but it is a collection of the teaching capsules and
of the materials developed in the context of the project.

The design of these teaching capsules was previously presented in Deliverable D4.2 and was defined
on the basis of the needs emerged from the activities conducted in WP2, WP3, and T4.1. A
preliminary implementation of the capsules was also presented in Milestone M5. In the ENACTEST
project, we had to implement at least ten (10) capsules for teaching testing. The consortium
partners proposed and implemented 17 capsules of different nature (games, exercises and teaching
materials).

The capsules have been made available by means of an on-line capsule repository accessible at

This document introduces the reader to the use of the repository by describing its structure and
content. In particular, Section 2 describes the structure of the capsule repository and provides an
example of the pages dedicated to a single capsule, while Section 3 summarizes the list of
implemented capsules and the available materials.


https://enactest-project.eu/capsules-repository/

2. Definition of the Capsule Repository

The teaching capsules realized in this project are of different typologies, including executable
programs, web-based applications, a card game and some teaching capsules consisting of teaching
materials for educators and exercises.

More in general, each teaching capsule includes a set of supporting materials that have been made
available to everyone, by means of a section of the website of the project

For organizing all the available materials we have designed a specific part of the website which
structure will be defined in the next subsections.

The capsules repository consists of a collection of static web pages available in the subsection
of the project website.

It consists of a main page providing an overview of all the available capsules and of their main
characteristics and a web page for each capsule.

The choice of a static website provided of an accessible template was taken for different reasons.
First of all, it implements a structure that can be easily navigated with each type of browser and
device. In addition, accessibility and usability principles were taken into account.

On the other hand, the different nature of the capsules, including both online games that have
specific needs in term of environments where they have to be deployed, and analog games that
have to be played off-line (in one case by means of printed materials) suggested to avoid the
deployment of the executable capsulesin the context of a unique platform. For some capsules, links
to platforms where they have been deployed are available in the capsules descriptions, whereas in
all the other cases complete instructions for their deployment are provided.

The main page of the capsule repository reports a table whose cells describe the single
implemented capsules. A partial view of the repository is shown in Figure 1.

For each capsule, summary information are reported including the name of the capsule, an image
related to the capsule itself and some tags that can help the users in finding the most interesting
capsules for him. The tags provided information for five characteristics of each capsule:

- Category (e.g. Game, Teaching Material, Learning Environment);

- Topic (e.g. Test Case Design, Exploratory Testing, Mutation Testing, White Box Testing, Test
Smells, and so on);

- Level of expected users (e.g. middle school, high school, bachelor, master);


https://enactest-project.eu/
https://enactest-project.eu/
https://enactest-project.eu/capsules-repository/

- Pre-requirements of the user for the comprehension of the capsule (i.e. technological
knowledge - e.g. Java, Javascript, Python, JUnit, UML or methodological knowledge - e.g.
basic testing concepts, basic computational thinking);

- Level of difficulty of the capsule (e.g. beginner, intermediate, advanced). The level of
difficulty reflects both the level of the students and of their previous knowledge and the
effort needed to understand and use the capsule.

Finally, for each capsule there is a button ‘Go to capsule’ directed to the webpage dedicated to it.

m}m Home News & Events Resources v  Capsules repository What's next  Privacy Policy =&+
A\\Z
W2
This page contains a list of seventeen teaching materials developed in the
ENACTEST project that are usable for Software Testing education, hereafter
called capsules. There are three different categories of capsules, e.g. Game,

Learning Environment, and Teaching Material.

-
Ca p s u les R e pos 'to ry The difficulty level of using these capsules are Begineer{e.g., Does not require prior

knowledge about software testing), /ntermediate (e.g, Requires knowledge of some
testing-related concepts), Advanced (e.g., Requires knowledge and skills in specific
testing-related topics). Additional information about each capsule is available in the
associated web page.
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Capsule 1. GIPPPY Capsule 2. INCITE Capsule 3. GADGETS

Category: Game Category: Teaching Material Category: Game

Topic: Test Case Design Topic: Exploratory testing Topic: Exploratory Testing

Users: Middle or Higher School Students; Users: Bachelor or Master Degree Students Users: Bachelor or Master Degree Students
Bachelor Degree Students Prerequisites: Basic Testing Concepts Prerequisites: Basic computational thinking
Prerequisites: Basic computational thinking Difficulty: Beginner Difficulty: Beginner

Difficulty: Beginner
Go to capsule Go to capsule Go to capsule

FIGURE 1. THE MAIN PAGE OF THE CAPSULE REPOSITORY

All the web pages dedicated to the capsules have a similar structure, in order to improve the
usability of the repository. Each page shows the name of the capsule, and presents four different
frames.

The repository page corresponding to Capsule #1 (GIPPPY) is shown in Figure 2.
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CAPSULE 1

GYPPPY

General Information about the Capsule

Name: GIPFPY

Identifier: ENACTEST_ID_1
Language: English
Category: Game

Keywords: Importance of Testing, Test Case Design

Explore

Description:

GIPPPY is a gamified online game for the early introduction of testing for first-
time programmers. GIPPPY facilitates the first steps in programming,
motivates their interest in problem solving, interactively introduces the syntax
of Python, and explains the concept of testing and test cases as students
begin to learn how to program. The aim of GIPPPY is to make students aware
of the importance of testing when programming and to understand that a test
case must have an identifier, a sequence of actions and an oracle.

Supporting Materials

Poster Instructions For Teachers GitHub

Cost: Free
Copyright and Other Restrictions: 3-clause BSD License

Description: Licensed for educational and research purposes.

Educational

Interactivity Type: Interactive
Learning Resource Type: Game
Interactivity Level: High

- The name of the capsule
- Aunique identifier of the capsule

Classification

1. Purpose: Educational Material for Software Testing Course

FIGURE 2. A VIEW OF THE PAGE DEDICATED TO CAPSULE #1 (GIPPPY)

In the first frame, the following General Information about the Capsule is reported:

- The language of the capsule (all the capsules have English as the main language, but in
many cases some of the other languages of the partners are also supported)

- The category of the capsule

- Aset of Keywords representative of the capsules
- Ashort description of the purpose of the capsule.

This frame also offers an Explore button that links either to an external resource where the capsule
is deployed, or to a further repository including the downloadable source code, supporting material
and instructions for the deployment of the capsule.



The second frame of the capsules web pages is devoted to the Supporting Materials and includes a
set of button linking to the available materials.

The materials made available for each capsule may include:

A Poster briefly describing the capsule and their use. This poster should summarize the
potentiality of the capsule for the potential users.

A set of instructions, possibly for different categories of users, including teacher, students
or other generic users.

Avideo demonstrating the practical use of the capsule.

The link to the Github repository including all the other supporting materials. These
materials could be quite different depending on the nature of the capsule. For the capsules
implementing interactive applications, the source code is provided, with sufficient
instructions for their building and deploy. For the capsules including teaching materials,
they are well organized distinguishing, for example, slides for the teachers, exercises and
their solutions. For capsules related to interactive analogic activities (e.g. interviews or card
games), the materials to be printed are provided in the repository together with operative
instructions.

Some other information isprovided in the third frame, including:

Cost of the capsule (they are all free of use).
Copyright type and description. The capsules are generally distributed freely, in particular
for educational and research purposes.

Finally, for each capsule a set of metadata was provided, that can be used to identify in details the
capsule characteristics and to facilitate their retrieval and classification.

Metadata are described in better detail in the next subsection.

Metadata summarized all the characteristics of each capsule. They have been implemented
according to the IEEE LOM-based ARIADNE template.

The list of metadata considered is reported in Table 1.

TABLE 1. METADATA NEEDED FOR EACH CAPSULE

Metadata Name Metadata Description
Name the Capsule Name of the Capsule
ID ID- ENACTEST: numeric ID




URL

URL of the Web Page in the ENACTEST Web Site that provides the
capsule

Short Description

Short Description of the Capsule

Type of the Capsule

Description of the type of capsule

Way the capsule is
distributed

How will be the capsule distributed?

Testing Topic

The testing topics addressed by the capsule classified in terms of:
e Testing Level
e Testing Type
e Dynamic Testing Technique

e Testing Practice

According to the ENACTEST Testing Taxonomy reported in Deliverable
D4.1- Analysis of current practices and status of course design and
resources used for software testing education, which refers to
ISO/IEC/IEEE 29119-1:2022- “Software and systems engineering --
Software testing” standard

Learning objectives

Description of the learning objectives the capsule wants to achieve
according to a proposed Template.

Classification of the
Learning Objectives
according to the
Bloom Taxonomy

Classification of the learning objective according to the six levels of the
Bloom taxonomy, together with a description of the classified level.

Subjects

Category of subjects the capsule is devoted to

Prerequisites

List of Topics the students must already know before using the
Capsule

Supporting Materials

Description of the Supporting Materials of the Capsule (see Task T4.3)

The supporting materials are needed to support the seamless and easy
integration of the teaching materials (capsule).

Learning Sequence

Description of the learning steps we foresee the students will have to
implement using the capsule

Expected
Consequences

What capabilities/do we expect the students will get after using the
capsule




Methodologies for | How will we evaluate the students' performance using the capsule?
Performance
Assessment

For example, the metadata corresponding to the first capsule (GIPPPY) are reported in Table 2

TABLE 2. METADATA FOR THE CAPSULE #1 (GIPPPY)

1.

Metadata Name
GIPPPY Metadata

General Information about the Capsule

Name: GIPPPY

Identifier: ENACTEST_ID_1

Language: English

Description:

GIPPPY is a gamified online game for the early introduction of testing for first-time
programmers. GIPPPY facilitates the first steps in programming, motivates their interest
in problem solving, interactively introduces the syntax of Python, and explains the
concept of testing and test cases as students begin to learn how to program. The aim of
GIPPPY is to make students aware of the importance of testing when programming and
to understand that a test case must have an identifier, a sequence of actions and an
oracle.

Category: Game

Keywords: Importance of Testing, test case design

URL: https://robot.testar.org

Life Cycle

Version: 1.0

Status: Final

Date: [31 - January - 2025]
Contributors:

Role: Author

Entity: Antonio Lara
Role: Author

Entity: Tanja Vos
Role: Author

Entity: Beatriz Marin

Meta-Metadata
Metadata Schema: |IEEE LOM-based ARIADNE
Language: English

Technical
Format: Software




10.

11.

Location:

Web-based online Platform: Github

Other system (via ENACTEST Capsule repository)

Requirement: Platform: Web browser-based (no installation needed)

Educational

Interactivity Type: Interactive

Learning Resource Type: Game

Interactivity Level: High

Intended End-User Role: Learner (Middle or high school student | Bachelor student)
Context: Higher Education

Typical Age Range: Young learners (16-20 years)

Difficulty Level: Begineer

Description of Learning Objectives:

Understand basic constructs to design test cases (id, sequence of actions, Oracle)
Classification of the Learning Objectives According to Bloom’s Taxonomy
Understand: Importance of testing and main concepts of test cases.

Apply: Desing test cases by specifying the identifier, a sequence of actions, and an oracle.
Analyze: The results of the automated execution of the test case designed.

Evaluate: Assess learning effectiveness of the concepts involved in designing a test case.
Prerequisites:

Basic computational thinking

Rights

Cost: Open-source

Copyright and Other Restrictions: 3-clause BSD License
Description: Licensed for educational and research purposes.

Relation
References: Programming course in a Bachelor program

Annotation

Description: This material serves as an interactive web-based environment where
students need to solve the following problem: how to make the robot reach the final of
the grid. To do that they need to analyse a possible solution, identify a set of steps that
must be followed by the robot to reach the final, automate the solution by writing a
program that allows the robot to move in the grid, and design the test cases that allow to
check the programs. This way, by playing GIPPPY we pursue students to develop and
practice computational thinking and test case design.

Classification

Purpose: Educational Material for Software Testing Course

Taxon Path:

Discipline: Computer Science > Software Testing > Test case design
Educational Approach: Gamification AND Experiential Learning

Supporting Materials
PDF instructions for professor with quiz.
Poster that summarizes the GIPPPY capsule.



https://github.com/GIPPPY/GIPPPY

12.

13.

14.

Learning Sequence

Students receive a brief description of the importance of the critical thinking and testing
of programs in practice and are invited to use GIPPPY in order to move a robot across a
grid at each level.

Students access GIPPPY for the practice of specific Python programming concepts and
test case design. Levels 12 and 13 are devoted to practice test case design.

Students review the feedback on the robot's journey, which specifies whether the level
was passed or not, and if it was passed, whether the most efficient set of instructions was
used. Moreover, the feedback provides the results of the test cases executed.

Students improve the programs and test cases considering the feedback received.

Expected Consequences

Students will gain awareness of the importance of testing at the beginning of the
programming courses.

Students will recognize the main concepts involved in the test case design.

Methodologies for Performance Assessment

Quantitative Metrics:

Level 12 and Level 13 completed.

Quiz to evaluate the awareness of testing and the learning effectiveness of the concepts
involved in designing a test case.

Qualitative Assessment:

Student survey to measure perceptions and learning experiences.




The Repository Web page contains a list of seventeen teaching materials developed in the
ENACTEST project that are usable for Software Testing education, hereafter called capsules. 17
different capsules were included in the repository. Table 3 listed the names of the capsules in the

repository, together with the project partner who proposed it.

TABLE 3. NAMES OF THE CAPSULES AND INVOLVED PARTNERS

Id Name of the Capsule Involved partners
(externals marked with *)

1 GIPPPY UPV

2 INCITE UPV

3 GADGETS UPV,
NHL Stenden*

4 FRAFOL UP, UNINA

5 GAMFLEW upP

6 TSGame UNINA

7 Testing Robot Challenge UNINA

8 TesCaV KU Leuven

9 Model Defenders KU Leuven

10 | Automated State-based Testing RISE, Malardalen University*

11 BDD Test Automation NEXOQA

12 Cybersecurity Testing NEXOQA

13 Test Driven Development CESUR

14 | Agile & Testing CESUR

15 | Accessibility Testing and WCAG CTG

16 | Test Design Techniques CTG

17 | Delta GUI Change Detection UPv

The capsules can be classified in terms of their nature, as shown in Table 4.




TABLE 4. DIFFERENT TYPOLOGIES OF CAPSULES

Capsules which exploit gamification 1,3,5,6,7,9

Capsules providing learning environments 4,8, 17

Capsules consisting in teaching materials (Slides, Examples, 2,10,11,12,13,14, 15,16
Exercises, Projects)

The capsules can be also classified on the basis of the level of difficulty, intended also as the level
of knowledge of the users that want to use the capsule. Three different levels of knowledge have
been individuated, namely Beginner, Intermediate and Advanced. It is also generally assumed that
Beginner level could include also Middle of High school students, while Intermediate level is
thought for Bachelor degree students of computer science or engineering, and advanced level for
Master degree students of computer science or engineering.

The classification of the capsules with respect to the level of difficulty is reported in Table 5.

TABLE 5. LEVELS OF DIFFICULTY OF THE CAPSULES

Beginner (Does not require any prior knowledge about software 1,2,3
testing)

Intermediate (Requires knowledge of some testing-related concepts) |5,7,8,9,10, 11,12, 13,
14,15, 16

IAdvanced (Requires knowledge and skills in specific testing-related 4,6, 17
topics)




5. Conclusions

In this report, we presented the capsule repository corresponding to the final results of the activities
of the WP4. It includes all the materials needed to use the 17 teaching capsules implemented in the
ENACTEST project. This report has to be considered just a part of the Deliverable 4.3, while the other
part consists of the capsules made available in the capsules repository made available at


https://enactest-project.eu/capsules-repository/
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