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e PhD student on Software Testing in CS
education at Open Universiteit

o Team leader / Lecturer at NHL Stenden
University of Applied Sciences

e Interested in software testing,
education, and games
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The Problems with Software Testing in CS Education

Students often follow a rationalist testing paradigm [Doorn et al., 2021]
This limits exploration and context awareness

Exploratory testing based on empiricism is generally under-represented
Students are not motivated to test their software
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Our Position

Use serious games to support
sensemaking in testing

Integrate software testing tours and
Socratic questioning

Foster reflective, inquiry-based
learning
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Socratc questioning (Paul and Elder, 2019) is a
pedagogical method that fosters criteal thinking,
fective inguiry, and problem solving by challong-
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Key Concepts

Sensemaking: constructing meaning through reflection [0Odden and Russ, 2019]
Socratic Questioning: challenges assumptions [Paul and Elder, 2019]
Software Testing Tours: structured exploratory strategies [Bolton, 2009]
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The Sensemaking Cycle

1. Existing knowledge
about SUT

Observation

Experimentation

2. Hypothesis / ideas /

questions

Abduction

3. Empirical data

4. Insights and findings

Reflection in action
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Types of Socratic Questions

Type

Purpose

Example Questions

Clarification

Probe Assump-
tions

Probe Reasons &
Evidence
Viewpoints &
Perspectives
Implications &
Consequences
Question the
Question

Understand
and context
Reveal underlying be-
liefs

Evaluate reasoning and
support

Explore different angles

meaning

Examine out-
comes
Reflect on the question

itself

logical

“Can you elaborate on that?”
“What do you mean by...?”

“What are you assuming?”

“Why do you think that?”

“What evidence supports this?”
“Is this always the case?”

“What is an alternative?”

“How might others see it?”

“What are the consequences?”
“What would happen if...?”

“Why is this question important?”
“What does this ask us to consider?”
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Software Testing Tours

Feature Tour: Focus on specific features

Data Tour: Explore data handling and storage
Back Alley Tour: Investigate less obvious paths
Collector Tour: Gather and analyze outputs
Saboteur Tour: Test system resilience to changes
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Testing Tours + Socratic Questions

Examples:
Feature Tour: What is the primary
purpose of this feature?
Data Tour: What data is the system
expected to handle?
Back Alley Tour: What pathways might
be overlooked? g | {
Collector Tour: Is the GUI output > d/{lf

consistent througout the app? TESTING SOCRATIC
TOURS QUESTIONING

o1 /"What does
this button do?

Saboteur tour: What are the
implications of changes to
authorisations?
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Game Overview

Cooperative and competitive elements
Assigned tours guide player actions
Scoring system for feedback and
motivation

Risk of failure encourages thorough
testing
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Gameplay Scenario

System Under Test: can be a relevant project in the context of education, an open
source project, or an example project

2-5 Players: Feature, Data, Back Alley Tours

Socratic questioning lead to hypotheses and observations
Players score points for each hypothesis and observations
Players can lose points for incorrect assumptions
Reflection follows collaborative analysis of the results
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Embedding in Education

Can be used in tutorials, workshops, group work
Can be developed in digital, physical, or hybrid versions
Supports formative, diagnostic, and self-assessment [Black and Wiliam, 1998]
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Evaluation and Future Work

Use SUS and GAMEX for lecturer
feedback [Brooke, 1996, |sselsteijn et al., 2013]

Measure autotelic
experiences [Sillaots and Jesmin, 2016]

Plan real-world evaluations in courses

Flow
Autotelic experience

Self-Ce

Losing

Time |

Merging
Action-Awareness

Immersion

_Concsmration

Unambiguous
Feedback

Skill-challenge
Balance
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Conclusion

Game-based learning aligns with empiricism
Testing tours + Socratic questioning = deeper learning
BugOutbreak is a game for teaching exploratory testing with more engagement
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Ask Me Anything

Discussion Starters:

How does this scale for large classrooms?

Could it work in non-CS disciplines?

What platform would be ideal for the digital version?

How does this change the student mindset toward testing?
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