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A Representative Case

What code to test? 
And How?

Scenarios? Syntax?...Kai
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A Representative Case

Kai
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A Representative Case

When can I stop testing?

Is the program tested enough?

Kai
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A Representative Case

Kai
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A Representative Case

How to interpret 
the report?

“I could not see which branches it 
thought I was missing. It was neither 
obvious, nor easy, to automate unit 
test execution.”

Kai
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Ø Identifying what code to test and how to test it

Ø Creating tests that are semantically and syntactically correct

Ø Evaluating test code quality 

Ø completeness & effectiveness (e.g., “when to stop testing”)

Students Need Support in…



ü Static
ü Lightweight
ü Transferable

Testing Checklists
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Contains 
ü Tutorial information
ü Testing strategies

Tutorial Info & Syntax

Equivalence Class Partitioning
Boundary Value Analysis

Test Class Components

Testing Checklists
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Addresses 
ü Common mistakes
ü Common test smells 

Bad Naming

Assertion Roulette

Poor Requirement Coverage

Syntax Errors

No Assertions

Testing Happy Path Only

Misinterpretation of Failing Tests

Testing Checklists
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[Aniche et al. SIGCSE ‘19]
[Bijlsma et al. ICSE-SEET ‘21]

[Edwards et al. ICSE Companion ‘14]



Methodology

15 students
11 undergrads + 4 grads

17 students
12 undergrads + 5 grads

Coverage Tool

Testing Checklists

32 students
23 undergrads + 9 grads
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avg_yrJava avg_yrUT

Undergrads 3.5 3.0

Grads 0.1 0.4

avg_yrJava avg_yrUT

Undergrads 3.8 2.7

Grads 1.4 1.4



Methodology

Perception Post

2-hour lab session

15 students
11 undergrads + 4 grads

17 students
12 undergrads + 5 grads

Coverage Tool

Testing Checklists

32 students
23 undergrads + 9 grads

Test

Im
plementatio

n
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Measurements of Test Code Quality

Ø Completeness
Ø Requirements coverage
Ø Instruction coverage
Ø Branch coverage

Ø Effectiveness
Ø Mutation coverage
Ø The number of identified seeded bugs

Ø Maintainability
Ø The number of smelly tests

Test
Implementation
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Checklists vs. Coverage Tools

Completeness Effectiveness

Tool support does not 
need to be sophisticated 

to be effective
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Maintainability



Checklists vs. Coverage Tools
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Similar test code quality 
with less assertions



Checklists vs. Coverage Tools
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Novices may benefit more 
from the checklists

Half of #astnSimilar (higher) coverage



Checklists vs. Coverage Tools
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diff = 10%
diff > 15%

Using checklists may help 
students focus more on 

boundary values 



Student Engagement
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v Students found the checklists “very helpful” (Likert-scale: 3.9/5)

v Most (13/15) students self-reported that they read the checklists 
before they wrote any unit tests



Future Work

Replication Studies
Ø With diverse and larger set of students and study tasks

Extending the Checklist Intervention
Ø Supports automated real-time feedback

• a progress report 
• coverage reports
• hints on how to address any shortcoming of the tests 

Ø Intelligent tutoring systems 

Adoption of Think-aloud or Eye-tracking
Ø To learn students’ decision-making process
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Takeaways

v Tool support does not need to be sophisticated to be effective

v Students who have lower prior knowledge in Java and unit testing 
may benefit more from the checklist
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