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WHY??

Testing early is very 
effective to measure 
software quality and 
avoid high costs

Software failures 
are to be avoided

Students don’t test 
their code very well

Educators struggle with 
teaching software testing

Software testing is very important…
…but also problematic in education

There are not many 
evidence based 
didactical 
approaches



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
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- Use of TILE constructs (3) 
- Definition of testing (3)

- Introduction of assert (7)

TESTING IS INTRODUCED LATE! JUST LOOK AT THE BOOKS



TESTING IS INTRODUCED LATE! JUST LOOK AT THE BOOKS

- Three books give examples of test cases
- Three books contain a definition of testing
- Seven books introduce assert, of which two in appendix
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What is TILE and how does it help?



WHAT IS TILE?

A new approach to introduce software testing:

Early - from the first programming exercise

Seamless – as an inherent part of programming education

Subtle - clever and indirect 
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THREE TYPES OF TILES

Test run TILEs
Test cases TILEs
Test message TILEs
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1: Test run TILEss



TEST RUN TILES

We can ask the students to test the program instead of 
asking them to run the program 
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TEST RUN TILES

We can ask the students 
to test the program 
instead of asking them to 
run the program 
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2: Test cases TILEs



TEST CASES TILES

Students often only test happy path execution 
We can add add more concrete examples of possible test cases to 
create awareness of other useful test cases 
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TEST CASES TILES

Students often only test happy 
path execution 
We can add add more concrete 
examples of possible test cases to 
create awareness of other useful 
test cases 

Test case TILEs come in different shape and form: 

1. We can add example test executions,
2. or add example test cases, 
3. make students think about  combinations and boundary values, 
4. and we can point students to a parallel oracle.
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TEST CASES TILES: PRESENTING TEST CASES

Students often only test happy 
path execution 
We can add add more concrete 
examples of possible test cases to 
create awareness of other useful 
test cases 
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3: Test message TILEs



TEST MESSAGE TILES

TILEs of this type hide a subliminal message about the 
importance of testing. 
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TEST MESSAGE TILES

TILEs of this type hide a 
subliminal message about the 
importance of testing. 
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Applying TILE in an existing course
Our experiences



APPLYING TILE IN AN EXISTING COURSE

First year Bachelor Python course
- All exercises have been TILEd
- Test run TILEs require little effort
- Test cases TILEs increases the size of the workbook
- Students started to think more like testers
- Exercises were better understood
- Students became enthousiatic about testing
- It is challenging to get colleagues involved
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Open Repository



OPEN REPOSITORY

Each exercise contains
meta-information about
the programming
concepts taught, 
required pre-knowledge, 
type of TILE et ceteraWe created an open 

repository containing
TILEd exercises
usable in excisting
courses

Everybody can
contribute! Test Informed Learning with Examples



- Education on Software testing needs to improve
- Educators lack time to overhaul existing courses
- TILE introduces testing from the first exercise

Please join our community and contribute to our repository  

Students don’t test 
their code very well

niels.doorn@ou.nl


