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Enhancing Software Testing Education
Sensemaking in testmodelling with TestCompass



INTRODUCTION

Significance of Software Testing in Computer 
Science Education

Objective of my PhD: Enhancing teaching of 
software testing



Niels Doorn

PhD Student @ Open Universiteit
Studying students' sensemaking to improve teaching 
and learning strategies of software testing
Supervisors: Tanja Vos, Beatriz Marín, Erik Barendsen, and Migchiel
van Diggelen

Teamleader / lecturer-researcher @ NHL Stenden University of 
Applied Sciences
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WHO AM I?



My aim to design a teaching-learning strategy that supports students to learn 
software testing which:

• works in different educational contexts

• is integrable in existing courses

• can be taught from the start of the program
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MY TOPIC: STUDYING STUDENTS' SENSEMAKING TO 
IMPROVE TEACHING AND LEARNING STRATEGIES OF 
SOFTWARE TESTING



Theme 1: The intended learning outcomes for
software Testing
Theme 2: The sensemaking of students and test
experts
Theme 3: Introducing testing early in introductory
programming courses using Test Informed Learning
with Examples
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STUDYING STUDENTS' SENSEMAKING TO IMPROVE 
TEACHING AND LEARNING STRATEGIES OF 
SOFTWARE TESTING



Theme 1: The intended learning outcomes for
software Testing

Theme 2: The sensemaking of students and test
experts
Theme 3: Introducing testing early in introductory
programming courses using Test Informed Learning
with Examples
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STUDYING STUDENTS' SENSEMAKING TO IMPROVE 
TEACHING AND LEARNING STRATEGIES OF 
SOFTWARE TESTING



SOFTWARE TESTING AND 
EDUCATION
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WHY DO WE NEED TO IMPROVE EDUCATION?

8

Students don’t 
test their systems 
very well

Educators struggle 
with teaching test 
case design

A systematically developed body of 
knowledge of didactic approaches, 
learning outcomes, and effects in 
different educational contexts is 
lacking
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SOFTWARE TESTING IN EDUCATION: A CURRENT OVERVIEW

Treated as a secondary concern in 
computer science education

Lead engineers at Google call it the 
biggest gap between education and 
industry

Students' inability to adequately test 
software



- 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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COGNITIVE DEMANDS ON STUDENTS

Multitasking: Generating test cases, understanding code, and predicting 
outcomes

Analytical Thinking: for example Identifying edge cases & potential 
failures

Education focus is on solving problems, not on testing
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CHALLENGES IN TEACHING SOFTWARE TESTING

Curriculum constraints

Over-reliance on theory vs. practical application

Complexity of software testing as an intellectual activity
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THE ROLE OF SENSEMAKING IN SOFTWARE TESTING

Sensemaking is a dynamic process of building or revising an explanation in order to 
``figure something out'' -- to ascertain the mechanism underlying a phenomenon in 
order to resolve a gap or inconsistency in one's understanding 

(Odden and Russ 2019)



EXPLORATORY STUDY ON SENSEMAKING
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EXPLORATORY STUDY ON SENSEMAKING

Pilot study: Identification of four different 
sensemaking approaches

Follow-up study with 50 students from a Spanish 
university

Methodology: Modeling test cases using Test 
Compass
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THE CASE WE USED
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TEST COMPASS TOOL
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TEST COMPASS TOOL
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RESULTS FROM THE STUDY

Enhanced understanding of student sensemaking processes

Refinement of previous findings

Discovery of new sensemaking practices and approaches
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DIFFERENT SENSEMAKING PRACTICES AND APPROACHES
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DIFFERENT SENSEMAKING PRACTICES AND APPROACHES
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DEVELOPER APPROACH
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DIFFERENT SENSEMAKING PRACTICES AND APPROACHES
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DIVERGENT TESTER APPROACH
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DIVERGENT TESTER APPROACH



NEXT STEPS
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NEXT STEP IN MY RESEARCH: COMPARING TEST CASES, STUDENTS VS. EXPERTS

Now we now the approaches of students, we want to know the 
approaches of experts.

Hypothesis: experts rely heavy on heuristics and are more aware 
of biases and misconceptions
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CREATE INNOVATIVE INSTRUCTIONAL DESIGNS

Serious games such as Testsphere with 
the mechanics of Fluxx

- Identification of test cases 

- creating awareness of biases

- Identifying misconceptions



More holistic: we need to
shift our teaching strategies

from the 
rational 

paradigm

to the 
empirical 
paradigm

testing like an
engineer solves

a problem

testing like a doctor 
diagnoses a patient

focus on 
problem
solving

based on 
requirements and

specifications

experimentation

looking for the
unknown unknowns

30



CONCLUDING THOUGHTS



Read more about my research at
research.nielsdoorn.nl



Questions

Read more about my research at
research.nielsdoorn.nl


