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When we think about theories, what 
does “usefulness” or “utility” mean?

…...



What does a theory do?

https://link.springer.com/chapter/10.1007/978-1-84800-044-5_12

https://link.springer.com/chapter/10.1007/978-1-84800-044-5_12


How to generate theories?
Inductive methods (e.g., grounded theory) 

Deductive methods (derive testable hypotheses from a 
theory and check them for empirical support

Abductive methods (a leap from initial observations to 
an explanatory theory)
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The role of theory in your studies…. 

In a quantitative study, the theory is used as a lens to 
guide which variables should be measured or isolated

But in a qualitative study, the theory is used to help label 
and categorize (code) the data

But a theory may not be available at the outset, may be an 
emerging theory

Theories also play a role in connecting research to the 
relevant literature



How are theories formed? 
May borrow theories as-is from other disciplines

May adapt theories to SE from other disciplines

May be generated from scratch (or evolve) in SE
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Types of theories
I. Analysis: descriptions/conceptualizations of “what is” 

(taxonomy, classification, lack of explanation/prediction)
II. Explanation: Answers to a question of why something is or 

happens (notions of causality/asymmetry)
III. Prediction: Predicting what will happen (without necessarily 

explaining why)
IV. Explanation and Prediction: combine traits of II and III
V. Design and Action:  “how to do things”, prescriptive (think 

Design Science)
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Elements of a theory
What: constructs of the theory which are the  entities in terms 
of which a theory offers description, explanation, prediction or 
prescription 

How: relationships between constructs, make up a theory’s 
propositions, how constructs interact

Why do the relationships hold (Type II and IV theories)

Where, when and for whom: scope conditions
https://link.springer.com/chapter/10.1007/978-1-84800-044-5_12
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Complexity of theories….
Level 1: minor working relationships that are concrete 
and based directly on observations

Level 2: involve some abstraction but are still closely 
linked to observations

Level 3: Overarching theories that seek to explain 
software engineering behaviour

https://link.springer.com/chapter/10.1007/978-1-84800-044-5_12

https://link.springer.com/chapter/10.1007/978-1-84800-044-5_12


How to evaluate theories?

https://link.springer.com/chapter/10.1007/978-1-84800-044-5_12

https://link.springer.com/chapter/10.1007/978-1-84800-044-5_12


Framework for describing SE theories

https://link.springer.com/chapter/10.1007/978-1-84800-044-5_12
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When we  refer to software systems (see Table 2), 
what do the systems include/exclude?

…...



https://link.springer.com
/chapter/10.1007/978-1-
84800-044-5_12

Example of a 
theory...

https://link.springer.com/chapter/10.1007/978-1-84800-044-5_12
https://link.springer.com/chapter/10.1007/978-1-84800-044-5_12
https://link.springer.com/chapter/10.1007/978-1-84800-044-5_12


What is your take on Figure 3?  
What does it tell us? 
How readable is it? 
Can we make predictions using it? 
What is missing? 
How might we put it to the test?



More examples, see this paper!
https://alannaholeson.com/papers/EUDbook2-2ndEd-t
heory+EUSE-distrib.pdf 

https://alannaholeson.com/papers/EUDbook2-2ndEd-theory+EUSE-distrib.pdf
https://alannaholeson.com/papers/EUDbook2-2ndEd-theory+EUSE-distrib.pdf


Steps in building SE theories
1. Define the constructs of the theory
2. Define the propositions of the theory
3. Provide explanations to justify the theory
4. Determine the scope of the theory
5. Test the theory through empirical research (choose an 

appropriate research setting/sample, operationalize 
constructs into empirical variables, operationalize theoretical 
propositions into empirically testable hypotheses

https://link.springer.com/chapter/10.1007/978-1-84800-044-5_12
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Do you agree that  "place" is not 
interesting per se in SE (see p322)?

…...



Do you agree that theories derived from 
case studies may be less general than 

theories derived from experiments?

…...



Theory building… 
Joe’s theory – describes how UML diagrams are a stylized form of 

external memory used in a collaborative group
• His theory says what they are used for (meetings, shared understanding..)

• His theory must define meaning of the terms such as “diagram”, “discussion”

• Should explain why the diagrams are used in some settings and not in others

• Why some things are included in the diagrams, and other things are not

• His theory should be predictive of how a team may use UML based on certain 
factors



https://link.springer.com/chapter/10.1007/978-1-84800-044-5_12
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Figure 4: What if the scope of validity across 
studies was only the intersection of the Venn 

diagram, rather than the union?

…...



Activity: 
Research Questions -> Methods -> Theories

1. Why do engineers ignore security warnings in their code? 
2. Does test driven development improve code quality? 
3. Which code review tool design is easier to use for new team 

members? 
4. Do the nature of discussions in online technical forums deter the 

involvement of women?

Research question and 
whether it is clear

Method(s): why use them 
and their limitations

Theory type (descriptive, 
predictive, etc.)


