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Q: Why use 
«empirical methods» ?
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Truth
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”Pale blue dot” 
https://www.youtube.com/watch?v=GO5FwsblpT8
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NRK Folkeopplysningen 5:7

Experience 
trumps 

research?”We don’t need any scientific 
report that tells us …”
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About me

• Current:
– Associate professor at Software Engineering group

• Education
– MSc (2001) and PhD (2015) from UiO

– PhD thesis: “Measuring programming skill”

• Prior work experience
– Programmer

– IT Project leader two companies

– CEO three companies

– Startup based on my PhD

Golonka et al (2023): the 
construct of cuteness
https://doi.org/10.3389/fpsyg.
2023.1068373

https://doi.org/10.3389/fpsyg.2023.1068373
https://doi.org/10.3389/fpsyg.2023.1068373
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Learning 
objectives

After this lecture, you should be able to … 

• Describe the central elements of empirical research and
– Explain the steps involved in Evidence-based software engineering 

and provide critique of claims that based on use of theory and empirical 
results

– Discuss the strengths and weaknesses of different empirical research 
methods and suggest what method(s) to use for a specific situation

– Identify how changes in context may affect the answer to a research 
question
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Structure

• Empirical research
– Evidence-based software engineering

– Empirical research methods

• Validity

– The importance of context

Note: I only present a subset of the slides you will have to study



Context
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Empirical research

• Empirical research concerns the acquisition
of knowledge by empirical methods 

• Empirical research seeks to explore, describe, predict, and 
explain natural, social, or cognitive phenomena by using 
evidence based on observation or experience

• What constitutes knowledge, and the methods for acquiring it, 
rests on basic assumptions regarding: 

– Ontology, i.e., what we believe to exist,

– Epistemology i.e., how beliefs are acquired and what justifies them, 

– Methodology, e.g., the inductive or the hypothetico-deductive method.
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Maul et al. 2013, On the conceptual foundations of psychological
measurement, Journal of physics, vol. 459(1), p. 012008, 
doi: 10.1088/1742-6596/459/1/012008
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Empirical evidence

• Empirical evidence is the data on which a conclusion or judgment may 
be based.

• Interpreting and judging such evidence depends on the 
“eye of the observer”. 

• Much research applies to groups of individuals or populations, and are 
not always relevant or valid for other situations.

• Accurate prediction or absolute proof of causality applicable to 
individuals or to real-life settings are virtually impossible.

• The contributions of empirical research to any situation depend on the 
context, judgment and values, understanding of probability, and 
tolerance for uncertainty. 



Falsifiability (and opening up for the 
possibility of being wrong, c.f. “ontology”)
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What is SE practice based on?

• Mostly, the SE discipline is based on a 
combination of human authority and 
anecdotal experience:* 

– We know that a particular technique is good 
because John Doe, who is an authority in the 
field, says that it is good (human authority); and 
that

– John Doe knows that it is good because it 
worked for him (anecdotal experience).

*C. Michael Holloway, Software Engineering and Epistemology, Software Engineering Notes, 1995, 20(2): 20-21. 
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Current problems of software development

• The prevalence of fads more typical of the fashion 
industry than an engineering discipline.

• The lack of a sound, widely accepted theoretical 
basis.

• The huge number of methods and method 
variants, with differences little understood and 
artificially magnified.

• The lack of credible empirical evaluation and validation.
• The split between (software) industry and academia.

Jacobson, Ng, McMahon, Spence, and Lidman The Essence of Software Engineering, Addison-Wesley, 2013. 
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Delegated vs. centralized control – expert opinions
• The Delegated Control Style: 

– Rebecca Wirfs-Brock: A delegated control style 

ideally has clusters of well defined 

responsibilities distributed among a number of 

objects. To me, a delegated control architecture 

feels like object design at its best…

– Alistair Cockburn: [The delegated coffee-

machine design] is, I am happy to see, robust 

with respect to change, and it is a much more 

reasonable ''model of the world.”

• The Centralized Control Style: 
– Rebecca Wirfs-Brock: A centralized control 

style is characterized by single points of control 

interacting with many simple objects. To me, 

centralized control feels like a "procedural 

solution" cloaked in objects…

– Alistair Cockburn: Any oversight in the 

“mainframe” object (even a typo!) [in the 

centralized coffee-machine design] means 

potential damage to many modules, with 

endless testing and unpredictable bugs. 

Analytical
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“Assuming that it is not only highly skilled experts who are going to maintain an 
object-oriented system, a viable conclusion from the controlled experiment 

reported in this paper is that a design with a centralized control style may be 
more maintainable than is a design with a delegated control style.”

Erik Arisholm and Dag Sjøberg, IEEE Transactions on Software Engineering, vol. 30, no. 8, August 2004, pp. 521-534.

Evaluating the effect of a delegated vs. centralized control style on the maintainability of 
object-oriented software Empirical
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Theory is when one understands 
everything, but nothing works

Practice is when everything works, 
but no one understand why

At [Jan Mayen] we unite theory and 
practice so that nothing works and 

no one understands why
(my translation)
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Theory and practice

Theoretical

Empirical

Bem: PSI 
Astrology

Working 
memory

Personality

IQ

In addition, I would place parts of ”personality” research here 
(i.e., works in theory, but limited applicability in practice)
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NRK Folkeopplysningen 3:7

”The research I have available
claims the opposite … ”
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Structure

• Empirical research
• Evidence-based software engineering

– The steps of EBSE
– Research synthesis

• Empirical research methods
– Controlled experiments
– Case studies
– Surveys
– Action research
– Validity

• The importance of context



33

Evidence-based software engineering

• Adapted from Evidence-Based Medicine
– To provide the means by which current best evidence from research 

can be integrated with practical experience and human values in the 
decision making process regarding the development and maintenance 
of software

• EBSE sets requirements on practitioners and researchers:
– Practitioners need to track down and use best evidence in context of 

practice

– Researchers need to provide best evidence
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Archie Cochrane

“It is surely a great criticism of our profession that we have not 
organised a critical summary, by specialty or subspecialty, adapted 

periodically, of all relevant randomised controlled trials.”
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Software engineering challenges

• No comparable (to medicine) research infrastructure.

• No agreed standards for empirical studies

• Few software engineering guidelines based on empirical 
evidence.

• Challenges in addressing software engineering specifics
– The skill factor
– The lifecycle issue
– The context dependences
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The five steps of EBSE:

1. Converting a relevant problem or information need into an 
answerable question.

2. Searching the literature for the best available evidence to answer 
the question.

3. Critically appraising the evidence for its validity, impact, and 
applicability.

4. Integrating the appraised evidence with practical experience and 
the values and circumstances of the customer to make decisions 
about practice.

5. Evaluating performance and seeking ways to improve it. 



Science 2022, vol. 377, Issue 6612, pp. 1304–1310, https://doi.org/10.1126/science.abl4476

https://doi.org/10.1126/science.abl4476
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Step 1: Asking an answerable question

• The first step in EBSE is to convert a relevant problem or information 
need into an answerable question.

• Typical questions ask for specific knowledge about how to appraise 
and apply methods, tools, and techniques in practice. 

• Well formulated questions usually have three components:
– The main intervention or action we are interested in.
– The context or specific situations of interest.
– The main outcomes or effects of interest.

• Example:
– “Does the use of pair programming lead to improved code quality when 

practiced by professional software developers?” 
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Step 2: Finding the best evidence

• Finding an answer to our question includes selecting an appropriate 
information resource and executing a search strategy. 

• The main source of research-based evidence is articles published in scientific 
journals. Examples of databases that index published articles include: 

– IEEE Xplore, http://ieeexplore.ieee.org    
– ACM Digital Library, http://www.acm.org/dl
– ISI Web of Science, http://isiknowledge.com
– Google scholar

• Often, reading important magazines such as the Communications of the ACM, 
IEEE Computer, IEEE Software, and IT Professional would probably be 
enough to get a general overview of the latest developments within software 
engineering. 

http://ieeexplore.ieee.org
http://www.acm.org/dl
http://isiknowledge.com
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Step 3: Critically appraising the 
evidence

• Unfortunately, published research isn’t always of good quality; the 
problem under study might be unrelated to practice or the 
research method could have weaknesses so that the results 
cannot be trusted.

• To assess whether research is of good quality and can be applied 
to practice, we must be able to critically appraise the evidence.

– Is there any vested interest? 
– Is the evidence valid? 
– Is the evidence important? 
– Can the evidence be used in practice?
– Is the evidence in this study consistent with the evidence in other available 

studies?
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Step 4: Applying the evidence

• Active use of new knowledge is characterized by applying or adapting 
specific evidence to a specific situation in practice.  

• Therefore, in order to practice EBSE, the individual software developer 
must commit him or herself to actively engage in a learning process, 
combining the externally transmitted evidence with prior knowledge and 
experience.

• Thus, it is at this point that EBSE needs to be integrated with process 
improvement.   

• EBSE should provide the scientific basis for undertaking specific process 
changes while SPI should manage the process of introducing a new 
technology. 
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Step 5: Evaluating performance

• We need to consider how well we perform each step in the 
EBSE process and how we might improve our use of EBSE. 

– In particular, we should ask ourselves how well we are integrating 
evidence with practical experience, customer requirements, and our 
knowledge of the specific circumstances. 

• Following SPI practice, we also need to assess whether 
process change has been effective. 

– This might include After Action Reviews, Postmortem Analyses, and 
organization-wide measurement programs.
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What is research synthesis?

• Collective term for a family of methods for summarizing, integrating, 
combining, and comparing the findings of different studies on a topic 
or research question.

• Embodies the idea that individual studies or pieces of evidence are 
combined to produce a coherent whole, in the form of an argument, 
theory, or conclusions.

• It can provide conclusions with increased accuracy and  less 
uncertainty compared to individual studies.

• A guiding principle is to be as rigorous and as transparent as 
possible.



45

Confidence in research synthesis depends on body of evidence 
strength and quality in primary studies and synthesis

• The confidence we can place in the conclusions and 
recommendations arising from a research synthesis depends 
on three issues:

– The quality of the primary studies
– The quality of the synthesis itself
– The strength of the total body of evidence
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Synthesis Types
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Weak Evidence

What if we have 
weak evidence in?

Qualitative

Quantitative

Synthesis Results
for: 
• Practitioners
• Researchers

Research 
Synthesis
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Systematic bias in publications – funnel plot 
(previous slide)
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Strong 
Evidence

Qualitative

Quantitative

Qualitative Approaches:
Narrative Synthesis
Grounded Theory
Meta-ethnography
Thematic Synthesis
…

Quantitative Approaches
Content Analysis
Case Survey
Comparative Analysis
Meta-Analysis
…

Synthesis Results
For: 
 Practitioners
 Researchers

What if we have a weak process of synthesis?

Research Synthesis



51Bent Hamer: “Kitchen Stories,” 2003. Trailer

Empirical Research Methods

https://www.youtube.com/watch?v=sKYyHJFxmVA
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Structure

• Empirical research
• Evidence-based software engineering

– The steps of EBSE
– Research synthesis

• Empirical research methods
– Controlled experiments
– Case studies
– Surveys
– Action research
– Validity

• The importance of context
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Lars Mathiassen, Collaborative Practice Research, Information Technology & People, Vol. 15 No. 4, 2002, pp. 321-345.

An alternative, supporting approach to study 
SE practice
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Controlled experiments

• An experiment is a study in which an intervention is deliberately introduced 
to observe its effects:

– The identification of causal relations provides an explanation of why a phenomenon 
occurred.

– The identification of casual processes yields an account of how a phenomenon occurred. 

• Experiments are conducted when the investigator wants control over the 
situation, with direct, precise, and systematic manipulation of the behavior 
of the phenomenon to be studied. 

• All experiments involve at least a treatment, an outcome measure, units of 
assignment, and some comparison from which change can be inferred and 
(hopefully) attributed to the treatment. 
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Classical experimental design

• Randomized experiment
– An experiment in which units are assigned to receive the treatment or an 

alternative condition by a random process

• Quasi-experiment
– An experiment in which units are not assigned to conditions randomly

O1

O2O1

O2Intervention

(no intervention)

Pre-test Post-test

(Non-) random
assignment

Treatment
group

Control
group

O1: Pre-intervention data collection point
O2: Post-intervention data collection point
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Advantages

• They are a well established strategy, 
seen by many as the ‘scientific’ and 
therefore most acceptable approach

• They are the only research strategy 
that can prove causal relationships

• Laboratory experiments permit high 
levels of precision in measuring 
outcomes and in analyzing data

• Laboratory experiments (e.g., with 
students at the university) often 
create artificial situations, which are 
not comparable with real-world 
situations

• It is often difficult or impossible to 
control all the relevant variables

• It is often difficult to recruit a 
representative sample of participants

• It may be necessary to conceal from 
the participants the purpose of the 
research so they do not skew the 
results

Disadvantages
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Experiment – example

What?
Research Question: 
• What is best – Pair Programming or 

Solo Programming? 

Why?
Many studies with contradicting results – 
mostly conducted with students (not with 
professional developers). 

Who, where and when?
• 295 junior, intermediate and senior 

professional Java consultants from 29 
companies were paid to participate 
(one work day)

• Norway, Sweden, UK; 2001-2005
• 99 individuals, 98 pairs
• The pairs and individuals performed the 

same Java maintenance tasks on either:
– a ”simple” system (centralized control style), 

or
– a ”complex” system (delegated control style) 

• We measured:
– duration (elapsed time)

– effort (cost)

– quality (correctness) of their solutions

Source: 

E. Arisholm, H. Gallis, T. Dybå, and D. Sjøberg, 
“Evaluating Pair Programming with Respect to 
System Complexity and Programmer Expertise,” 
IEEE Transactions on Software Engineering, 2007, 
33(2): 65-86.
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Case study research

Case study research is an empirical inquiry that:
• Investigates a contemporary phenomenon within its real-life context, 

especially when

• the boundaries between phenomenon and context are not clearly evident.

Types of case studies:
• Singlecase, multicase

• Exploratory, descriptive, explanatory

• Holistic, embedded

• Qualitative, quantitative

• Positivist, interpretative, critical
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Advantages

• It can deal with complex situations 
where it is difficult to study a single 
factor in isolation

• It is appropriate for situations where the 
researcher has little or no control over 
events

• It is suitable for both theory building 
and theory testing

• It allows the researcher to show 
complexities and to explore alternative 
meanings and explanations

• It produces data that is close to 
people’s experience

• It is sometimes seen as lacking rigor 
and leading to generalizations with 
poor credibility

• It can be difficult and time-consuming 
to negotiate access to the necessary 
settings, people and documents

• The presence of the researcher can 
affect how people behave

• There aren’t really any rules to follow

Disadvantages
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Case study – example

What?
Research Question: 
• What are the challenges of shared 

decision-making in agile software 
development teams?

Why?
Agile software development changes 
the nature of collaboration, coordination, 
and communication in software projects

Who, where and when?
• Multiple case study of four projects in two 

software product companies
• Norway; 2007-2010
• Both companies recently adopted Scrum

– One company introduced Scrum in the 
middle of two 3-year projects

– One company introduced Scrum at the 
beginning of two 9-12 month projects

• We collected data in semi-structured 
interviews, through participant 
observations, and from process artifacts

• Data collected over a period of 11-12 
months in all four projects

Source: 

N.B. Moe, A. Aurum, and T. Dybå, “Challenges of 
Shared Decision-Making: A Multiple Case Study of 
Agile Software Development,” Information and 
Software Technology, 2010, 54(8): 853-865.
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Action Research
• Simultaneously contribute to the 

practical concerns in a concrete 
situation and to the goals of 
science.  

• Dual commitment to study a 
system and concurrently to 
collaborate with members of the 
system in changing it.  

• Active collaboration between 
researchers and practitioners 
underlines the importance of co-
learning as a primary aspect of 
the research process.
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Action Research attempts to provide 

practical value
to the client organization while simultaneously contributing 

to the acquisition of

new theoretical knowledge 
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Criticisms of Action Research

• Action Research has been criticized for:

– its lack of methodological rigor

– its lack of distinction from consulting, and 

– its tendency to produce either

‘research with little action or action with little research’



67

Action research – example

What?
Research Question: 
• What benefits and challenges can arise 

from introducing knowledge redundancy 
interventions based on 
job rotation in software development?

Why?
Establish a formalized support service and 
contribute to improved flexibility in project 
staffing by knowledge redundancy

Who, where and when?
• Action research in one company to 

integrate organizational change with 
scientific inquiry. 

• Norway; 2008
• The practical objectives were: 

– to establish customer support as a legitimate 
organizational function that would shield 
developers from support enquiries, and 

– to contribute to improved flexibility in project 
staffing by enabling overlapping product 
experience among developers.

• During a period of 18 weeks, nine 
developers rotated to customer support. 

• We collected data in meetings, from 
comprehensive interviews, and from 
customer support work logs.

Source: 

T.E. Fægri, T. Dybå, and T. Dingsøyr (2010) 
“Introducing Knowledge Redundancy Practice in a 
Small Software Organization: Experiences with Job 
Rotation in Support Work,” Information and 
Software Technology, 52(10): 1118-1132.
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Survey research

• A survey is useful for studying a large number of variables 
using a large sample size and rigorous statistical analysis.

• They are used when: 
– control of the independent and dependent variables is not possible or 

not desirable, 

– when the phenomena of interest must be studied in their natural 
setting, and 

– when the phenomena of interest occur in current time or the recent 
past. 
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Example
Teamwork Quality and Project 
Success in Agile Software 
Development: A Survey of Agile 
Development Teams

Yngve Lindsjørna, Dag I.K Sjøberga,b, 
Torgeir Dingsøyrb, Gunnar R. 
Bergersena, Tore Dybåb,a

a Department of Informatics, University 
of Oslo, Norway {ynglin, dagsj, gunnab} 
@ifi.uio.no
b SINTEF, Trondheim, Norway 
{torgeir.dingsoyr, tore.dyba}@sintef.no
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Common in society

• Requires relatively few resources to include many people

• Create statistics and test hypotheses over characteristics of 
the target group (the population being investigated)

• Obtain information about people’s opinion about what, how 
much, how many, how and why or what people say they do

– As opposed to experiments, one does not control independent and 
dependent variables

– As opposed case studies and ethnography, one does not observe
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Types of surveys

• Cross-sectional surveys are used to gather information on a population at 
a single point in time.

• Longitudinal surveys gather data over a period of time. The researcher 
may then analyze changes in the population and attempt to describe and/or 
explain them.

– Trend studies focus on a particular population, which is sampled and 
scrutinized repeatedly. While samples are of the same population, they are 
typically not composed of the same people.

– Cohort studies also focus on a particular population, sampled and studied more 
than once. A cohort study would sample the same group of people, every time.

– Panel studies allow the researcher to find out why changes in the population 
are occurring, since they use the same sample of people every time. 



73

Sampling and generalization

W.M. Trochim, The Research Methods Knowledge Base, http://www.socialresearchmethods.net/kb/
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Types of questions

• All researchers must make two basic decisions when designing 
a survey – they must decide: 
1. whether they are going to employ an oral, written, or electronic 

method, and 

2. whether they are going to choose questions that are open or close-
ended.

• We will focus on written and close-ended methods.
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The importance of wording …

Two catholic priests wondered if one is allowed to smoke when 
one prays? They both sent a letter to the Pope:

 P1: “Is it allowed to smoke when one prays?”
Answer: NO – the pray should get full attention

 P2: “Is it allowed to pray when one smokes?”
Answer: YES – it is always a good thing to pray
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Question formats

• Classification of objects or individuals.
“Are you: Male___  Female ___ Other ___?”   

• Ranking of items in order to reflect the relative ordering of phenomena.
“Please rank the following factors in order of importance (1-4)”

• Pairwise comparison
“Which do you prefer” 

• Rating of characteristics
– Simple, single-item scales, e.g., 

“Programming is a terrific course (check one)”
“Strongly agree__, agree__, neither__, disagree__, strongly disagree__”
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Advantages

• They provide a wide an inclusive 
coverage of people or events 

• They can be administered from 
remote locations using mail, email or 
telephone

• They can provide a lot of data in a 
short time at a reasonable cost

• They lend themselves to quantitative 
analysis

• They can be replicated
• Usually, high reliability is easy to 

obtain

• They lack depth
• They tend to focus on what can be 

counted or measured
• They do not establish cause and 

effect
• They cannot judge the accuracy or 

honesty of people’s responses by 
observing their body language

Disadvantages
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Philip J. Runkel & Joseph E. McGrath, Research on human behavior: 
Systematic guide to method. New York: Holt, Rinehart and Wilson, 
1972, p. 85.

Important dimensions 
of empirical methods:
–obtrusiveness, 
–generality, 
–artificiality, and 
–point of maximum 
concern
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Runkel & McGrath
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Selecting the research method

Adapted from cebma.org

Research question Controlled 
experiment

Longitudinal 
survey

Cross-sectional 
survey

Case study
Action research

Effectiveness: Does it work? Does 
method A work better than method B?

++ + - --

Explanation: How does it work? Why 
does it work?

-- - + ++

Context: In what circumstances does it 
work, for whom?

-- - + ++

Safety: Will it do more good than harm? ++ + + +

Acceptability: Will the target group 
accept the new method of working?

-- - + ++

Prevalence: How often is this method/ 
technique applied/implemented?

-- -- ++ --

Appropriateness: Is this the right 
process/method for this target group?

-- - + ++
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“The purpose of computing is 
insight, not numbers.”

Richard Hamming
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Structure

• Empirical research
• Evidence-based software engineering

– The steps of EBSE
– Research synthesis

• Empirical research methods
– Controlled experiments
– Case studies
– Surveys
– Action research
– Validity

• The importance of context
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Reliability and validity of empirical studies

• Reliability
– Can the study can be repeated (i.e., 

by other researchers) and yield the 
same results?

• Statistical conclusion validity
– Is the statistical inference valid?

• Internal validity
– Does the observed covariation 

between A (the presumed treatment) 
and B (the presumed outcome) 
reflects a causal relationship from A 
to B?

• Construct validity 
– Do the measures in the study represent 

the (abstract, possibly theoretical) 
constructs they are intended to measure?

• External validity
– Does the cause–effect relationship hold 

over variations in persons, settings, 
treatment variables, and measurement 
variables? 
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The four validities

Independent 
i.e., ”cause”

Dependent 
i.e., ”effect”

Gunnar Rye Bergersen
See Sjøberg & Bergersen (2023) - Construct validity in SE, figure 4, for a better picture
https://ieeexplore.ieee.org/document/9780058
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The quality of empirical studies

Three methodological features have been shown to influence the 
results of primary studies: 

• Randomization can avoid selection bias by making sure that each subject 
in the study has an equal chance of getting into each treatment group.

• Blinding of study participants and personnel may reduce the risk that 
knowledge of which treatment was received, rather than the treatment itself, 
affects outcomes and outcome measurements. 

• Missing outcome data, due to attrition (withdrawal and dropout) during the 
study or exclusions from the analysis, raise the possibility that the observed 
effect estimate is biased.
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Context: What is best? Bicycle or helicopter?
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Structure

• Empirical research
• Evidence-based software engineering

– The steps of EBSE
– Research synthesis

• Empirical research methods
– Controlled experiments
– Case studies
– Surveys
– Action research
– Validity

• The importance of context
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Understand which technologies that cause which outcomes in 
which situations, e.g.:

– When is technique X more efficient than technique Y?

– What resources are needed to use method X in a given situation?

– How to tailor process X to the actual situation?
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What is best?
Pair programming or solo programming*

• 295 junior, intermediate and senior professional Java consultants 
from 29 companies were paid to participate (one work day)

• 99 individuals; 98 pairs

• The pairs and individuals performed the same Java maintenance tasks on 
either:

– a ”simple” system (centralized control style), or
– a ”complex” system (delegated control style) 

• We measured:
– duration (elapsed time)
– effort (cost)
– quality (correctness) of their solutions

*E. Arisholm, H. Gallis, T. Dybå, and D. Sjøberg, “Evaluating Pair Programming with Respect to System 
Complexity and Programmer Expertise,” IEEE Transactions on Software Engineering, 2007, 33(2): 65-86.
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So, when should we use PP?

Programmer 
Expertise

Task Complexity Use PP? Comments

Junior Easy Yes Provided that increased quality is the main goal

Complex Yes Provided that increased quality is the main goal

Intermediate Easy No

Complex Yes Provided that increased quality is the main goal

Expert Easy No

Complex No Unless you are sure that the task is too complex to be 
solved satisfactorily even by solo seniors

The question of whether PP is beneficial,
or not, is meaningless!
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Important dimensions of SE context

Dybå, T., Sjøberg, D.I.K., and Cruzes, D.S. (2012) “What Works for Whom, Where, When, and Why?
On the Role of Context in Empirical Software Engineering,” Proceedings, ESEM 2012, pp. 19-28.
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The research process

1. Select topic

2. Define question

4. Collect data5. Analyze data

6. Interpret data 3. Design study

7. Publish results
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A research protocol 
is a detailed description 

of how and why the 
research will be carried 

out.  
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Selecting the research method

• The choice of method depends among other things on: 
– Suitable study subject (e.g., do participants have enough experience?) 

– Possibility to control the environment 

– The size/scale/cost of the study 

– The need for generality in the results 

– Availability of information/data and other resources 

– What is the purpose of the study? (exploration, prediction, understanding 
of cause-effect relations, applicability of results in industry, ....)  

• Difficult to provide general recommendation with respect to 
choice of method, however …
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Summary: empirical research methods

• Empirical research is a foundation for modern society
• Synthesis of evidence-based approaches (i.e., good studies) is 

best
• Different research methods can provide such evidence, albeit 

with different strengths and weaknesses

Combined, separating ”what works” from ”what doesn’t work” is a 
goal of both industry and academia.
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EBSE – literature
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Empirical research methods – literature 


