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ARTICLE INFO ABSTRACT

Keywords: Background: Case studies are regularly published in the software engineering literature, and guidelines for
Case study conducting case studies are available. Based on a perception that the label “case study” is assigned to studies
Empirical that are not case studies, an investigation has been conducted.

Misuse

Objective: The aim was to investigate whether or not the label “case study” is correctly used in software
engineering research.

Method: To address the objective, 100 recent articles found through Scopus when searching for case studies
in software engineering have been investigated and classified.

Results: Unfortunately, the perception of misuse of the label “case study” is correct. Close to 50% of the
articles investigated were judged as not being case studies according to the definition of a case study.
Conclusions: We either need to ensure correct use of the label “case study”, or we need another label for its
definition. Given that “case study” is a well-established label, it is probably impossible to change the label.
Thus, we introduce an alternative definition of case study emphasising its real-life context, and urge researchers

Software engineering

to carefully follow the definition of different research methods when presenting their research.

1. Introduction

Case studies are common in software engineering, and guidelines
have been provided, for example, by Runeson et al. [1]. They based
their definition of case study on definitions from other areas including
the definitions by Yin [2], Benbasat et al. [3] and Robson [4]. Runeson
et al. [1] define a case study as follows within software engineering
- “Case study in software engineering is an empirical enquiry that
draws on multiple sources of evidence to investigate one instance (or
a small number of instances) of a contemporary software engineering
phenomenon within its real-life context, especially when the boundary
between phenomenon and context cannot be clearly specified”.

The case study definition provided by Runeson et al. includes five
essential aspects, which are common to several other definitions:

» Empirical enquiry or investigation is also covered by Robson [4]
and Yin [2]. The empirical aspect is not covered explicitly in the
definition by Benbasat et al. [3].

« Contemporary phenomenon is covered by both Robson [4] and Yin
[2]. Benbasat et al. [3] do not include contemporary in the
definition, although using the term phenomenon.

» Within its real-life context is included by Yin [2]. Robson [4] does
not have real-life in his definition, while Benbasat et al. [3] define
it as within its natural setting.
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+ Using multiple sources is covered by both Robson [4] and Benbasat
et al. [3]. Yin [2] does not refer to multiple sources.

» Boundary between phenomenon and context is unclear, which is
included by both Yin [2] and Benbasat et al. [3]. Robson [4] does
not include the boundary in his definition.

The two aspects most clearly distinguishing a case study from other
types of research studies are “‘contemporary phenomenon” and “real-
life context”. Many other methods include collecting empirical data,
and use multiple sources of information, while it is more challenging
to determine what it implies when the boundary between phenomenon
and context is unclear. An aspect not covered by the definitions is the
role of the researcher in relation to the phenomenon studied. In case
study research, researchers work with participants in the study, while
in action research, researchers are involved in the study.

The focus here is on evaluating the use of the label “case study” in
relation to primarily contemporary phenomena and real-life context.
A contemporary phenomenon is here defined as occurring at present,
i.e. not primarily using purely historical information, for example, from
data or open source repositories. Studies of only historical information,
for example data or software, in any form does not meet the definitions
of a case study. Moreover, real-life context means that the studies
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Table 1
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Classification of 100 articles claimed to be case studies.

Case study No real-life context No real-life context and no Action research
contemporary phenomenon
53 33 13 1

focus on events existing or occurring in reality, for example, in an
industrial context. The data is drawn from or drawing on actual events
or situations, and it, in most cases, include people.

Recently, we experienced that a reviewer of an article asked us to
rework our analysis as a case study in the Yin sense. Unfortunately,
the study was not a case study. We presented a case, and it was a
study, but it was not a case study. Our study presented an analysis
of a research article, and hence it does not meet the aspect of a
contemporary phenomenon, since it is an analysis of a published article.
Furthermore, the study is not conducted in a real-life context. Thus, it
is not a case study. The comment was aligned with our perception that
the research method “case study” is all too often misused for studies
that do not conform to the definitions of a case study. The comment of
the reviewer gave rise to the following research question: How misused
is the use of the label “case study” in software engineering research?

The remainder of the article is structured as follows. Section 2
presents related work concerning critique towards case study research.
In Section 3, the research approach for studying the use of the label
“case study” in research articles is detailed. The results from the
analysis of the articles are presented in Section 4. Validity threats to the
study are presented in Section 5. Finally, the conclusions are provided
in Section 6.

2. Related work

Guidelines for case study research have been published in a software
engineering context, for example by Verner et al. [5] and Runeson et al.
[1], as well as other more general sources as above-mentioned with
their definitions of what constitutes a case study.

A search was conducted in Google Scholar and the reference lists
of Verner et al. [5] and Runeson et al. [1] were examined to identify
articles being critical towards case studies. Case study research has been
criticised, although primarily from the point of view of the conduct
of case studies. The criticism concerns selection and interpretation
bias, and that they are hard to generalise as pointed out by, for
example, Easterbrook et al. [6] and Runeson et al. [1]. Flyvbjerg
[7]1 identifies five misunderstandings concerning case studies, although
none of them relates to the problem of how the term “case study” is
used when describing research studies.

No criticism concerning the use of the label “case study” was
identified. However, it may be mentioned in passing in an article, but
to the best of our knowledge, the research question has not been the
focus of a research article. The objective here is to fill this research gap.

3. Method

The objective is to investigate a sample of 100 recently published
articles concerning the use of the label “case study” in software engi-
neering. The following procedure was applied.

A search was conducted in Scopus using the following search string:
“case study” AND (“software engineering” OR “software develop-
ment”). Furthermore, the search was limited to the publication type
“article”, and to seven software engineering journals. The selection of
journals is based on the journals used historically in the ranking of
institution and scholars, as described by Wong et al. [8]. We chose
to limit the time interval from 2011 to present to assess the current
status, assuming that it would result in at least 100 articles. Moreover,
we excluded (1) methodology articles and (2) articles referring to a
case study presented in another article. Within the articles found in
the search in Scopus, we investigated the use of the label “case study”,

and decided whether or not the article should be included. All included
articles are classified concerning how the label “case study” was used.
The following classification was used:

+ Case study that exhibits the five essential aspects listed in Sec-
tion 1.

» A case, but not in a real-world context.

* A case, but not a contemporary phenomenon.

« A case, but it ought to be classified as action research, due to the
role of the researcher.

4. Results

The search in Scopus was conducted on October 25, 2020, and
it resulted in identifying 368 articles using the method described in
Section 3. The number of articles identified per year in the seven
journals does not vary much over the years. The lowest number of
articles is 19 in 2011, and the highest is 46 in 2013 and 2020. Five
articles are listed as published in 2021. The articles are sorted from
newest to oldest since we want to investigate the current status.

Based on the sampling method described in Section 3, the analysis
involved having to assess 106 articles since six articles were excluded.
The six articles were excluded since they were either methodology
articles or literature reviews, although referring to “case study” in the
article. The 100 articles included were published from May 2018 to the
five articles listed as published in 2021, i.e. we assessed the 100 most
recent articles published as case studies and available in Scopus.

The classification showed that if a study was done in a real-life con-
text, then it also studied a contemporary phenomenon. Real-life context
and contemporary phenomenon most often go hand in hand; for exam-
ple, an evaluation of a proposal (e.g. a new process, approach, method,
technique or tool) is performed on data or software in repositories.
The context is not real-life, and it is not a contemporary phenomenon,
since the evaluation is solely based on information in repositories,
i.e. historical information. In some cases, the researchers developed or
constructed an artefact to be able to evaluate their research, which may
be interpreted as a contemporary phenomenon, although not studied in
a real-life context.

The outcome of the classification is shown in Table 1. It turns out
that only 53 studies were classified as case studies while 47 studies did
not conform to the essential aspects in the definitions for being case
studies. Thus, the investigation of 100 recent articles illustrates that
the label “case study” is often used without meeting the definitions.

Typical examples claiming to be case studies, but not meeting
the definitions are: (1) Evaluations or illustrations on a limited scale,
for example, in a laboratory. These could be labelled evaluations or
illustrations given their primary objective, and (2) Studies of exist-
ing information in open source repositories, defect databases of other
database sources. These ought to be labelled as archival analysis.

In a few cases, we identified that the authors only used one data
collection method, for example, only interviews, but we still accepted
them as case studies. Finally, if the investigator participates in the case
studied, then it ought to be labelled as action research (as identified in
one case in Table 1).

5. Validity threats
The main validity threats to the investigation are selection and re-

searcher bias. The selection threat was addressed by searching in seven
journals. The quality of the articles published in the seven journals
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ought to be better than a random publication in the field. Thus, the
percentage of articles not being case studies ought to be lower than
in many other venues. It implies that the result ought to be on the
conservative side. The researcher bias was addressed by analysing the
100 articles in less than a week to ensure consistency.

All investigated articles are listed in Appendix A. The listing in-
cludes both a motivation for including or excluding them and their
classification as stated above. Thus, the investigation may be replicated.
Overall, the results are clear, and the threats are not likely to affect
the conclusions, although some articles may be judged differently by
someone else.

6. Conclusions

Given that 47% percent of the investigated articles do not qualify as
case studies, we have a problem with the label and its definitions. Thus,
we conclude that neither the label nor its definitions are suitable for
their purpose, or the definitions are not used as they should. However,
given that the label “case study” is very well-established, it is unlikely
that it can be changed. Thus, we have two suggestions concerning the
use of the term “case study” in software engineering.

First, we suggest that “case study” is better defined as follows:

A case study is an empirical investigation of a case, using multiple data
collection methods, to study a contemporary phenomenon in its real-life
context, and with the investigator(s) not taking an active role in the case
investigated.

The objective with the definition is to make it clear that evaluations
or illustrations, and analysis of information or artefacts in repositories
are not case studies. On the one hand, more appropriate classifications
exist for studies not following the formal definition of “case study”. On
the other hand, the definition of “case study” does not incorporate all
different types of studies possible to conduct in a real-life context.

We have also emphasised multiple data collection methods to clar-
ify that triangulation is essential. It is essential since it is close to
impossible to control the independent variable in a real-life context.
To interview more than one person does not make it a case study.
In several existing definitions of case study, the concept of “multiple
sources” is unclear, and may be interpreted differently by different
researchers. Furthermore, by introducing the role of the investigator
in the definition, we would like to make the boundary with action
research clearer.

Second and finally, we want to urge researchers, reviewers and edi-
tors to carefully assess the use of different labels for research methods.
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In particular, researchers should provide a reference to the definition
used. Hopefully, this will lead to more studies being more correctly
classified.
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