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Abstract—Context: The Software Engineering (SE) research
continues to gain strength and interest for researchers consid-
ering the need to apply rigor and scientific validity to research
results. Objective: Establishing an overview of the topic through
a classification scheme of publications and structure the field of
interest. Method: We conducted a Systematic Mapping Study,
including articles published until 2019, that report at least one
study of empirical strategies in SE. Results: 80 initial sets of
studies were selected and analyzed, identifying: i) empirical
strategy type used and ii) Software Engineering hypotheses types
used. Also, 20 papers of the set of studies for mapping were
selected and analyzed, identifying 17 empirical strategies and 11
main characteristics to address the empirical research inception
in SE. Conclusions: We corroborate that the selection of an
empirical strategy in Software Engineering research depends on
the nature and scope of the research and on the resources that
the researcher has at that moment, in addition to the degree of
scientific and methodological knowledge that he has to carry out
an empirical study. It is necessary to continue studying in-depth
the behavior and nature of the empirical strategies in Software
Engineering research that allows strengthening the scientific
taxonomy in SE, besides walking towards the automation of the
experimental process.

Index Terms—empirical strategy, software engineering, system-
atic mapping study, empirical software engineering.

I. INTRODUCTION

The research methodology in the last decade has been of

interest to researchers in Software Engineering (SE) due to the

need to give scientific validity and rigor to the results obtained

in the study and analysis of research work [1]. Besides, the

need to evaluate and validate new research proposals utilizing

empirical studies in SE is recognized today to a greater extent

than ten years ago [2]. The choice of methodology, strategy,

and research method should not be considered “good” or “bad”

a priori because this depends mostly on the establishment,

field, approach, and objective of the research [3]; Software

Engineering is a laboratory science [4].

From the conception of the researcher’s thought, there is a

selection bias, which adds the degree of scientific and method-

ological knowledge of carrying out an empirical study [5].

Furthermore, it is influenced by the availability of alternatives

for the researcher, such as the accessibility of data sources, the

researcher’s knowledge and experience about the methods and

methodology of the research that will influence the design of

the study [6]. For SE, it is necessary to distinguish between

two types of scientific knowledge: science and technology,

knowledge for understanding and knowledge for a purpose

[7]. Starting from the fact that the scientific approach typically

consists of observation, measurement, and experimentation [8].

In this sense, researchers in SE have adopted numerous

methods, approaches, and empirical strategies from other

disciplines such as psychology, medicine, and biotechnology

that allow us to narrow the gap in the variety of terminology

that makes it difficult to establish a clear and concise taxonomy

in the SE [9]; it is necessary to do more empirical research

and evidence-based practice [10]. In this sense, Harrison and

Basili in 1996 explained that Empirical Software Engineering

(ESE) is the area of research that emphasizes the use of the

empirical method in the field of Software Engineering [11].

The motivation of the present study is to strengthen the

formality, standardization, and automation of the methodolog-
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ical process in empirical research for SE. In this context, we

established three research questions: RQ1: What are the empir-

ical strategies used in software engineering?. RQ2: What kind

of hypotheses are handled in the empirical strategies?. RQ3:

What are the main characteristics to address the empirical

research inception in SE?.

The objective paper is conduct a systematic mapping study

(SMS) of Empirical Strategies used in Software Engineering

to establish an overview of the topic through a classification

scheme of publications and structure the field of interest.

The rest of the paper is structured as follows: Section 2)

Background: We establish the research paradigm for empirical

study and describe the literature review methods. Section 3)

Research Method: Conducting a Systematic Mapping Study

(SMS). Section 4) Results: Results obtained from the SMS.

Section 5) Discussion and conclusions of the study. Section

6) Appendix: presents the boundary documents included and

excluded from the work.

II. BACKGROUND

A. Research Paradigms for Empirical Studies

The basis of empirical research is the observation of phe-

nomena and the capture of experiences, so it is essential to

plan the steps to conduct their studies [12]; this will allow

the researcher to solve problems or obstacles that may arise

during the experimental process. Besides, the researcher must

be aware of the potential threats to his or her study and justify

their findings [6]. In this sense, we consider explaining three

elements that the researcher must know: 1) The analysis unit,
is the critical object analyzed in the empirical research. It can

be an artifact, a project, a specific role of a person, a group

of people, or an organization. The analysis unit’s decision is

critical since it dictates the research question that tends to be

integrated into the research methods [2]. 2) Sampling, is the

process of selecting what portion of the population to analyze.

There are several sampling strategies that a researcher can

adopt, such as random sampling and snowballing. Researchers

must understand the sampling process well before beginning

to collect their data [13]. 3) Reliability and validity, are

considered at each step of the research design decision points;

this may include the design of a questionnaire or interviews,

experimental design, sampling strategy, or how the data are

analyzed. Carrying out empirical research without considering

its reliability and validity does not make sense because the

researcher will not generalize from the results [14].

There are several researchers’ criteria about the types of

research paradigms for empirical studies, from a philosophical

approach Tayler and Medina in 2007 [15], Creswell and Poth

in 2018 [16] and Ahrens and Zaščerinska [17] explain the

following:

a) Positivist paradigm: Which tests theories or hypothe-

ses.

b) Post-positivist paradigm: Analyzes the interaction be-

tween the researcher and his/her research participants through

quantitative methods such as survey research and qualitative

methods such as interviews and participant observation.

c) Interpretive paradigm: Understands other cultures

from the inside through ethnographic methods such as infor-

mal interviews, participants, observation, and establishment of

ethically healthy relationships.

d) Critical paradigm: Involves identifying and trans-

forming socially unjust social structures, policies, beliefs, and

practices.

e) Integral paradigm: Provides to design new hybrid

methodologies that involve multiple epistemologies and their

accompanying quality standards.

For Wohlin et al., in 2012, there are two types of research

paradigms according to their scope for empirical studies such

as [2]:

f) Exploratory research: Is concerned with studying ob-

jects in their natural environment and letting the findings

emerge from observations; this implies that a flexible re-

search design is needed [18] to adapt to changes in the

observed phenomenon. Flexible design research is also known

as qualitative research since it is based primarily on qualitative

data. Inductive research attempts to interpret a phenomenon

based on explanations presented by people are concerned with

discovering the causes observed by the subjects in the study

and understanding their view of the problem in question. The

subject is the person who participates in an empirical study to

evaluate an object.

g) Explanatory research: Mainly concerned with quan-

tifying a relationship or comparing two or more groups to

identify a cause-and-effect relationship, is often carried out

through controlled experiments. This study is of fixed design

[18], so the factors are fixed before the study is launched.

Fixed design research is also known as quantitative research

since it is based mainly on quantitative data. Quantitative

research is appropriate when the effect of some manipulation

or activity is tested. Descriptive research is always at the

base of explanatory research. The causal hypothesis cannot

be formulated if the problem is not described in depth.

In general terms, from the moment a scientific problem is

identified until a solution is found, the research around it goes

through an exploratory, descriptive, and explanatory phase. For

this reason, it may be recommended that when approaching a

research topic, researchers should consider in what phase of

their knowledge they are and take into account this approach

to determine lines and forms of action [19].

B. Empirical Research Methods

As well as the types of paradigms, there are various criteria

used by researchers to define research methods for empirical

studies, according to Jiménez R. in 2018, who establishes the

following [19]:

a) Inductive method: Reasoning that makes it possible

to obtain general conclusions from particular facts.

b) Deductive method: Reasoning that makes it possible

to establish predictions based on the general to explain the

particular.
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c) Hypothetical-deductive method: based on hypotheses

that demonstrate or refute in order to conclude. It defines

steps as posing the problem, creating hypotheses, deducing

consequences from the hypothesis, and contrasting them (if

it is false, it returns to creating hypotheses; otherwise, it is

verified, and the Law is established).

According to Gómez & Reidl, in 2010, they established the

following methods of empirical research [20].

d) Observation: Is a method of collecting information

systematically, valid, reliable, and intentional.

e) Measurement: Method based on the collection of

quantitative data indicating regularities.

f) Experimentation: Part of observations, and models

or theories, to formulate hypotheses that are confirmed or

denied by repeated testing of the behavior of elements of the

phenomenon and their relationships.

According to Sandage et al. in 2012, they establish the

following theoretical-empirical methods of scientific research

[21]:

g) Hermeneutic method: Studies the symbolic construc-

tion, subjects’ interpretations, internal coherence of texts, and

discourses.

h) Dialectical method: Considers the relationship of the

problems with the historical and social context, conceives

the phenomena in movement, everything changes and is in

continuous evolution.

C. Empirical Strategies in Software Engineering

Depending on the research approaches, justification, meth-

ods, techniques, instruments, procedures, tools, the purpose

of the evaluation, and the conditions for empirical research

[18], there are several types of strategies used in Software

Engineering. We observe that the recurrent methods are case

study, survey, experiments, action research, which we describe

below:

a) Case study: Is a suitable research methodology for

software engineering research since it studies contemporary

phenomena in its natural context within its real-life setting

[22]. The information is gathering is from a few entities

(people, groups, organizations), and there is a lack of experi-

mental control [23]. The ”unit of analysis” maybe some aspect

of a software engineering project, a software engineering

methodology and its use within an organization, a software

engineering section of an organization, or the whole or a par-

ticular part of a new or ongoing development or maintenance

project and its will vary depending on the research question

[24].

b) Survey: This is a comprehensive process of informa-

tion collection to describe, compare, and explain knowledge,

attitudes, and behavior, and has a high degree of external

validity [25]. Wohlin et al. in 2012 [2] list three types of

surveys: descriptive, explanatory, and exploratory. The surveys

are used as a pre-survey to determine the opportunities and

risks for empirical research [26]. The survey can be applied

to individuals through questionnaires and to literature bases

such as Scopus, IEEE, and MCL through methods such as

Systematic Mapping Study (SMS) or Systematic Literature

Review (SLR) [27]. Whatever the case, it is vital to consider

three aspects: knowing the scope and the resources available to

the researcher to carry out the survey, selecting the parameters

of interest to be examined, and identifying the sources of

information needed, whether in the case of individuals or

literature databases [28].

c) Experiment: Applied to control and manipulate the

situation in a direct, precise, and systematic way [2], that is,

where at least one treatment or controlled variable exists [3].

In SE, they are defined as controlled experiments and applied

in laboratories with humans and software [29]. Several types

of experiments consider the attributes defined in the research;

for example, if the study presents descriptive, correlational,

cause-effect results, most cause-effect studies are done with a

human factor [3] if the study is done with novices, experts,

or both. Suppose the study is conducted in a controlled

laboratory (in vitro) or the field under normal conditions

(in vivo) [30] furthermore if the study is observational [3].

Quasi-experiments are easily performed in vivo with experts.

These experiments usually include a component of qualitative

analysis, including at least some form of an interview. Besides,

there is a lack of randomization of both subjects and objects

[18].

d) Action research: Researchers conduct studies as par-

ticipants in real-world projects; there is limited control over

the process and the results [31]. Relevance to practice is

ensured by its empirical basis and purposeful interactions with

practitioners [32]. Furthermore, it focuses on change; that is,

the researcher actively participates in the improvement of the

software process [2].

D. Hypothesis Types in Software Engineering

Hypotheses are formulated when the research wants to test

an assumption and show characteristic features of a particular

situation, responding to a problem or research question [33].

Fundamentally, it reveals the cause-and-effect relationship in

an investigation. Whether or not we formulate hypotheses

depends on two essential factors: the study’s focus and its

initial scope [34].

In 2001, Zendler proposed four types of software engi-

neering hypotheses: (1) software engineering guesses (based

neither on back-ground knowledge nor on the empirical test

but predominant the speculation and the early stage of theo-

retical work. (2) empirical software engineering hypotheses

(not based on software engineering antecedent knowledge

but are empirically tested). (3) plausible software engineering

hypotheses (based on software engineering antecedent knowl-

edge but are not empirically tested). (4) corroborated software

engineering hypotheses (based on software engineering an-

tecedent knowledge and are empirically tested) [35].

E. Literature Review

There are two agreed approaches to carry out literature

review, SMS and SLR.
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a) Systematic mapping study (SMS): Is a methodology

that provides a visual summary, a map, of the research about

a topic, by structuring and classifying the type of reports and

research results. It provides a more comprehensive overview

[36].

b) Systematic literature review (SLR): Provides a synthe-

sis of existing knowledge from primary sources of a specific

field by understanding and classifying their content. It focuses

on ”how” things are done in the field of study, focusing on

a small set of documents from which as much knowledge as

possible is extracted [37].

Given both approaches, we identified the need to conduct a

systematic mapping study that classifies the existing proposals

or taxonomies that establish empirical strategies, to provide

an overview of the approaches, type of research, type of

hypotheses, and characteristics of existing proposals [53].

III. RESEARCH METHOD

A. SMS process definition

The structure of the SMS was based on Petersen’s guide

[38]; Fig. 1 summarizes the SMS process.

Phase 3: Data Extraction
and Classification

Phase 2: Study identification

Phase 1: Planning
mapping

Need identification
and scoping

Research Question
Definition

Conducting Search

Filtering Studies

Snowballing

Evaluate Search

General classification

Specific classification

Fig. 1. SMS Process.

B. Phase1: planning the mapping

a) Identification of need and scope: The SMS provides

an overview of the proposals about existing empirical software

engineering strategies to classify their main characteristics

as types of research, types of hypotheses, and approaches.

Therefore we established the following research questions.

• RQ1: What are the empirical strategies used in software

engineering?

• RQ2: What kind of hypotheses are handled in the empir-

ical strategies?

• RQ3: What are the main characteristics to address the

empirical research inception in SE?

C. Phase2: Study identification

Below we detail the steps to identify the primary studies

used in the SMS.

a) Search Strategies: We used two search strategies: a

database search and Snowballing, which is to search for new

primary studies in the references of the studies found with the

database search strategy.

The search process conducts as follows: Step 1) Conducting

search the scientific databases. Then join the studies found

and eliminate the repeated studies. Step 2) Filter the studies

by applying inclusion and exclusion criteria. Step 3) Apply

the snowball strategy to include quality primary studies to

the set of studies for the SMS. Step 4) Evaluate the search

by comparing the search result with a set of relevant studies

known to researchers in the field.
b) Development of the search: We conduct the database

search applying the following search string: TITLE-ABS-

KEY (selecting AND empirical AND methods AND for AND

software AND engineering AND research). The scientific

databases chosen were Scopus, IEEE Explore (IEEE), ACM

Digital Library (ACM), Web of Science (WoS); besides, we

selected the specialized Journal Empirical Software Engineer-

ing (EMSE), due to the relevance of the subject of study. We

include studies up to 2019 and do not use an initial date. In

the initial search, we found 333 studies, and after eliminating

the duplicate studies, 80 studies remained. Then in the filtering

process, there were 8 studies. Furthermore, after applying the

snowballing strategy, it was possible to retrieve 11 studies

relevant to SMS’s set of primary studies, see Fig. 2.

Step 1: Conducting Search

Scopus
Search 

(28)

IEEE
Search 

(66)

ACM
Search 
(105)

EMSE
Search 

(76)

WoS
Search 

(58)

Initial set of studies
(80)

Merge Studies
(333)

(8) Studies

Snowballing
(+11)

(+1) Study

Removed
duplicates

Step 2: Filtering Studies

Step 3: Snowball reading

Step 4: Evaluate Search

Set of studies for Mapping
(20)

Fig. 2. SMS Search Process.

c) Filtering Studies: We defined the following inclusion

and exclusion criteria to be applied to the set of initial studies

established in Step 1 of the search. With this step, we identified

the appropriate and relevant studies for mapping in the full text

of the studies.

Inclusion criteria:

• Publications in the English language.

• Peer-reviewed studies in journals or conferences

• Studies that propose a description, classification, or tax-

onomy of the empirical strategies applied in software

engineering.
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• Studies containing an adequate research structure as con-

text, objective, research method, and results.

Exclusion criteria:

• Studies that only refer to empirical strategies in software

engineering.

• Non-peer-reviewed studies, books, book chapters, or gray

literature.

• Studies that are not in English.

• Studies without access.

d) Snowballing: We applied the snowballing search strat-

egy to add quality primary studies to the SMS. This strategy

consisted of reviewing the references for the studies estab-

lished in step 2 of the filtering process. We recovered 8 studies,

plus the 11 studies of the initial set, leaving 19 studies.

e) Evaluate of search: To assess the quality of the set of

primary studies found, we compared them with the following

set of relevant studies known to the researchers: Stol and

Fitzgerald [39],Wohlin and Aurum [6], Easterbrook et al. [40],

Perry et al. [10], Wieringa [41], Zelkowitz and Wallace [42],

Glass et al. [43], Höfer and Tichy [44], Sjøberg et al. [45],

Zannier et al. [46], Jain et al. [47], Dybå et al. [48], Carvalho

João [49]. After the comparison, we recovered the study of

Professor Carvalho João [49], leaving a set of 20 primary

studies for SMS.

D. Phase3: Data extraction and classification

a) General classification: The fields for the general

classification of primary studies were: author, year, keywords,

abstract, forums, affiliation.

b) Specific classification: The fields for the specific clas-

sification were: empirical strategy type, Software Engineering

hypotheses types, and main characteristics of the empirical

strategies used.

IV. RESULTS

A. RQ1: What are the empirical strategies used in software
engineering?

Based on the 20 primary studies found in the SMS, we

observe that the researchers propose multiple criteria to es-

tablish SE’s empirical strategies. We identified 17 empirical

strategies, see Table I. Furthermore, we observe that Controlled

experiment (human/software) stands out and is commonly used

by researchers with 95%, followed by Case study with 90%

and Survey with 85%, see Fig. 3.

B. RQ2: What kind of hypotheses are handled in the empirical
strategies?

To identify the hypotheses used in the empirical strategies,

we used the initial set of 80 primary studies. We classified

them by the type of hypotheses proposed by Zendler [35]. We

observe that most of the studies used the Empirical Software

Engineering Hypothesis type (51.25%), see Fig. 4.

TABLE I
EMPIRICAL STRATEGIES IN SOFTWARE ENGINEERING

Empirical Strategy Primary studies
Controlled experiment
(human/software)

[6], [8], [10], [12], [31], [34], [39],
[40], [41], [42], [43], [44], [45], [46],
[48], [49], [50], [51], [52]

Case study (restrospective /
post-morten, current / non-
intrusive, participatory) (in situ)

[6], [8], [10], [12], [31], [39], [40],
[41], [42], [43], [44], [45], [46], [47],
[48], [49], [50], [51]

Survey (descriptive and ex-
ploratory)

[6], [8], [12], [31], [34], [39], [40],
[41], [43], [44], [45], [46], [47], [48],
[49], [51], [52]

Quasi-experiment [6], [8], [12], [34], [39], [40], [45],
[46], [48], [49]

Action research [6], [12], [39], [40], [41], [43], [45],
[48], [49], [50]

Ethnography [12], [39], [40], [43], [44], [48],
[49], [50], [52]

Computational simulation (in
silico)

[6], [8], [31], [39], [42], [43], [49]

Secondary-data studies [12], [31], [41], [42], [43], [45], [49]
Simulated experiment [6], [31], [39], [42], [43], [49]
Meta-analysis [10], [43], [44], [46], [48]
Phenomenology [43], [44], [49], [50]
Grounded theory [6], [10], [43], [50]
Hermeneutics [6], [43], [50]
Archive research [6], [49]
Delphic study [39], [49]
Focus group (with a panel of
specialists and with key infor-
mats)

[39], [49]

Conceptual analysis [43]

0% 20% 40% 60% 80% 100%
Percentage

Em
pi

ri
ca

l S
tr

at
eg

y

Controlled experiment
Case study

Survey
Action research

Quasi-experiment
Ethnography

Computational simulation
Secondary-data studies

Simulated experiment
Meta-analysis

Grounded theory
Phenomenology

Hermeneutics
Archive research

Delphic study
Focus group

Conceptual analysis

50.00%
50.00%

45.00%

35.00%
30.00%

25.00%
20.00%
20.00%

15.00%
10.00%
10.00%

5.00%

95.00%
90.00%

85.00%

35.00%

10.00%

Percentage 5.00 % 95.00 %

Fig. 3. Empirical strategies used in studies.

C. RQ3: What are the main characteristics to address the
empirical research inception in SE?

Based on the 20 primary studies found in the SMS, we

have identified a set of good practices to address the empirical

research inception, which will be studied/analyzed before

choosing the empirical strategy, see Table II.

V. DISCUSSION AND CONCLUSIONS

This paper establishes a literary overview of the empirical

strategies in Software Engineering research through a system-

atic mapping study. We consider discussing our research with

two related studies on the need that researchers have when
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TABLE II
CHARACTERISTICS TO ADDRESS THE EMPIRICAL RESEARCH INCEPTION

IN SOFTWARE ENGINEERING

Characteristic Rationale Classification
General envi-
ronment [49].

The initial vision of the
research.

1) Study, 2) Experiment

Specific envi-
ronment [49].

The environment where
the research will be con-
ducted.

1) Field, 2) Library,
archive, 3) Laboratory.

Study type
[39].

General scheme defines
the process and proce-
dure of activities un-
dertaken to solve prob-
lems and answer re-
search questions.

1) Field study, 2) Judg-
ment study (to interview
study), 3) Sample studies
(i. e., to interview, ques-
tionnaires), 4) Field experi-
ments, 5) Formal theory, 6)
Laboratory experiment, 7)
Experimental simulation.

Metaphor and
Setting [39].

Direct comparison the
relationship of similar-
ity or analogy between
the place and the real
environment where the
behavior of the phe-
nomenon is established.

1) Jungle (to Field study),
2) Courtroom (to Judgment
study), 3) Referendum (to
Sample studies), 4) Na-
ture reserve (to Field ex-
periment), 5) Jigsaw puzzle
(Formal theory), 6) Clean-
room, test tube (to Labora-
tory experiment), 7) Green-
house, flight simulator (to
Experimental simulation).

Exploratory
questions to
understand
the
phenomenon
[6], [40],
[48].

Basic questions about
the normal patterns of
occurrence of the phe-
nomena within the study.

1) “what’s going on” (to
Field study), 2) “How”,
”Why”, ”Which is better”
(to Field study), 3) “how
things work” (to Judg-
ment study), 4) “what, how
much, and how many, as
well as questions about
how and why” (to Sample
study), 5) “What if” (to
Laboratory experiment).

Research out-
come [6].

It is based on the types
of final results obtained
in the research.

1) Basic research, 2) Ap-
plied research.

Research de-
sign [18].

Design is concerned
with turning research
questions into projects
[18]. Establish various
things and resources
which should be thought
about and kept in mind
when carrying out a
research project.

1) Fixed design, 2) Flexible
design.

Research
Logic [6].

Based on the direction,
the research is con-
ducted, i.e., whether it
goes from the general
to the specific or vice
versa.

1) Inductive research, 2)
Deductive research.

Research Pur-
pose [6].

Based on the scope and
limitation that the re-
search will have.

1) Exploratory, 2) Descrip-
tive, 3) Explanatory, 4)
Evaluation.

Research ap-
proach from
a philosoph-
ical perspec-
tive [40].

Philosophical stance of
knowledge that leads to
logical inference from a
set of basic observable
facts within the research.

1) Positivitism, 2)
Constructivism, 3) Critical
Theory, 4) Pragmatism.

Research ac-
cording to the
nature of the
data [6].

The natural way the data
behaves.

1) Cualitative, 2) Cuantita-
tive, 3) Mixed Approach.

0%

20%

40%

60%

Pu
bl

ic
at

io
ns

Empirical Software
Engineering Hypotheses

Corroborated Software
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Fig. 4. Publications by Hyphoteses and Empirical Strategies.

selecting the type of study and the decisions that should be

made during the research design. The first study is by Stol et
al. in 2018 [39], who make an essential contribution through a

proposal of an ABC framework for SE research that addresses

behavior, scenarios, and a holistic view of eight archetypal

research strategies. The second is by Wohlin and Aurum [6] in

2015; they propose a decision-making structure that contains

some decision points to help researchers in the starting point

for the research design before going into the research details

design chosen. In a discussion with our study, we classified

into 17 empirical strategies based on 20 primary studies

resulting from our SMS, this we report in Table I. We also

reported the current trend of application of these strategies.

We synthesized 11 main characteristics that the researcher

should consider when empirical research inception in Software

Engineering, this we report in Table II. As conclusions, we

establish the following: We observe that the researchers in

Software Engineering continue applying in their majority three

empirical strategies: Controlled experiment, Case study, and

Survey, respectively, this we report in Fig. 3. These three

strategies appear in the great majority of the proposals on

classifications, which shows their importance with respect for

the rest (which appear in at most 50%). We identified the

level of application of the kinds of hypotheses handled in the

empirical strategies in Software Engineering for Controlled

experiment most apply Corroborated Software Engineering

Hypotheses, for Case Study, Survey and Secondary-data stud-

ies most apply Empirical Software Engineering Hypotheses,

this we report in Fig 4. We conclude that it is essential to

establish from the inception of the research the type of study

that will be carried out and consider the main characteristics

that the empirical strategies have in SE. We corroborate that

the selection of an empirical strategy in Software Engineering

research depends on the nature and scope of the research and

the resources that the researcher has at that moment, and the

degree of scientific and methodological knowledge that he has

to carry out an empirical study. Finally, we found a gap in the

definition of the characteristics of empirical methods in SE

research. Therefore, it is a challenge for new researchers in

SE to select a correct empirical strategy for their research.
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Automation in this sense would help to minimize this gap.

As future work, it is necessary to continue studying in-depth

the behavior and nature of the empirical strategies in Software

Engineering research that allow us to contribute to the body of

knowledge and strengthen the scientific taxonomy in SE and

walk towards the automation of the experimental process.

VI. APPENDICES

The initial set of studies (80 studies) are available in [54]

The list of mapped primary studies (20 studies) is available in

[55]
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