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Abstract — Background — The influence of individual personalities
on individual tasks and team work has been a concern in software
engineering over the past 50 years. However, how to use personality
analysis and what it can offer for the practice of software engineering
is still subject to debate among researchers. Aim — The goal of this
work is to identify the methods used, topics addressed, personality
tests applied, and the main findings produced in the research about
personality in software engineering. Method — We performed a
systematic literature review of peer reviewed studies published
between 1970 and 2010. Results — Data extracted from 42 studies
shows that pair programming and team building are the most
recurring research topics and MBTI is the most used test.
Conclusions — Contradicting evidences were found that may have
been caused by differences in context, research method, and versions
of the tests used in the studies. While this raises a warning for
practitioners that wish to use of personality tests in practice, it shows
several opportunities for researchers.

Keywords — indivicual personality, personality tests, software
engineering, systematic literature review.

L INTRODUCTION

The influence of individual personalities on individual tasks
and team work has been a concern in software engineering
from the 1960s (Weinberg 1998; Lee & Shneiderman 1978;
Shneiderman 1980). The quest for reliable methods and
instruments to predict individual performance on certain tasks
(Da Cunha & Greathead 2007), to build effective and
motivated teams (Gorla & Lam 2004), or, in general, to find
the “best person for the job” (Capretz & Ahmed 2010) are
among the central goals of the research about personality in
software engineering.

However, how to use personality analysis and what it can
offer for the practice of software engineering is still subject of a
warm debate among researchers (Hardiman 1997;Kerth,
Coplien & Weinberg 1998). This is not a surprise given that
personality is one of the most complex constructs in social
sciences and personality analysis one of the most difficult tasks
in psychology (Costa & McCrae 1992). In fact, McDonald &
Edwards (2007) found methodological faults in the use of
personality tests in several studies in software engineering that
cast doubts about the validity of the results.

Nevertheless, used appropriately, the study of personality
conducted using psychometrics and personality tests can assist
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individuals to their work through a better understanding of
preferred styles for individual working, communication,
learning, management, being managed, and team-working.
Indeed, reliable models for predicting individual performance
or building effective teams can be important tools to improve
the practice of software engineering.

Despite five decades of research efforts producing diverse
and relevant results, there is no comprehensive and systematic
review of the studies about personality in software engineering.
Given the complexity of this research topic, the diversity of
theoretical traditions related to the study of personality, and the
variety of personality tests available, a mapping of the
published studies is important to summarize and integrate
findings, and to identify opportunities for future research.

In this article, we report the results of a systematic review
of the studies published between 1970 and 2010 that addressed
the problems related to the influence of individual personality
in software engineering. We identified and summarized the
main topics researched in the studies, the research method, the
type of subjects (students or professionals), and, when
applicable, the personality tests used. Besides, we attempted to
integrate the results that show effects of personality in
individual or team performance, although this integration was
not always possible due to the differences among the studies.

This article is organized as follows. In Section II, we
present a brief conceptual background about personality
theories and related work. In Section III, we describe the
review method. In Section IV, the results of the review are
presented, answering our research questions. In Section IV.B,
we discuss the implications of our results for research and
practice, and the limitations of this review. Finally, in Section
VI, conclusions and directions for future work are presented.

II.  BACKGROUND AND RELATED WORK

There is no consensus in psychology on the definition of
personality and a deeper discussion of this subject is out of the
scope of this work. Nevertheless, we found important to use a
definition to clearly define the focus of this review and to guide
the review team during the process of inclusion and exclusion
of primary studies. According to Ryckman (2004), personality
is “the dynamic and organized set of characteristics possessed
by a person that uniquely influences his or her cognitions,



motivations, and behaviors in various situations”. This
definition is general enough to allow the inclusion of studies
covering a wide range of personality theories and research
methods. Besides, the definition clearly separate personality
from other constructs like cognition, motivation, and behavior,
which are not the central interest of this review.

The study of personality has an abundance of theoretical
traditions in the field of psychology, including traits, types,
behavioral, and psychoanalytic theories. Of those traditions,
traits and types theories are among the most used in
organizational psychology (Anderson et al. 2002) and in the
studies about personality in software engineering. This review
focuses on these two traditions.

Traits are defined as “enduring patterns of perceiving,
relating to, and thinking about the environment and oneself that
are exhibited in a wide range of social and personal contexts”
(American Psychiatric Association 2000). The traits theories
assume that traits are stable over time, differ between
individuals, and influence behavior. Personality types are
related to the classification of people with respect to
psychological differences among them. Types distinguish from
traits in that the latter comes in different levels or degrees,
whereas types are discrete.

Most of the studies about personality in software
engineering use personality tests to identify differences among
individuals. In psychology there are two major categories of
personality tests: projective and objective. Projective tests
assess individual personality through responses from
ambiguous stimulus with the assumption that personality is
unconscious and the individual’s responses will reveal its inner
characteristics. Objective tests measure personality by self-
assessment questionnaires with the underlying assumption that
personality is primarily conscious and can be directly accessed.

All studies in this review that use personality tests use a
form of objective test. This preference may be due at least two
reasons. First, objective tests are considered more reliable and
valid than projective ones. Second, objective tests are easier to
apply, thus giving the (false) impression that it can be
administered by researchers without deeper background in
psychology and psychometrics. While this is true for the
application of the test, McDonald & Edwards (2007) warn that
interpretation of the result and its implications for the work
practice is not straightforward and requires properly trained
professionals.

The only study we found that reviews the literature about
personality in software engineering is presented by McDonald
& Edwards (2007). This review surveyed published articles in
software engineering focusing on the application and
interpretation of personality tests. The authors reviewed 40
papers published between 1984 and 2004, from which 13
distinct empirical studies that used personality tests were
analyzed in depth. This analysis focused on “to identify
whether reliable and valid instruments have been used, whether
the test chosen is appropriate for the purpose, and the extent to
which the personality testing process used is explicitly reported
and discussed” (Mcdonald & Edwards 2007). The authors
placed great emphasis on trying to identify whether the testing

process, including interpretation of the results, was carried out
directly or in consultation with qualified professionals.

The analysis of the primary studies showed several
methodological problems with respect to reliability and validity
of the test instruments, and to the incomplete and sometimes
incorrect interpretation of the results. The authors conclude the
review with several recommendations for potential participants
in testing processes, academics conducting tests, and
practitioners that wish to interpret results from published work.

Although this review presents important results for the
research in the theme, it has one important limitation. There are
no explicitly stated search and inclusion/exclusion processes,
therefore it is not possible to evaluate if the sample of 13
articles is not biased. In fact, we do not consider the study a
systematic review. Besides, our review has a broader goal of
mapping all studies about personality in software engineering,
including those that use personality tests.

III. REVIEW METHOD

Kitchenham (2004) adapted guidelines for performing
systematic literature reviews (SLRs) in medicine for SLRs in
software engineering. Later, using concepts from social science
(Petticrew & Roberts 2006), Kitchenham & Charters (2007)
updated the guidelines. The literature differentiates two broad
types of systematic reviews (Petticrew & Roberts 20006),
including:

e  Conventional SLRs (Petticrew & Roberts 2006), which
aggregate results about effectiveness of a treatment,
intervention, or technology, and are related to specific
research questions like: /s intervention | on population
P more effective in obtaining outcome O in context C
than comparison treatment C? (resulting in the PICOC
structure (Petticrew & Roberts 2006))

e Mapping (or scoping) Studies (MS) (Arksey &
O’Malley 2005) aim to identify all research related to a
specific topic, i.e. to answer broader questions related
to trends in research. Typical questions are
exploratory: What do we know about topic T7?

In this article, a mapping study of the research about
personality in software engineering was performed. This work
is classified as a secondary study since a review of primary
studies was performed. The guidelines of Kitchenham &
Charters (2007) were followed to plan and execute the review,
and the structure used by Dyba et al. (2008)was followed to
organize this article. Our goal is to collect evidence that can be
use to guide research and practice, therefore we consider this
review to be part of the evidence based software engineering
effort (Kitchenham, Dyba & Jergensen 2004).

A. Research Questions

The construction of the review protocol starts with the
careful choice of the research questions that will guide de
review process. In this review, our goal is to produce a
mapping of the research about personality in software
engineering and seek to answer the following specific
questions:
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RQ1: What are the research topics investigated in the
research  about  personality in  Software

engineering?

What are the research methods used in the studies
and in which context (academic or industrial) they
are applied?

RQ2:

RQ3: What are the personality tests applied in the studies
and the type of participants (professionals or

students)?

What are the main effects or outcomes of
personality on the tasks and process of software
engineering?

RQ4:

B. Inclusion and Exclusion Criteria

Studies were eligible for inclusion in the review if they
presented research on personality in software engineering.
Given the abundance of theoretical traditions related to the
study of personality, we decided to include only those that
addressed traits or type theories. Studies addressing other
individual  characteristics  (e.g., behavior, cognition,
competence, abilities, roles, etc.) were excluded.

No restriction was imposed on the type of the studies, thus
articles reporting empirical studies (based on direct observation
or experiments), theoretical studies (based on an understanding
of the theme from experience or reference to other works),
industrial experience reports, and literature reviews were
eligible. Empirical studies that used -either students or
professional software developers as subjects were included.
Only studies written in English were included.

Studies showing opinion pieces, viewpoints, or purely
anecdotal evidence, and those presenting in progress research
or incomplete results were also excluded.

C. Data Sources and Search Strateqy

A broad search process was performed looking for primary
studies published between January 1970 and December 2010,
combining automatic and manual search. Manual Search was
performed on relevant journals and conference proceedings
(TABLE I). The researchers looked for title of all published
articles in each source used in the manual search.

TABLE L MANUAL SEARCH SOURCES

ACM Computer Surveys

ACM Transactions on Software Engineering Methodologies
Communications of the ACM

Empirical Software Engineering Journal

Evaluation and Assessment of Software Engineering

IEE Proceedings Software (now IET Software)

IEEE Software

IEEE Transactions on Software Engineering

Software Practice and Experience

Information and Software Technology

Int. Conference on Software Engineering

Int. Symposium on Empirical Software Engineering and Measurement
Journal of Systems and Software
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The automatic search was performed in five search engines
and indexing systems: ACM Digital Library; Elsevier
ScienceDirect; El Compendex; IEEEXplore Digital Library;
Scopus. All automatic searches were performed on the entire
paper. To achieve high coverage, the search string used in the
automatic search (Figure 1) was constructed based on two
keywords:  “personality” and “software engineering”.
Synonyms for software engineering used in other SLRs (e.g.,
Beecham et al. (2008)) were used. In consultancy with
specialists in personality psychology, no synonym for
personality was found to be necessary.

("software engineering" OR "software development" OR
"agile development" OR "systems engineering" OR
"systems development" OR "software project") AND
(“personality’)

Figure 1. Search String

D. Study Selection

[ Automatic Search ]—)

2,177

Searchresults Maxual Search

132 Potentially 20

[ First Filter

Tifle and abstfract Relevant Potentially Relevant
l |
W
Merge 141
Remove Duplicates 11 studies Unigue Studies
removed \[’
Selection
clusion/Exciusion - B
criteriaonfull paper 99 studies Unique articles

excluded

Figure 2. Stages of the Study Selection Process

The study selection process is illustrated in Figure 2.
Results from the automatic search (n=3,177) were evaluated by
four researchers looking at the title and excluding the studies
that were clearly not relevant. The resulting articles (n=132)
were merged with 20 potentially relevant studies found in the
manual search, and 11 duplicates were removed. Finally, the
four researchers applied the inclusion and exclusion criteria on
the set of potentially relevant studies (n=141), resulting in 42
articles selected for the review (Appendix A).

E. Dala Extraction

Data extraction was carried out guided by an extraction
form implemented in MS Excel™. Each article was assigned a
unique identifier (S1 — S42). The following information was
extracted for each article: the year of publication, authors,
research topic addressed, type of study (empirical, theoretical,
literature review, and industry experience report), and the
research question. For the empirical studies, the research
method and the subject of investigation (professional or
student) were also extracted. The methods presented by
Easterbrook et al. (2007) were used to classify the research
methods: experiments or quasi-experiments, case-studies,
surveys, ethnography, and action research. The types of
research question presented by Easterbrook et al. (2007) were
used to classify the research questions and extract their
variables.



TABLE II TYPES OF RESEARCH QUESTIONS

RQ Category Sub-category RQ Code

Existence E

Exploratory Description and Classification DCL
Descriptive-Comparative DCO

Base-rate Frequfen?y Distribution FD
Descriptive-Process RP

Relationship Relationship R
Causality C

Causality Causality-Comparative CC
Causality-Comparative Interaction CCI

Design Design D

TABLE IIL EXAMPLE OF EXTRACTION OF RESEARCH QUESTION
COMPONENTS
ID [Research Question (RQ) |RQ Code |RQ Structure [RQ Components Topic

813 [{HO1): Heterogeneous C
developer personalities and

What effect  |X =heterogeneous developer  |Pair
does X have [personalities and temperaments |Programming
temperaments do not affect on Y7 T = pair performance

pair performance

F. Synthesis of Findings

The data extracted from each study were integrated in
categories representing the research topic addressed, research
method used, the personality tests applied, and the type of
participants in the research (subjects of investigation).
Frequencies of each component in the categories were
presented using column charts. Bubble charts were built to
relate two or more categories, thus providing several
combinations of the data.

The categories of research topics were built using a form of
thematic analysis (Dixon-Woods et al. 2005), in the following
steps. First, the research question was extracted from the
primary study and classified according to the definition of
Easterbrook et al. (2007) (TABLE II). The categories are
defined as follows:

e Exploratory - questions that attempt to understand the
phenomena and identify useful distinctions to clarify
its understanding;

e Base-rate — once the phenomena is understood, base-
rate questions aim to identify the normal patterns of the
phenomena occurrence;

e Relationship — questions that aim understand the
relationship between two phenomena occurrence,
specifically whether the occurrence of one is related to
the occurrence of the other;

e Causal — established the relationship, causal questions
tries to understand why the relationship occurs by
attempting to identify cause and effect;

e Design — these type of question focuses in designing
better ways to do software engineering.

Second, the wvariables of the research question were
extracted using templates for each type of question. Third,
similar variables were grouped in themes. Finally, after all
variables have been grouped, the groups were given names that
better represented the research topic. TABLE III shows an
example of data extraction of a research question of S15 in
which the dependent variable Pair Performance was grouped

with others that refer to pair programming, and at the end this
group was categorized under the research topic Pair
Programming. Using this procedure, the categories of all
research topics were constructed.

IV. RESULTS

A.  Overview of the Studies

The study selection process (Figure 2) resulted in 42 studies
selected for data extraction and analysis (TABLE VII). Figure
3 depicts the temporal distribution of primary studies. Observe
that 83% (35/42) of primary studies have been published after
2004. This indicates that, although the human factor in
software engineering has been acknowledged and researched
since the 1970s, research focusing in personality is much more
recent, with the vast majority of the studies developed in the
last decade.
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Figure 3. Temporal Distribution of Primary Studies

TABLE IV. STUDIES TYPES
Study Type | Number | Percentage
Empirical 36 86%
Theoretical 6 14%
Total 42 100%
TABLE V. RESEARCH METHODS
Research Method | Number | Percentage
Experiment 12 33%
Quasi-Experiment 2 6%
Case Study 11 30%
Survey 10 28%
Ethnography 1 3%
Total 36 100%

TABLE VL. SUBJECTS OF INVESTIGATION
Subject of Investigation | Number | Percentage
Students 20 56%
Professionals 15 41%
Both 1 3%
Total 36 100,00%
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TABLE VIIL. SUMMARY OF THE STUDY SELECTION PROCESS

Search Source Search | Potentially | No Access Not Repeated | Incomplete | Relevant Search First

Strategy Results Relevant Relevant Studies Efficacy Filter
Efficacy

(a) (b) (c) (c/a) (c/b)
IEEEXplore 229 15 0 5 0 4 6 2,62% 40,00%
ACM 604 46 0 21 19 0 6 0,99% 13,04%
Automatic | ScienceDirect 919 18 0 9 0 0 9 0,98% 50,00%
EI Compendex 125 29 1 2 14 0 12 9,60% 41,38%
Scopus 1300 24 1 8 9 0 6 0,46% 25,00%

Manual Proceedings
and Journals - 20 0 6 11 0 3 15,00%
Total 3177 152 110 42

Eight six percent (36/42) of the primary studies report
empirical research (TABLE IV), which increases the strength
of evidence found in this review (Atkins 2004). The empirical
studies used a variety of research methods (TABLE V) and
nearly 40% (14/36) performed controlled experiments or quasi-
experiments which also provides strong evidence. Finally, the
studies used professionals from industry and students as
subjects in the investigations (TABLE VI).

B. Answers to the Research Questions

This section presents the synthesis of the findings of this
review organized according to the four research questions. We
present the synthesis of empirical and theoretical studies
separated to allow a clear separation of empirically based
evidence from non-tested propositions and models.

1)  Synthesis of the Empirical Studies

RQ1: What are the research topics investigate in the
research about personality in software engineering?

The research topics were categorized using the procedure
explained in Section IILF. Since a given study can contain
more than one research question, it can be related to more than
one research topic. Therefore, the sum of the percentages in the
chart of Figure 4 is greater than 100%.

Pair Programming

Team effectiveneas
Individual performance!
Software process alocation
Behavior and preferences
Education

Project manager effectiveness

0 2 4 6 g 10 12 14

Figure 4. Research Topics

We will briefly describe each research topic from the point
of view of how they are influenced by personality as
investigated in the primary studies.

Pair Programming is a practice mainly used associated
agile methodologies in which two programmers work
collaboratively on the same code and sharing the same
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computer. The potential benefits for software development are,
among others, reducing defects, improving quality and
communication. Therefore, the work associated with this
research topic investigating the influence of personality in
implementing this practice, in particular in which case pairs
formed by individuals with different personality perform better
then uniform pairs.

Team Effectiveness in software engineering is investigated
from the standpoint of how it can be affected by the
interactions of personality among all team members. That is,
what are the impacts of personality factors in the composition
of teams, conflicts resolution, job satisfaction, and, in general,
project success.

The influence of personality on /ndividual Performance of
the software engineer is investigated in order to understand
which personality traits or types are ideal for the work tasks in
software engineering. The researches that study this topic
consider that personality can influence the outcomes of a
software project more than technology, process, or tools.

Software Process Allocation is studied considering that the
work in software development is diversified and
multidisciplinary, involving tasks such as analysis, design,
coding, testing, among others. Therefore, the allocation of
individual to roles in a software team is seen as a critical factor
for project success because certain personality traits may be
better suited to perform certain tasks.

Behavior and Preferences is investigate given that certain
attitudes and preferences of the software engineers are
influenced by their personality traits or types, understand how
this relationship is defined is important to provide a general
understanding of how these attitudes and preferences explain
the work styles, habits and preferences for tools and processes.

The influence of personality in the Education of students of
software engineering work is seen by some researchers as a key
factor for successful learning. Therefore, these researchers are
seeking to understand of how the style and teaching practices
can be tailored to the specific personality to improve the
efficacy of the learning process.

Project Manager Effectiveness is a research topic explored
from the perspective of how personality traits or types affect
their leadership behavior and how this behavior impacts
individual and team's satisfaction, and, consequently, the
success of the project.
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Figure 5. Mapping of Research Topics, Methods, and Subjects

RQ2: What are the research methods used in the studies
and in which context (academic or industrial) they are
applied?

The question RQ2 aims to identify the research methods
used in the primary studies, as well as the contextual setting of
each study regarding the type of participants. In Figure 5 we
present a unified mapping with two visions: the relationship
between research methods and research topics, and the
relationship between types of participants (subjects of
investigation) and research topics. In the chart, the size of the
circle indicates how many articles were identified for each
relationship and the number of studies is indicated in the center
of the circle.

The distribution between types of participants in the studies
is relatively well balanced: 56% (20/36) use students and 42%
(15/36) use professionals. Nevertheless, studies using
professionals are better distributed among the research topics,
unlike the research with students who are focused mainly on
pair programming. The case study and survey studies are well
distributed among the research topics, but experiment is very
focused on pair programming, which may indicate the
difficulty of using experiments on other topics, and also
employing professionals.

RQ3: What are the personality tests applied in the studies
and the type of participants (professionals or students)?

Personality tests used in the primary studies are shown in
Figure 6.

MEBTI
BF/FFIM
ET3

16 PF-5
Tniv. Detrver
FROQ

Various

Do not use

Figure 6. Personality Tests

PM Effec. Educat. Behavior SW proc. Indiv. Team  Pair
and pref alocation perf.  effec.  Program

Both  Prof  Stud

Figure 7. Mapping of Research Topics, Personaliy Tests, and Subjects

The Myers-Brigg Type Indicator (MBTI) is used in 42%
(15/36) of the studies. Combined with the 14% (5/36) that used
the Kersey Temperament Sorter (KTS), 56% (20/36) of studies
use tests based on Jung’s Personality Types Theory. Tests
based on the Five Factor Model (FFM) (Costa & McCrae
1992), in particular the NEO-PI test, have been used in 28%
(10/36) of the studies. The remaining studies used a variety of
other specific tests.

In Figure 7, we present the combination of the research
topics from RQ1 and the types of participants from RQ2, with
the personality test used in the study. Among the 20 studies
that applied MBTI and KTS, only 11 provided the results for
the sample of participants (S10, S12, S14, S15, S16, S20, S22,
S29, S30, S33, S39). Regarding the application of tests based
on FFM, 5 presented the results for the sample of participants
(82, S6, S7, S8, S41). Therefore, one could think of performing
meta-analysis to integrate these results. However, considering
the poor description of and great differences in the research
contexts, lack of details of the statistical treatment of the data,
and several methodological problems related to test application
and interpretation (as those discussed by McDonald & Edwards
(2007)), meta-analysis would not provide reliable results.

RQ4: What are the main effects or outcomes of personality
on the tasks and process of software engineering?

To answer this question, we present a brief descriptive
synthesis of the evidences about the influence of the
personality on the tasks and processes in software engineering,
organized according to the research topics (Figure 4).
Regarding this synthesis, the reader must be aware that we did
not investigate the consistency among the operational
definitions of the constructs used as outcomes in the studies. In
fact, most studies did not provide characterization of these
definitions that would allow such investigation. Furthermore,
we also did not check the consistencies of the population
among the studies, again for lack of information in most of the
studies. Therefore, the discrepancies among the results that are
presented in the synthesis may be the result of different
operationalization of the evaluated outcomes, to differences in
the contexts or population, or differences in the version of the
tests applied and the way results of the application were
analyzed. To facilitate the understanding of the synthesis, we
put the personality test together with the reference of the study,
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for instance, S2-FFM means the study S2 that uses a test based
on FFM.

Pair Programming: most of the studies in this topic tested
whether the composition of the pair with respect to differences
or similarities in personality, influenced the performance of the
pair. Seven studies presented conflicting evidences: three found
that pairs with distinct personality types (heterogeneous)
perform better than homogeneous pairs (S10-MBTI, S15-KTS,
S25-MBTI), three found no relationship between
heterogeneous and homogeneous pairs (S3-FFM, S41-FFM,
S42-FFM), and one study showed that personality clash is one
of the most serious problems in pair programming (S18-None),
but did not report which personality types cause more clashes.
One study (S5-Denver) found evidence that pairs formed by
explicitly combining certain personality traits (Open-
mindedness and Responsibility) result in code with better
quality. On the other hand, one study argues that personality
has low predictive value for performance of pairs when
compared with expertise, task complexity, and country (S2-
FFM) and another study shows that personality has no
influence on communication, satisfaction, trust, and
compatibility of the pair (S9-MBTI). With respect to
collaboration between members of the pair, one studied found
that variability in personality improves collaboration (S4-
FFM).

Team Effectiveness. the studies showed evidence that
personality relates to project success (S33-MBTI), and also to
code quality, individual satisfaction, and team cohesion (S8-
FFM). Other studies show that personality diversity in teams is
not directly related to team effectiveness (S26-KTS, S30-
MBTI, S33-MBTI), while one study found that diversity is
important in the early stages of the software project and that
this importance decreases as the project evolves and the team
matures (S23-KTS). Another study showed that teams with
predominance of Introversion experience lower effectiveness
due to communication problems (S20-MBTI). Finally in this
topic, one study lends evidence that heterogeneous teams are
“optimum” when solving unstructured tasks  while
homogeneous teams are “optimum” when solving structured
tasks (S39-MBTI).

Individual Performance:. articles in this topic investigated
the best fit between certain software engineering tasks and
personality. One of the studies identified that a particular
personality type is positively related to performance of the task
of code review (S27-MBTI). Using a combination of the results
of several specific tests, one study found that personality
exhibits a predictive relationship with object oriented
programming (S40-Various). On the other hand, one study
showed no significant relationship between personality and
programming performance (S6-FFM) and a second found no
significant difference in personality between exceptional (high
performers) and non-exceptional programmers (S14-MBTI).
Finally, it was found that personality affects individual job
satisfaction (S35-PRQ) in two aspects: challenges at work and
feeling of respect and appreciation.

Software Process Allocation: the four empirical studies
classified in this topic investigated the relationship between
personality and performance, with respect to technical roles in
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the software process. From the results of surveys of personality
types of software engineers, two studies propose how to map
personality types to technical roles (S12-MBTI, S26-KTS). On
the other hand, one study failed to demonstrate the influence of
personality and did not consider this factor on the proposed
competency model (S16-MBTI).

Behavior and Preferences: The four empirical studies
classified in this topic provide evidence that: personality
influences attitudes toward judgment and decision making of
the software engineers (S7-FFM); personality factors affect
how individuals react to or prefer techniques, methods and
processes (S32-FFM, S38-None); systems analysts tend to be
technically oriented (S37-MBTI).

Education: the three empirical studies classified in this
topic provide evidence that: a form of education with specific
activities based on the variety of personality of students is more
effective (S22-MBTI, S29-KTS) and that the assembly of
groups based on the personality of each member maximizes the
strengths and minimizes weaknesses, promoting a better way
of learning for students (S24-KTS).

Project Manager Effectiveness: in this topic the studies
show that: there is no pattern linking the leadership behavior of
the project manager with personality traits (S11-MBTI);
personality of the project manager is related to project success
(S17-FFM); heterogeneity between the project manager and the
team members regarding to some aspects of personality are
related to team performance (S26-KTS).

TABLE VIII.  SUMMARY OF THEORETICAL STUDIES
ID Research Test Outcomes
Topic

S01 | Software MBTI | The study proposes a mapping between
process the job requirements of each role in
allocation software development, interpersonal

skills (soft skills), and the corresponding
personality types most suitable.

S13 | Software MBTI | The study proposes a model showing the
process influence of personality variables in four
allocation stages of the software development

process.

S19 | Personality MBTI | This study, described in Section II,

Test presents a critical appraisal of 13

Application empirical studies that used personality
tests in software engineering. The study
analysis the reliability of the test
instruments and the evidences of
adequate application and interpretation
of results. Recommendations to potential
participants, practitioners, and
researchers are provided

S28 | Job MBTI | The study suggests that certain
Retention personality types influence the decision

paths in relation to changes in
employment in software engineering.

S34 | Project MBTI | The study suggests a personality type
manager that best fits the role of a project
effectiveness manager.

S36 | Education MBTI | The study suggests that a form

of education with specific
activities based on the variety
of personality of students is
more effective.




2) Synthesis of Theoretical Studies

The six theoretical studies are summarized in TABLE VIIIL.
All theoretical studies based their model construction or
propositions on Jung’s Personality Type Theory and, in
particular, on the MBTI test, although they did not actually use
the test. Job Retention and Personality Test Application are the
two topics that are only addressed by theoretical studies.

V. DISCUSSION

A. Implications for Research and Practice

As far as we are aware of] this is the first attempt to review
the literature about personality in software engineering in a
systematic way. Our findings show a great concentration of
empirical research on the study of the effect of personality in
pair programming, followed by the studies on the influence of
personality in team effectiveness. The other research topics
received much less attention. Furthermore, no external
replication of empirical studies was found and only one paper
reported an internal replication. The models proposed in the
theoretical studies were not tested in empirical studies. One of
the implications of these findings for the research community
is that this area of research has open many opportunities to be
explored. In particular, replications are necessary if we want to
consolidate a consistent body of knowledge that can guide
future research and influence the practice of software
engineering.

For the practitioners, the direct application of the results
presented in the studies must be conducted with care. The
conflicting evidences suggest that the research field is not
mature and that direct application of the methods and
instruments used in the studies may not produce the desired
effects. In particular, we agree with McDonald & Edwards
(2007) in that the interpretation of the results of personality
tests and its implications for the work practice is not
straightforward and requires properly trained professionals. We
also believe that a careful analysis of the context in which the
research was conduct is necessary to assess the possibility of
generalizing the results to other settings.

B. Limitations of this Review

The most common limitations in a systematic review are
the possible biases introduced in the selection process and
inaccuracies of the data extraction. These are also the main
possible limitations of this review. The research protocol
developed based on well established guidelines is the measure
taken to prevent selection bias. The combination of automatic
search in several engines and manual search on relevant
publications improves the coverage of the selection process,
reducing possible biases. A multistage selection process was
used, and the researchers recorded reasons for inclusion and
exclusion of studies at each stage, as recommended by
Kitchenham and Charters (2007). Search and selection process
in all stages were performed by at least two researchers, and
conflicts in the selection process were solved either by a third
party or in consensus meetings.

Moreover some software engineering papers that did not
use any of the search terms defined in the protocol may not
have been found, e.g. studies that used any personality test but
did not use the word personality explicitly.

VI. CONCLUSION

This review analyzed 3,177 studies from automatic and 20
from manual search processes, of which 42 provided answers
to four research questions. These studies investigated 9 broad
themes with respect to the influence of individual personality in
software engineering: Pair Programming, Team Effectiveness,
Individual Performance, Software Process Allocation,
Behavior and Preference, Education, Project Manager
Effectiveness, Personality Test Application, and Job Retention.
Only the last two topics were not addressed by empirical
studies. The empirical studies showed that 6 different
personality tests have been most commonly used. While MBTI
largely dominates the studies, tests based on FFM, in particular
NEO-PI, are becoming more popular.

Considering the importance of the effect of human factors
in many aspects of software engineering, the amount of
research about the effects or influences of personality in the
field is very small. Besides, the evidences are weak and in
many cases inconclusive. More research effort is required if we
want research results that can influence the practice of software
development.

This research area is multidisciplinary in nature, since it
necessarily combines knowledge from software engineering
and humanities, in particular psychology. However, most of the
studies have been conducted by researchers from the software
engineering area without collaboration with psychologists or
researchers from related areas (at least this collaboration is not
explicitly mentioned in the papers). We argue that collaborative
work is imperative on this research theme.

Finally this research should be extended to incorporate
deeper analysis and comparison between studies, particularly to
understand the effect size of the outcomes encountered.
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