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ABSTRACT

In this paper we present the results from a survey about the beliefs,
practices, and personalities of software engineers in a large soft-
ware company. The survey received 797 responses. We report sta-
tistics about beliefs of software engineers, their work practices, as
well as differences in those with respect to personality traits. For
example, we observed no personality differences between develop-
ers and testers; managers were conscientious and more extraverted.
We observed several differences for engineers who are listening to
music and for engineers who have built a tool. We also observed
that engineers who agree with the statement “Agile development is
awesome” were more extroverted and less neurotic.

CCS Concepts
* Software and its engineering—Software development methods
* Software and its engineering—Software development techniques

1. INTRODUCTION

There has been an increasing interest in what makes great software
engineers [1] as well as in the personality of software engineers [2].
It is widely believed that personality traits contribute to the success
of software professionals [3] [4] and software projects [5].

In this paper we present an exploratory study on the work practices,
beliefs, and personality traits in a large software company. We sent
out an electronic survey to 3,000 Microsoft employees of which
797 responded. We first asked participants to complete a personal-
ity test in the survey. We then asked questions about work practices
and beliefs of software engineers. In the analysis of the survey we
then related work personality traits to work practices and beliefs.

The results indicate that there are some differences: Managers were
more conscientious and more extraverted. Engineers who listened
to music were more open and extraverted and less conscientious.
Developers who chose to build tools [6] were more open, consci-
entious, extraverted, and less neurotic. The survey also revealed
differences with respect to beliefs about software, e.g., engineers
who agreed with the statement “Agile development is awesome”
were more extroverted and less neurotic.
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While we found some differences in personality, we did not observe
any differences for some groups, e.g., in our survey there were no
personality differences between developers and testers, even
though previous research observed differences [4].

2. RELATED WORK

There is a long history of investigating personality types in software
engineering research, for example, to relate personality of software
engineers to job satisfaction and software quality [7], build effec-
tive software project teams [8], relate personality to effective code
reviews [9], provide personality profiles of software engineers [3],
examine personality traits in pair programming [10] [11], or in-
crease the chances of project success by assigning engineers to the
stages of the software life cycle best suited for their traits [5].

For an excellent discussion of empirical studies on personality in
software engineering we refer to work by Kanij et al. [4] and the
mapping study by Cruz et al. [2]. In this paper, we contribute an
analysis of how personality relates to beliefs about controversial
software engineering practices. This project is part of our efforts to
better understand how software professionals form their beliefs
based on empirical data [12].

3. METHODOLOGY
3.1 Survey Design

In order to investigate the correlation between developer personal-
ity characteristics and beliefs and work practices, we conducted a
survey. Several personality inventories exist in the psychometric
research community; the two commonly used in software engineer-
ing research are the Meyers-Briggs Type Indicator or MBTI [13],
and the Five Factor or “Big Five” model [14]. We selected the Big
Five model due to its stronger theoretical and empirical basis, as
well as its higher test-retest reliability [15].

The Five-Factor Model: This model refers to five personality do-
mains, called the OCEAN domains by their initials:

e Openness to experience, which measures an individual’s cre-

ativity, mental flexibility, cultural aptitude, and intelligence;
Conscientiousness, which measures an individual’s will to
achieve, responsibility, and follow-through of plans;
Extraversion, the degree to which an individual seeks out so-
cial contact;

Agreeableness, the degree to which an individual is friendly
and altruistic;

Neuroticism, the degree to which an individual is effected by
negative emotional states and moods.

Over the past few decades, the personality psychology research

community has converged on the five-factor model [16] as the
standard for assessing human personality traits.
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Figure 1 — Distributions of answers to survey questions about
demographics and work practices.

Survey Device: To assess the personality traits of engineers, we
used the International Personality Item Pool (IPIP) [17], a reposi-
tory of survey questions used to measure Five-Factor Model per-
sonality. When translated into local languages, the Five-Factor
model performs well on international populations [18]. However,
since we decided to only use the English version, we distributed the
survey only to engineers based in the United States to control for
any language and cultural barriers. When piloting an earlier ver-
sion of the survey, non-native English speakers working outside the
United States had trouble understanding the question “How often
do you feel blue?” because the term “blue” has different connota-
tions in different cultures, meaning sad in the United States, but
intoxicated in some European countries.

The online survey contained first the 50-item IPIP personality in-
ventory and then on a second page a series of 23 questions related
to demographics (3 questions), beliefs (8 questions), and work
practices (12 questions). Table 1 shows each of these later ques-
tions, which we refer to as the non-personality questions. Questions
about beliefs were drawn selectively from a list of controversial
programming questions on Stack Overflow (http://stackover-
flow.com/questions/406760/whats-your-most-controversial-program-
ming-opinion) that we hypothesized would be related to personality.
Questions about demographics and work practices came from dis-
cussions with and observations of developers.

All non-personality questions were multiple choice. Questions
about demographics contained questions with “yes” and “no” as the
possible answer (e.g., “Were you a computer science major” and
“Are you a manager”). Questions about beliefs each contained a
statement, such as ‘“Readability is the most important aspect of
code” and respondents could indicate if they agreed, disagreed, or
were neutral. Questions about work practices had “yes” or “no” as
possible answers with a few exceptions (as shown in Table 1).

We sent the survey to 3,000 developers. We followed a number of
protocols that have been shown to increase survey participation
[19]; the invitation was personalized, the survey was completely
anonymous and participants could choose to email us to enter a
drawing for two $50 Amazon.com gift cards. Participants could
choose a handle to preserve anonymity and later access their per-
sonality scores after the survey period had ended. We received 797
responses (26% response rate).

3.2 Data Analysis

We conducted two forms of data analysis on the survey responses.
First, we examined the distributions of responses to each of the
non-personality questions in an effort to build a broad view of each
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Figure 2 — Distributions of answers to survey questions about
developers’ beliefs

question. We present these distributions in bar chart form in Sec-
tion 4.1. This analysis serves to help us understand the general de-
mographics, the uniformity in work practices, and the diversity of
beliefs in the surveyed sample.

We followed a common practice to normalize the mean and stand-
ard deviation of personality scores [20]. This facilitates comparison
across different populations and groups. We normalized the mean
to 25 and the standard deviation to 5. Higher scores for a dimension
mean that a person exhibits that personality trait more.

In the second analysis, to examine the relationship between person-
ality traits and beliefs and work practices of engineers, we used
Kruskal-Wallis rank sum tests to check for statistically significant
differences in any of the personality traits with regard to different
answers to each question. We used Kruskal-Wallis because some
questions had more than two levels to compare (e.g., Disagree/Neu-
tral/Agree). For each of the 23 non-personality questions we ex-
amined differences for five personality traits, for a total of 115
Kruskal-Wallis tests. We identified 20 statistically significant dif-
ferences at the 0.05 level.

We also used Benjamini-Hochberg p-value correction for multiple
hypothesis testing [21] to prevent false discovery, a phenomenon
in which null hypotheses are falsely rejected due to the large num-
ber of evaluated null hypotheses. After p-value adjustment, only 6
differences remained statistically significant at the 0.05 level.

Correcting for multiple hypothesis testing is a trade-oft between
being too cautious and persevering information: based on the 0.05
significance level of, only 1 the 20 differences is expected to be a
false discovery, yet the p-value adjustment removes 14 of the 20
differences. Because of this trade-off, in Section 4.1 we report the
results before and after p-value adjustment and let the reader decide
which to trust.

4. RESULTS

We now discuss the results of our survey. We first present an anal-
ysis of the non-personality questions individually and then examine
the relationship between these responses and personality traits.

4.1 Work Practices and Beliefs

Figure 1 shows the distributions of answers for questions related to
demographics of the respondents and their work practices.

e Our coverage of roles is not uniform, but is fairly in line with
the general distribution of roles within Microsoft. 29% of the
respondents are working as testers (SDET) as opposed to those
working on implementing code. 15% of the respondents are
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Table 1. Statistically significant differences in personality traits for the survey questions (significant at p<0.05). Differences that
remain significant after BH correction are marked with **. The highest personality score in each group is printed in bold.

DEMOGRAPHICS

Are you an SDE or SDET? (SDE/SDET)

Are you a manager or lead? (No/Yes)

Conscientiousness  No: 24.74 Yes: 26.55 **
Extraversion No: 24.82 Yes: 26.17

Did you major in computer science? (No/Yes)

Openness

No: 25.64 Yes: 24.77

WORK PRACTICES (NO/YES)

Do you work remotely?

Do you work on games?

Do you use Stack Overflow? Openness No: 23.54 Yes: 25.33 **
Do you code in your spare time? Openness No: 24.05 Yes: 25.54 **
Do you listen to music while working? Openness No: 24.47 Yes: 25.31
Conscientiousness ~ No: 25.38 Yes: 24.78
Extraversion No: 24.43 Yes: 25.34
Have you built a tool of your own initiative to support your work?  Openness No: 24.30 Yes: 25.21

Conscientiousness  No: 23.69 Yes: 25.40 **

Extraversion No: 24.21 Yes: 25.24
Neuroticism No: 25.86 Yes: 24.74
How many monitors?
Are any of your monitors in portrait orientation?
BELIEFS (DISAGREE/NEUTRAL/AGREE)
I like my manager Agreeableness Disagree: 23.45 Neutral: 23.90 Agree: 25.21
Agile development is awesome Extraversion Disagree: 23.09 Neutral: 24.56 Agree: 25.62 **
Neuroticism Disagree: 26.47 Neutral: 25.22 Agree: 24.58

Code reviews make code better

Comments are not useful

Conscientiousness  Disagree: 25.05 Neutral: 25.98 Agree: 23.28

Readability is the most important aspect of code

Design patterns hurt design more than they help Openness Disagree: 25.37 Neutral: 24.23 Agree: 25.22
Less code is better than more Extraversion Disagree: 25.46 Neutral: 25.92 Agree: 24.71
Static typing is better than dynamic typing

Distributed version control is better than centralized version control Openness Disagree: 24.87 Neutral: 24.36 Agree: 26.01 **
There is no one size fits all approach to development Openness Disagree: 23.74 Neutral: 23.48 Agree: 25.16

Developers should test their own code

Open workspaces are more productive

leads or managers (both roles have a team of developers re-
porting to them). Few developers work remotely (7%) and
only a small proportion work on games (7%).

The distributions of the developers’ answers to the belief questions
are shown in Figure 2. We make the following observations:

e Over half of the beliefs questions had broad agreement. De-
velopers think they should test their own code, code reviews
and comments within code are useful, and less code is better
than more. Over half of the developers agreed that readability
is the most important aspect of code (only 15% disagreed).

o A few questions showed lack of consensus. With regard to the
value of static versus dynamic typing, no response category
had a majority, with almost 50% of respondents answering
“Neutral”. A similar situation exists for the choice between
distributed (e.g. git) centralized (e.g., TFS or Subversion) ver-
sion control.

e The value of open workspaces was the most controversial.
Over half of the developers do not believe that open work-
spaces are more productive while almost a quarter do.

4.2 Personality Differences

Table 1 shows for which demographics, work practices and beliefs
(Columnl), the analysis identified personality traits (Column 2)
that have statistically significant differences at p<0.05 (Column 3).

Observations that remain statistically significant after Benjamini-
Hochberg (BH) correction are marked with asterisks (**).

We can make the following observations:

We could not observe any significant differences between de-
velopers (SDE) and testers (SDET). This finding is in contrast
to the study by Kanij et al. [4] who observed that testers had
higher scores for conscientiousness factor.

Managers are more conscientious and more extraverted.

There were several personality differences for engineers who
are listening to music (more open, less conscientious, and
more extraverted) and for engineers who have built a tool out
of their own initiative (more open, conscientious, extraverted,
and less neurotic). In a separate project, we further character-
ized this “homegrown” tool culture [6].

We observed several personality differences for beliefs; most
notably for the statement “Agile development is awesome”.
Engineers who agreed were more extroverted and engineers
who disagreed were more neurotic.

Lastly, we were surprised by the absence of personality differ-
ences for some groups. Specifically, we would have expected
personality differences for engineers who work remotely,
work on games, or for engineers who considered open work-
space to be more productive.



4.3 Threats to Validity

This study was conducted only in one company and therefore we
cannot make any overbroad conclusions. However, Microsoft is a
large company with a great degree of internal diversity with respect
to software engineering practices, and its employees come from a
wide array of backgrounds. That being said, our findings are likely
not reflective of typical open source projects or smaller companies.

Our survey was advertised as a “Developer Personality Survey”
and therefore could have been subject to self-selection bias, e.g.,
developers with an interest in personality traits might have been
more likely to participate.

5. CONCLUSION AND CONSEQUENCES

In this paper we presented an exploratory study of personality dif-
ferences among software engineers with respect to work practices
and beliefs. To facilitate replication of our work the full survey with
aggregated results is available as a technical report [22].

We found only few significant differences in personality traits.
This might indicate that the role of personality testing in hiring is
insignificant but more work is required for a conclusive answer,
especially with respect to social dynamics of engineers.

The absence of certain differences is also a surprising result. For
example, we would have expected personality differences for
working remotely vs locally, working on games, or the beliefs that
open workspaces are more productive or that static typing is better
than dynamic typing.

We believe that there are many opportunities for future work on
personality in software engineering teams. In addition, we feel that
there are more opportunities for research on polling engineers about
their work place and environment. This paper provides first statis-
tics in this direction.
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