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Abstract

In this paper, the author presents his approach to addressing the challenge of effective management of
software professionals’ (SP) motivation, using the Self-determination theory. The paper illuminates the
state of the art in the topics of personality and motivation research inside IS discipline and describes the
essence of software engineering. The author then describes the methodological approach and presents
his concept of the proposed Motivation Management Framework and its accompanying application.
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1. Introduction

This article presents the beginnings of a framework that aims to integrate motivation,
personality, and the essence of software engineering. Why is this important? Organizations have long
seethed ways to enhance the motivation of software personnel and more than ever before, information
science researchers want to address the human aspects of software engineering.

The author proposes to create and validate the Motivation Management Framework (MoMaF), which
will help managers to effectively manage motivation in software teams. For providing
recommendations, it will take motivation as the dependent variable, personality as the independent
variable (because personality is temporally stable), and essential SE tasks as the moderating variable
(because individual SPs are motivated by different activities).

To provide useful information, the former two variables must be modelled in a quantifiable way. For
modelling motivation, elements of motivation from Self-determination theory (Ryan & Deci, 2000) will
be used. Personality will be assessed according to the Big Five model (Goldberg, 1993).

Because all motivational theories and frameworks should take the context of national culture into
account (Latham & Pinder, 2005), the author will perform the research locally, in the Czech Republic.

Research problem:

How to effectively motivate software professionals.

Research questions:

RQI1. What are the software professionals’ Big Five scores in the Czech Republic?

RQ2. What are the correlational coefficients between Big Five and Self-determination theory’s elements
of motivation for software professionals?

RQ3. What is the most effective assignment of the essential software engineering tasks in software teams
when the individual Big Five scores and Self-determination theory’s assessments are known?

2. State of the Art

2.1. Motivation and personality of software professionals

It has been long known that SPs might somehow be distinct in their attitudes to motivation
(Ferratt & Short, 1986). It is also known that the differences in personalities between IT and non-IT
professionals are significant (Wynekoop & Walz, 2000). These characteristic distinctions should be
accounted for by the motivational methods used in software teams.

What is not known can be labelled as the “research gap”, which is currently enormous in both areas.
Three SLRs about motivation (Beecham et al., 2008; Sharp et al., 2009; Franca et al., 2011) arrived in
unison at the conclusion that the understanding remains unclear of the software professionals’ job, what
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motivates them, how they are motivated, or the outcome and benefits of doing so. More recently, two
large empirical studies have shown that motivated SPs are more innovative and successful, deliver
higher quality software, and suffer less from attenuation (Verner et al., 2014; Beecham & Noll, 2015).

Regarding the research about the personality of SPs, two SLRs (Wiesche & Krcmar, 2014; Cruz et al.,
2015) indicate that the state of the art is insufficient. In fact, it can be critically summarized in the
following way: “The research work on personality in software engineering is incomplete, immature,
insufficient and inconclusive” (Amin et al., 2020, p. 2). Well known, though, are the facts about its
historical development, which is important to the choice of the research method. The research on the
personality of SPs began in the 1980s when Couger and Zawacki and their colleagues (1980) developed
the job diagnostics survey for data processing personnel (JDS/SP). Afterwards, many studies used
Myer-Briggs Type Indicator (MBT]I) for assessing personality, and while this method is still popular
today, it has been widely discredited (Lewis, 2020). The current wave of research is assessing
personality using the Big Five and is producing valuable results yet few to draw general conclusions.

After scrutinizing the studies about personality and motivation in IS discipline, the author assumes:

e Variance exists between the personalities of SPs.
o Differences in attitude to motivation exist between SPs and stem from personality.

2.2. The essence of software engineering

The essence of SE, the moderating part in the framework, can be defined as imagining an
abstract program that transforms a business problem into a technological solution. The imagined
abstract program has many essential complexities: it must be (i) conformant to all sorts of designs made
by other people, (ii) changeable, (iii) extensible, yet also remains ephemeral for its invisibility, and then
has accidental complexities, which are “those difficulties that today attend its production but that are
not inherent” (Brooks, 1987). Software engineering is thus very different from other professions in most
of its aspects and imposes specific challenges on its practitioners. Consequentially, the profession is
troubled by the problem that many of its projects fail and that the productivity of its average and great
practitioner differs by an order of magnitude (Brooks, 1995). The solution, as described by D.L. Parnas
lies in adhering to established principles and techniques which require hard cognitive work, therefore
will require a highly motivated workforce (Fraser et al., 2007).

Using these ideas as a guiding context, the author assumes that:
e The solution to the essential complexity of SE is a highly motivated team.
e Assigning the essential activities of SE to SPs according to their motivational needs which
stem from their predominant personality trait will increase the team’s overall motivation.

The initial working concept of the motivating essence of SE and predominant Big Five trait is:

1. Re-usability and conformity to foreign interfaces: conscientiousness.
2. Great design: openness to experience.
3. lterative development: agreeableness.
4. Refactoring and design patterns: neuroticism.
5. Involvement of the client: extraversion.

Note: The current list of essential activities stems from “No Silver Bullet” (Brooks, 1987) and will be
expanded after the first empirical study and then again after the deep interviews.

To conclude, the author postulates that if organizations want to improve the quality and productivity in
SE, they can either reduce the accidental complexity — which has already been worked on extensively
for half a century —, or they can increase the motivation of software professionals which will lead to
better performance in solving the essential complexity of software engineering. The latter can be
achieved by providing managers with effective motivation management tools, such as MoMaF.

3. Methodology

3.1. Empirical research
The author will follow a method for establishing empirically-based links between SPs and their
SE behaviour proposed by Feldt et al. (2010). The proposed method has three main components: (i) one
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or more psychometric measurement(s), (i) one or more software engineering measurement(s), and (iii)
statistical methods to analyse the links between the former two. The main idea is that statistical methods
can capture knowledge about the links.

To study personality factors and their effect on software engineering the author has chosen to do a web-
based survey which will take approximately 5 to 10 minutes to complete. It will be dispersed by
managers in several companies but for ethical considerations, the results will be anonymized. The
survey consists of three main parts, (i) a personality test, (ii) a motivation test, and (iii) a set of questions
to probe the most performed and liked essential SE activities. For (i) and (ii), standardized psychometric
questionnaires Big Five Inventory (John & Srivastava, 1999) and Multidimensional Work Motivation
Scale (Gagné et al., 2015) will be used.

3.2. Statistical methods and tools

The author’s choice of psychometric tests that have real-valued, continuous outcome variables
enables him to use more powerful and nuanced statistical analysis such as the multi-variate analysis.
The main statistical method employed will be cluster analysis, which can help in finding overall patterns
in the psychometric measurements and reduces the number of links that need to be investigated.
Generalized Linear Models will be used to establish connections between each dimension in the
psychometric measurements and individual aspects of the software engineering measurement.

3.3. Interpretation of data

Data from the Big Five Inventory will be interpreted straightforwardly, it will define the
personality of the SP and will serve in the framework as the independent variable. Because some
dimensions of the Big Five are correlated (DeYoung, 2006), clusters around them will be identified and
their moderated effect on motivation will be statistically measured. The report on the preferred SE
activities will be used as the moderating variable in finding relations between personality and
motivation of SPs. Data for motivation will be used as the dependent variable.

3.4. Current progress
Six hypotheses were derived from the synthesis of knowledge from multiple disciplines,
including psychology, organizational behaviour, and software engineering:

H1: Software professionals will cluster around five distinct personality dimensions.

H2: Software professionals will score higher on openness to experience.

H3: Motivation of software professionals will be negatively associated with neuroticism.

H4: Motivation of software professionals will be positively associated with conscientiousness.

H5: The essence of software engineering “iterative development” will be a positive moderator of
motivation for SPs with high levels of agreeableness and extraversion.

H6: The essence of software engineering “great design”’ will be a positive moderator of motivation for
SPs with high levels of openness to experience.

An empirical study is currently being performed to prove or disprove the hypotheses and to measure
the strengths of the links between the variables. After the first empirical study, the methods for the
framework will be derived, and accompanying managerial application will be developed. The
application, resembling an expert system, will be written in Java, use Jess inference engine and
encompass MoMaF as its rule base. Following Design Science Research methodology, the application
will then be deployed in case study IS companies and will be iteratively validated and improved.

4. Artefacts

4.1. Motivation Management Framework

The first artefact is the Motivation Management Framework (MoMaF). It will provide practical
recommendations based on the (i) Self-determination Theory’s basic psychological needs for autonomy,
relatedness, and competency, (ii) software professionals’ Big Five scores, (iii) rule base for assigning
essential SE activities according to personality and motivational profiles. The framework will consist
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of a knowledge base, set of relations and their strengths, and ever-growing set of hypotheses which will
be tested over time as more data is collected to its knowledge base.

4.2. Managerial application

The managerial application will be a program containing a generalized inference engine and a
rule base, designed to take input data from questionnaires and assumptions and heuristically explore the
logical consequences through the inferences derivable from the rule base, yielding conclusions and
advice, and offering to explain its results by retracing its reasoning for the manager. The managerial
assistant will offer very generalized suggestions at first, but as more system structure is embodied in
the rule base, it will come more particular in the hypotheses it generates and advice it commends.

4.3. Working concept
The recommendations, in their rawest form, could look as follows:

A) The framework evaluated three software professionals who do not have adequately satisfied
needs for autonomy, relatedness, and competency. This imbalance is reducing their intrinsic
motivation (John, Steve), introjected motivation (Alice), which to them is of particular
importance to deliver performance and quality and saps their job satisfaction.

B) The framework recommends: “Software professional John needs more autonomy, his levels of
motivation, particularly intrinsic motivation are rapidly decreasing in causality (current level
3.5, down from 4.3 when evaluated six months ago). It is recommended to assign John to a
fresh project and allow him to take responsibility in navigating the course of the project. His
personality profile, where openness and extraversion are predominant, suggests that he will
excel in “great design”. However, his low level of conscientiousness imposes a risk for errors
if John also performs activity “requirements refinement and rapid prototyping” and it is
suggested that Steve, who is high in conscientiousness and needs more relatedness, is assigned
to cooperate with John and performs those tasks.”

C) The framework will offer inquiries to its knowledge base to provide the manager with insights
for even better assistance of his decisions.

4.4. Last remarks

The examination of the relation between the personality type and the level of the six elements of
motivation is not about being able to change the personality type so that the motivation improves. That
improvement will, however, be possible by satisfying the basic psychological needs (autonomy,
relatedness, competency), through providing more of what the software professional needs or less if he
or she is not ready yet, e.g., the junior software professional needs the manager to provide less autonomy
and more relatedness. The framework will recognize which forms of motivation are important for the
software professional based on his personality and which forms of motivation are negligible for him or
her and thus do not affect his or her performance or retention. The recognition of what is important and
what is not will enable the application to advise the manager about what actions will be the most
effective and which will not, as its rule base will contain the information about strengths of moderating
effects. The inference engine will try variations of assignments of the professionals to the essences of
SE and offer the manager the best recommendation for his team. After enough data is collected, the
author will assess and publish the reference values describing the mean average level for the six
elements of motivation for each of the corresponding Big Five profiles. It is not yet known how many
Big Five profiles will be common among software professionals, but the cluster analysis can be able to
tell. After that, the application will also reveal to the manager how he is doing against the reference.
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