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Abstract—The studyof human values in software engineering (SE) is increasingly recognised as a fundamental human-centric issue of SE

decisionmaking. However, values studies in SE still face a number of issues, including the difficulty of eliciting values in a systematic and

structured way, the challenges ofmeasuring and tracking values over time, and the lack of practice-based understanding of values among

software practitioners. This paper aims to help address these issues by: 1) outlining a research framework that supports a systematic

approach to values elicitation, analysis, and understanding; 2) introducing tools and techniques that help elicit andmeasure values during

SE decision making processes in a systematic way; and 3) applying such tools to a month-long research sprint co-designed with

an industry partner and conducted with 27 software practitioners. The case study builds on lessons from an earlier pilot (12

participants) and combines in-situ observations with the use of two values-informed tools: the Values Q-Sort (V-QS), and the

Values-Retro. The V-QS adapts instruments from values research to the SE context, the Values-Retro adapts existing SE

techniques to values theory. We distil implications for research and practice in ten lessons learned.

Index Terms—Software engineering, human values in software practice, human-centric software engineering, case studies of practice,

ethics, non-functional requirements, responsible innovations, agile retrospectives, mixed-methods
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1 INTRODUCTION

“SOFTWARE is designed and built primarily to address
human needs,” and many of the problems affecting SE,

from costly project failures to life-threatening situations, have
often been traced back to the lack of adequate consideration
for human-centric issues in SE, including human values [1].
Although research onhumanvalues in SEhas recently grown,
with the case for values studies in SEmade [2], their relevance
for model driven SE [3] and requirements engineering [4], [5]
highlighted, and examples of their use in practice exam-
ined [6], the field is still emergent and challenged by a number
of issues: crucially “the lack of precision in how the construct
of values is defined, applied, and investigated” [7]. We argue
that, as a consequence of weakly defined values constructs,
software practitioners can find it challenging to express “ideas
about human values with language that is not as precise or
articulate as the language routinely used to express technical
ideas” [8]. Similarly, Hussain et al. report on the difficulty of
eliciting andmeasuring values in SE projects, the lack of relat-
ability of values-studies instruments to software practitioners,
and the limited consideration for and understanding of how
valueswork in SE practice [9].

The overarching goal of our research is to advance a sys-
tematic and SE-relevant approach to the understanding and
the application of human values in SE practice. Our objective
is three-pronged: first, to identify a scientifically robust
research framework that can help systematically study how
values work in SE; second, to develop new and adapt exist-
ing tools that, informed by this framework, help capture
what software practitioners think and do when making val-
ues decisions; and third, to use these tools to help them
reflect and articulate what specific values guide their prac-
tice, and how. Our previous publications outline the key
principles of our research framework [10], introduce a set of
tools designed according to the framework [11], and report
on the initial results from a pilot with software practitioners
from different organisations and sectors [12].

The aim of this paper is to report on the findings and les-
sons learned from an in-depth industry case study where
we apply the identified framework and tools and address
the challenges encountered during the pilot. The key contri-
bution of this paper are ten lessons learned from the case
study from which we draw ten corresponding implications
for SE research and practice (Section 9). This paper hence
centers on three research questions:

1) RQ1- How can SE research support a more system-
atic investigation of values in SE practice? What val-
ues theories and models should we draw from?

2) RQ2-What new tools can be developedandwhat exist-
ing SE techniques can be adapted (and how) to help
elicit, articulate, andmeasure values in SE practice?

3) RQ3- What can be learned from applying the identi-
fied research framework (RQ1) and tools (RQ2) to SE
practice? Specifically, what can we learn about soft-
ware practitioners’ understanding and articulation
of values, and their relation to SE practice?
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RQ1 is an epistemic question about how values can be con-
ceptualised so that they can be studied in a systematic and
empirical way. To answer this question we draw from social
and cognitive psychology studies. Specifically, we consider
values as ‘mental constructs’ [13], draw from social psycholo-
gist Schwartz’s Universal Values theory [14], and combine it
with cognitive and behavioural studies investigating the dif-
ferent interpretations and enactments of values [13], [15]. We
have outlined this approach in previous work [2], [6], [10],
[12]; here, we include a detailed motivation and explanation
of the principles underpinning our proposed research frame-
work (Section 3). RQ2 is a question about methods: given the
research framework identified in RQ1, what type of tools and
techniques can be designed and used to investigate values in
SE? We have developed and piloted a range of tools in previ-
ous work [11]; here, we address the challenges identified in
the pilots and co-design a case study as amonth-long research
sprint with our industry partner. RQ3 is about practice: what
can we learn from applying the framework and tools to SE
practice? This paper uses an industry case study to address
RQ3 by deploying tools and techniques (RQ2) designed
according to the identified research framework (RQ1). The
case study (27 participants) combines in-situ observations
with the use of two values-informed tools: the Values Q-Sort
(V-QS), and the Values-Retro. We designed these two tools
by: 1) tailoring values studies’ instruments to the SE context
(the V-QS), and 2) adapting existing SE techniques to more
explicitly consider human values (the Values-Retro). The case
study findings are reported as both quantitative measure-
ments of SE practitioners’ values orientations, and rich
narratives explaining the participants’ interpretations and ena-
ctments of values in SE practice. The rest of the paper is organ-
ised as follows: first, we review related work (Section 2) and
outline our research framework and research strategy (Sec-
tion 3); then, we introduce the case study design (Section 4)
and the techniques used in the study (Section 5). We report on
the findings from the V-QS statistical analysis (Section 6) and
from the qualitative data elicited during the V-QS (Section 7);
we complement these findings with highlight results from the
Values Retros (Section 8). From this work, we draw ten lessons
learned and their implications for SE research and practice
(Section 9). We conclude with threats to validity, and future
directions (Section 10, Section 11).

2 RELATED WORK

2.1 Values Studies in Technology Design

A large body of research exists looking into embedding val-
ues into technology design, includingwork focusing on com-
puter ethics [16], [17], [18], and, in particular, Values
Sensitive Design (VSD) [19], [20], [21]. Our previous work -
[2], [6], [10], [11], [12] - acknowledges VSD’s importance but
also highlights how our work differs, andwhy such differen-
ces are important and relevant to SE. In summary, we argue
that, first, VSD tends to focus on a selected list of values with
“ethical import” (e.g., [19], [20], [21]); and second, that VSD
values constructs can lack the precision required by SE prac-
tice [7]. First, by focusing on values with ethical import, VSD
risks missing a wider range of values (see also [22] discussed
in [11]) and, in turn, patterns of interaction between values.
We find this problematic because investigating the relational

nature of values (e.g., alignments and oppositions as
described in [23]) can offer useful insights into software
development practices [11]. Section 3.5 further explains the
importance of distinguishing Ethics from values studies. Sec-
ond, we argue that the lack of precision (e.g., weak values
constructs) can explain, at least in part, why the application
of VSD tends to remain focused to the early stages of soft-
ware development [24] and is considered more useful to
end-users and stakeholders than to developers [25]. Our
work can help improve the precision of values constructs,
and, in turn, better support their inclusion in existing SE
techniques and practice (e.g., user stories [11], [26], and retro-
spectives (Section 8)).

2.2 Values Studies in SE

The past few years has seen a rapidly emerging body of work
in the study of human values in SE. Thew et al. study values
in relation to emotions, soft goals, and requirements [27], [28];
Ferrario et al. place values at the centre of wider SE decision
making processes [6]; Whittle et al. strengthen the case for
studying values in SE [2]; and Hussain et al. study values in
an industry context. However, in a number of cases [29] [30],
values systems are used more as list of values for classifica-
tion purposes rather than models according to which values
relationships can be observed. Moreover, [29] and [30] carry
out an analysis of values a posteriori. We express concerns
about the limitation of values studies for which the ground
truth is not readily accessible (Section 9). Mougouei et al. lay
out a roadmap for operationalising human values in SE,
which focuses on “(i) establishing practical definitions for
human values, (ii) integrating values into software design,
and (iii) measuring values in the software development life
cycle” [26]. Our work contributes to advancing this work,
and provides it with a solid scientific framework.

2.3 Automated Techniques andMachine Intelligence

A growing number of researchers, such as Galhotra et al. [31],
use automated SE techniques to test the value of ‘fairness’ in
systems. Such data-driven techniques are easy to scale, but
lack consideration of how fairness may relate to other values,
and the real-life values of those who these studies wish to
help. Machine Intelligence expert Stuart Russell offers an
interesting perspective on howvaluesmay be enacted in intel-
ligent systems design. First, he suggests to refer to values as
‘preferences’ [32], to avoid confusionwith Ethics, thus linking
to the ‘relative importance’ of values as described in Sec-
tion 3.5. Russell then suggests that this could help “engineer
systems that can learn or acquire values at run time” using
inverse reinforcement learning (IRL), for instance, “inwhich a
system infers the preferences of another rational or nearly
rational actor by observing its behavior”. Though this
approach may hold promises (and does further highlight the
need for distinguishing values studies form Ethics), to simply
abstract a value from observed behaviour risks missing the
evaluative quality of values (see Section 3).

3 RESEARCH FRAMEWORK

We define human values as “guiding principles of what
people consider important in life” [34] and, specifically, as
the criteria that people use “to select and justify actions and
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evaluate people (including the self) and events” [14]. These
criteria include prestige, creativity, pleasure, and power
over resources (e.g., wealth): these values have ethical impli-
cations, but they cannot be directly equatedwith ethical prin-
ciples. In focusing only on values that can be equated with
ethical principles, we risk ignoring the role played by awider
range of values in influencing decision-making processes
and actions [4], [6]. We discussed the distinction between
values studies and Ethics in previous research [6], [12], and
summarise key points in Section 3.5.

3.1 A Values Model

We do not consider it necessary to propose a new theory of
values; instead, we have examined work on existing values
theories [13], comparative studies of values frameworks [34]
and models [15]. Based on the findings of this work, we
adopt Schwartz’s theory of Universal Values and its
model [14], [33] as an established starting point. We draw
on social psychology because it is a discipline with a long-
standing tradition of empirical and systematic approaches
to study values. Further, Schwartz’s values model has been
particularly influential and already adopted in computing
and SE research [2], [6], [9], [23], [34]. Schwartz’s values sys-
tem is based on survey research in more than 80 countries
across the world [35] and it identifies a series of distinct val-
ues that are “structured in similar ways across culturally
diverse groups” [35]. Fig. 1 is a visualisation of Schwartz’s
values model in its latest form [33]. The model identifies
19 core values, and each value is defined in terms of its
broad motivational goal. For instance, in [33] the value
‘Personal Security’ is defined with the statement “Safety
in one’s immediate environment,” and is grouped under the
‘Security’ value group. Later in the paper, Fig. 3, we number
and colour-code all Schwartz’s values statements (S#) listed

in [33]. In Fig. 1, we use the same numbering and colour cod-
ing for ease of reference.

The major contribution of Schwartz’s work, however, is
not the list of values it offers, but the patterns of relation-
ships that its extensive research has observed and quanti-
fied [13]. This pattern consists of a circle centred around
two oppositional axes: self-enhancement versus self-tran-
scendence and openness versus conservation (see Fig. 1).
Schwartz explains, “the closer any two values in either
direction around the circle, the more similar their underly-
ing motivations; the more distant, the more antagonistic
their motivations”[35]. Values hence operate in a specifi-
cally organized way. What the model suggests is that if a
person values tradition (on the conservation axis), they are
likely to value conformity, but not to value highly self-direc-
tion and stimulation (on the opposite openness axis). Within
computing, Schwartz has been used in studies on end-users’
needs [36], [37], the prevalence of values in SE research [29],
and SE practitioners’ values [9], though with little emphasis
on the relational nature of the model. In contrast, we explore
the relational aspect of values by, for instance, noting if the
statistical analysis of the V-QS reports values relationship
patterns similar to those observed by Schwartz and others.

3.2 A Three-Level Values Study Approach

Our research builds and moves beyond Schwartz. We do so
by drawing on research by Maio and colleagues [13], [15]
for two main reasons: first, because much of their work
builds on Schwartz’s values theory and model, which we
choose for the reasons stated above. Second, because, differ-
ently from Schwartz, they do not stop at the ’Universal’
aspect of values, but they also investigate how values get
translated into practice - a key focus of our research. To our
knowledge, they are the first to do so in the ‘Schwartz’ tradi-
tion, upon which we build. Simply put, Maio’s work consid-
ers values as mental constructs that can be studied at three
interconnected levels [12], [13]: the system, or universal
level - the level at which Schwartz’s model operates (L1);
the personal, or abstract level (L2); and the instantiation, or
concrete behavioral level (L3). Our work adopts this frame-
work as a starting point for investigating values in a system-
atic way. Considering the three levels of values in an SE
context, L1 refers to the patterns of values relationships that
software engineers hold. For example, a software practi-
tioner that highly values working autonomously (self-direc-
tion) would, according to Schwartz’s model, also value
taking risks (stimulation) but be less likely to highly value
industry rules (conformity). At L2, we can expect software
practitioners to have different interpretations of what
achieving high quality software (achievement) looks like;
for example, code that does the job versus elegant code. At
L3, values are instantiated through actions (e.g., a specific
software system design decision). For example, a search
engine company concerned with privacy (e.g., Duck-
DuckGo) may design their system to never log user queries.
Our research shows that investigating these three levels can
flag values tensions within SE teams and organisations [10],
and between the resulting software systems and wider
social needs and aspirations. Following this framework, we
have designed, developed and used a number of tools and
techniques, including the V-QS [11], which collects values

Fig. 1. Schwartz’s values model, adapted from [33]. Each values state-
ment (S#) is mapped onto one of Schwartz’s values groups (e.g., Secu-
rity, Self-Direction). For instance, the ‘Security’ values group includes
two values: ‘Personal Security’ (S13) and ‘Societal Security’ (S2); we col-
our-code each value statement so that values belonging to the same
group have the same colour. The full list of values statements is in Fig. 3.
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narratives and extracts statistical ‘types’, or factors, of val-
ues orientations (Section 6, Fig. 5). The analysis of these
recurring values orientation patterns can model potential
values tensions within and between software teams, and
between organisations and the end-users of their software
products. When “operationalising values” [26] it is crucial to
articulate values at distinct levels to avoid overlooking the
differences of understanding of the same value at different
levels. Our ongoing research is one of the first to do so in SE,
with tools specifically built for this purpose [10], [11], [12].

3.3 Five Values Features

Empirical research has found that values exhibit certain
common characteristics or features [14], [33], namely: they
are linked to affect (emotions); they transcend specific sit-
uations; they guide selection and evaluation of behaviour;
they are ordered by relative importance; and the relevant
importance of multiple values guides people’s actions.
Our research finds that such features are recurrent and can
be observed in the SE context. Below, we report a sum-
mary of the key values’ features and exemplify with
quotes from our case study. We show in brackets the num-
ber and label of the V-QS value statement (S#) that elicited
a participant’s response (Fig. 3 reports the full list of val-
ues statements).

#1 Values are linked to affect- When values are activated,
particularly if an individual’s values are challenged, they
often lead to the expression of emotion. For instance, in our
study, we found that participants feel ‘angry’ when their
work is not respected (S9 Face - Public Image) or ‘frustrated’
when they can’t be as creative as they would like at work
(S10 Self Direction- Thought).

#2 Values transcend specific actions and situations- Values
can be relevant in several contexts - the workplace or at
home, with friends or team workers. For example, in our
study we found participants who considered honesty ‘very
important from a personal perspective so... professional(ly) it’s the
same’ (S19 Benevolence - Dependability).

#3 Values serve as standards or evaluation criteria- Values
guide the selection or evaluation of actions, people, and
events. People may not act on the values that they hold
important due to external circumstances (e.g., budget con-
straints), but they do still evaluate their actions against
them, leading to emotional reactions. For instance, some
participants felt ‘sad’ for not doing more for the environ-
ment (S8 Universalism - Nature).

#4 Values are ordered by relative importance- People’s values
form an ordered system of priorities. For instance, a number
of participants stated that, although it was important for a
software product to be commercially successful (S12 Power
- Resources), they valued positive social impact more (S5
Universalism - Concern).

#5 Multiple values importance guides action- Similarly, any
attitude or behavior has implications for more than one
value. For example, high quality and secure software (S2
Security - Societal) may come at the expense of exploring
something new, more fun, and riskier (S10 Stimulation).

We have considered these features in the choice and
design of our tools; the V-QS, for instance, requires partici-
pants to arrange a list of values statements in order of impor-
tance and explain their choice. The Values-Retro captures

how values change over the course of a project, and how
these changes affect a team and its members’ emotions.

3.4 Values and Universal Human Requirements

Schwartz’s theory of Universal Values sustains that a possible
reason for the observed presence of similar values across cul-
tures is their grounding in fundamental human needs, or
“universal requirements of human existence” [14], [35]. These
requirements pertain to the biological needs of individuals
(i.e., a safe and healthy work environment; S13 Security- Per-
sonal), thewelfare of groups (i.e., to be a dependable and trust-
worthy colleague; S19 Benevolence - Dependable), and
coordinated social interaction, (i.e., compliance with industry
rules and standards; S15 Conformity - Rules). According to
Schwartz, individuals cannot cope successfully with these
requirements on their own. Rather, people need to articulate
them, communicatewith others about them, and gain coopera-
tion in their pursuit. Simply put, values are “the socially desir-
able concepts” [14] used to represent fundamental human
requirements and to express them in social interactions. This
three-pronged consideration of human needs (of the individ-
ual, groups, and wider society) is embedded in Schwartz’s
valuesmodel.

3.5 Values Studies as Distinct From Ethics

When investigating human values in SE, it is important to
clarify the distinction between the study of values (drawing
from cognitive and social psychology) and Ethics (as science
that reflects on morals [38]). As argued previously, (e.g., [6],
[12]), the two are linked but distinct areas of research, and
their conflation can hinder a meaningful application of the
two disciplines to SE practice. Simply put, values studies
investigate how values work (their mechanics) and how they
influence people’s actions and the evaluation of their actions.
Ethics provide guidance onwhat values should guide people’s
actions and evaluations. To use a metaphor, values studies
offer a map and Ethics provides the compass. Values studies
help build that map by investigating the different interpreta-
tions, instantiations, and relationships of values across indi-
viduals, organisations, and cultures. Values studies hence
have a strong empirical orientation, while Ethics is normative
in nature and lends itself to theoretical discourse and princi-
pled guidance. This paper takes an empirical stance, and
focuses on the former, not the latter.

3.6 Research Strategy

Our research is based on empirical observations [39] and
takes a two-pronged perspective: explanatory and explor-
atory [39], [40]; critical and reflective [41]. First, our research
objective is to investigate how values work in SE practice,
and to do so by using empirical, systematic, and widely
applicable research methods. Our stance is explanatory and
exploratory because we explain and describe the phenome-
non without proving or disproving the proposed theoretical
framework. Second, we use both qualitative and quantitative
approaches. This, we argue, helps reflect on the limitations of
using each method in isolation. For instance, only consider-
ing the V-QS quantitative analysis would risk ignoring that
individuals with similar values orientations (L1) can inter-
pret (L2) and act upon (L3) the same values differently
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(Section 7). Vice versa, adopting solely an open-ended quali-
tative approach to values analysis wouldmiss the systematic
identification of patterns of relations as identified by the fac-
tor analysis (Section 6).

3.6.1 Choice of Approach and Data Collection Methods

This two-pronged perspective has guided the choice of this
research’s primary method (a single case study of explor-
atory nature [39], [42]) and the two main research techni-
ques: the Q-sort (the V-QS), and the Values-Retro. The
Q-sort, a mixed method technique, is particularly important
because it simultaneously allows quantitative data collec-
tion and structured qualitative narrative elicitation. Within
the case study, the Q-Sort has allowed three complimentary
data analysis approaches: Abductive quantitative approach-
we use statistical analysis to extract factors that can help
explain participants’ values orientations; Watts and Stenner
(citing Pierce [43]) reflect on the abductive logic underpin-
ning Q-methodology and state that abduction examines an
observed phenomenon “in a pursuit of an explanation and
new insight,” by treating them “as clues pointing towards a
potential explanation” [44]. Abductive logic is used for dis-
covery, not for theory verification [44]. We are not interested
in verifying Schwartz’s values theory, but in seeing what
can be discovered by adapting it and applying it to SE prac-
tice. Deductive thematic analysis- each Q-sort statement repre-
sents a value, helping to unambiguously identify when a
value appears in the qualitative narrative elicited during the
V-QS. Inductive thematic analysis- we use an interpretive and
iterative approach for generating themes from the values
narratives elicited by the V-QS [45].

4 CASE STUDY DESIGN

4.1 Choice of Organisation and Participants

Our case study organisation is the digital arm of a large
membership-based organisation (4.5 million members); we
refer to the entire organisation as Share and its digital arm
as Digital Share. We approached Digital Share because they
have an explicit interest in embedding values considera-
tions into technical decisions, so there was clear overlap
with our own research goals. We were also interested in
Digital Share as a relatively new arm of the organisation, set
up to facilitate a ‘digital transformation’. Specifically, we
anticipated that this would lead to engaging values discus-
sions resulting from the interaction between older and
newer ways of working. Our collaboration began with a
kick-off meeting where we met with several key contacts,
including the Head of Digital Technology, who expressed
interest in exploring ways to support a ‘values-based soft-
ware engineering decision making process’. We arranged a
taster session where we shared the tools developed, teased-
out the research goals, and co-designed an intensive
research sprint aimed to investigate the role that values
play in Digital Share SE practice.

Digital Share assisted in choosing two teams where we
could carry out our research. These were Community andNet.
Net is responsible for web design and development, whereas
Community is focused on digital services aimed at Share’s
membership base. Teams at Digital Share bring together
a wide range of expertise and roles, including software

engineers, front-end developers, business analysts, quality
analysts, testers, user experience researchers, visual and con-
tent designers and data analysts. Software engineers are not
siloed into back-end work but interact frequently and share
working space with other roles and expertise. Within Com-
munity and Net, a key contact point helped facilitate inter-
views with members of the team. We interviewed 9 people in
Community, and 15 people in Net. It wasmore challenging to
recruit participants in Community, owing to the high propor-
tion of contractors in this team (as opposed to Share employ-
ees). The Community team also had a reputation for being a
more high-pressure working environment, which may have
led to more disinclination to free up time to take part in the
study.

To reflect the high integration of roles and expertise at
Digital Share, we focused our interviews on software engi-
neers but also interviewed people in different roles. Partici-
pants found the Q-Sort statements relatable, with the
exception of three content and visual designers who could
not reflect meaningfully on a number of V-QS statements
(e.g., S2, S10, S15) because they specifically refer to
‘developing software’ in the first person. We remove these
participants (P13, P15, P16) from the V-QS analysis. Fig. 2
shows participants’ roles, years of experience, and their
engagement in the study.

4.2 Context: Digital Share Work Environment

Digital Share was set up within the last decade to help tran-
sition Share, a large, historic organisation, into a ‘digital
transformation’. Digital Share has separate premises to
Share, giving it space to do things differently and in an agile

Fig. 2. Participants’ demographics; experience (Exp.) is in years; P1-P24
conducted the V-QS; P25-27 only took part to a Values-Retro (V-o); (*)
flags participants not included in the V-QS factor analysis.
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and collaborative fashion. Digital Share is an informal, agile
workplace, with daily sub-team stand-ups. The workplace is
open plan and visually busy, with multiple physical Kanban
boards and walls covered in sticky notes. Employees dress
informally, and it was obvious when someone came over
from another part of Share, as they would be much more
smartly dressed. The atmosphere was one of openness with
a lot of joking, knowledge sharing and asking questions. Dig-
ital Share has encountered several challenges, such as how
its principles of agile, iterative digital transformation are
integrated and embedded into other parts of the organisa-
tion. Another challenge is trying to shift the understanding
of other parts of Share from seeing Digital Share as ‘kitchen-
fitters’ (a moreWaterfall approach) to seeing Digital Share as
problem-solvers. Both Share and Digital Share are values-
centered organisations. Share is a member-owned organisa-
tion, with a key focus on community and ethics.Whilst doing
research at Digital Share, it was obvious that these values
were widely-understood and strongly-shared, such that if an
idea was proposed that didn’t feel in-keeping with these val-
ues, someone would often say ‘that’s not very Share’ or com-
ment on the need to maintain the ‘Share difference’. Within
Digital Share, therewas also evidence of several values being
held in high regard, such as teams having autonomy and
being trusted tomake decisions.

5 METHOD

5.1 The Values Q-Sort

One of our key imperatives was to use methods and tools
that reflected the theoretical framework in use (based on
Schwartz and Maio). One chosen method was the Q-Sort.
The Q-Sort is a mixed-method that involves asking partici-
pants to sort a series of statements onto a grid (usually
shaped as an approximate normal distribution) according
to their level of agreement with each statement. Q-Sort exer-
cises are accompanied by a semi-structured interview, and
the results of multiple Q-Sorts can be statistically analysed.
This methodology seemed to correspond well with Maio
et al.’s three levels. By asking participants to rank statements
according to their level of agreement with them, the Q-Sort
demonstrates values patterns and relationships (L1), includ-
ing the prevalent patterns within a group of participants,
while the accompanying interview provides insight as to
how participants interpret these values (L2). In addition, we
asked participants to fill in the Q-Sort for a specific project
or product on which they were working in order to encour-
age examples of values at the instantiation level (L3). We
also designed the Q-Sort statements using Schwartz’s val-
ues model as a framework. The Q-Sort differs from surveys
as participants’ responses are not free but have to be consid-
ered in relation to each other, forcing trade-offs and deci-
sions between statements. Q-Sorts use q-statistics based on
factor rotation and work best with samples that are smaller
than the number of statements used in the sort, the reverse
of traditional survey research that requires a greater num-
ber of participants than survey items [44].

5.1.1 Designing the Values Q-Sort Statements

We designed the Values Q-Sort to be relatable for software
industry professionals and respond to the difficulty posed

by Miller and Larson that language used to articulate
human values is less precise than technical language [8].
The systematic nature of the Q-Sort exercise offered an
attractive option for engaging software engineers in a dis-
cussion about values in an accessible and time-efficient way.

Our starting point was the original Schwartz’s values [14].
We piloted, with two people, an already existing Q-Sort with
statements from Schwartz’s 57-item values survey. The pilot
found that the wording was not specific enough for software
engineers, and that 57 statements were cognitively over-
whelming and time-consuming for participants. In response,
we turned to the ACM Code of Ethics [46], and dual-coded
its principles according to the latest version of Schwartz’s
values model [33], which identifies 19 distinct values types
and sub-types and is cognitively lighter. The rationale for
choosing the ACM Code was to utilize language generated
by computing professionals. Whilst not all values can be
equated with ethical principles (Section 3.5), several can. We
have leveraged on this overlap to construct values state-
ments in a language that is relatable to software practi-
tioners. The dual-coding produced 80 per cent agreement,
and remaining discrepancies were discussed by the two
researchers. Reference was made to the 1992 IEEE-ACM CS
Code of Ethics [47] as an additional source of statements.

We chose the most appropriate Code of Ethics principle
for each value type as the basis of a Q-Sort statement. All
value types were represented in the Code except four
(‘Hedonism’, ‘Stimulation’, ‘Power’, and ‘Face’). In such
cases, additional statements were developed with reference
to Schwartz’s values [33] and the 57-item values survey pre-
viously piloted. The resulting statements went through a
proof-of-concept cycle with four computing researchers at
another institution before being piloted. The designs of both
the V-QS grid and V-QS values statements cards are
included in the supplemental material, which can be found
on the Computer Society Digital Library at http://doi.
ieeecomputersociety.org/10.1109/TSE.2022.3170087.

5.2 Pilot Study

We piloted our V-QS using a purposeful sample before car-
rying out the present main case study. The pilot involved 12
participants chosen across sectors to probe relevance of the
V-QS statements for software engineers and applicability in
a range of organisations and domains. The pilot included an
equal number of participants (four) from three sectors: pri-
vate, public, and research. Feedback from the pilot study
led to some rewording of the values statements (e.g., those
liable to misinterpretation), shown in their final form in
Fig. 3. The pilot also highlighted four key challenges [12],
which needed addressing before the main study; we outline
the challenges and the actions taken below.

5.2.1 Addressing Pilot Study Challenges

Conducting Values Studies Within Industry. During the pilot
we noted that the word ‘values’ was often associated with
ethics, and this seemed not to encourage corporate-level par-
ticipation. This association made it also difficult to get access
to software practitioners who would identify themselves as
‘just an engineer’, as we would be often referred to practi-
tioners who were interested in ethics. Action:we co-designed
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themain case studywith an industry partner interested in bet-
ter understanding how values work and with the specific
intent to engage a less selective range of practitioners. Recruit-
ing participants from two of the most active teams made it
easier to engagewith a diversity of practitioners.

Studying Values at the Instantiation Level (L3). The pilot
study identified the need for a deeper investigation of values
at each of the three levels, with instatiation being particularly
problematic. The difficulties of capturing and understanding
behaviors are well documented [8], [48], and ethnographic
research was identified as one way forward.Action: selecting
practitioners working on the same projects made it easier to
ground the conversation on specific examples during the V-
QS; in-situ observations helped contextualise the narrative
elicited during the V-QS.

Complexity of Values. The pilot study revealed the com-
plex relationships between personal values, the values of
others, the perceived organizational values, and perceived
societal values; the pilot called for further investigation into
these different dimensions, particularly whether different
values may be strongly influenced by different SE roles.
Action: recruiting participants from two distinct teams
allowed the inclusion of a greater variety of roles (Fig. 2).

Limits of Q-Sort-Maio and Olson contend that “values are
supported primarily by affective information (feelings about
values) and, secondarily, by behavioral information (recol-
lections of value-affirming behavior). That is, values are
important in large part because people attach strong feelings
to their values” [48]. The V-QS helps discussion around val-
ues, but it is not specifically designed to capture affect.
Action: complementary research activities were arranged
alongside the Q-sort to explore the affective aspect of values.
The two Values-Retros, for example, were designed to cap-
ture affect at critical points of software projects.

5.2.2 Q-Sort Interview Questions

TheV-QS interviews startedwith introductory questions, ask-
ing participants about their current role, their background,

and their career trajectory. Participants were then guided
through the Q-Sort exercise, having been asked to focus on a
particular project. After the participant finished their Q-Sort,
they were asked about their top and bottom ranked state-
ments, andwhether there were any other statements that they
wanted to explain. We also asked if they would have filled
out the V-QS differently in the past, whether they thought
their colleagues would fill it out in the same way, and if there
was anything important to their work that was not encapsu-
lated by the statements. Finally, we asked participants how
they found the exercise.

5.2.3 Conducting the Values Q-Sort Interviews

At Digital Share, 24 interviews were conducted and audio
recorded, except for in the case of one participant who
asked not to be recorded, as he felt he would be more
relaxed and at ease without the Dictaphone. In this case,
notes were taken instead. Interviews lasted between 40
minutes and almost one and a half hours. All interviews
took place at the participants’ workplace, occasionally in
the cafe. All interviews were fully transcribed, either by the
researcher or by a professional transcriber.

5.3 Observations

The researcher spent 11 days at the company. This allowed
time for informal observations, such as observing stand-ups,
and casual conversations with Net and Community team
members over coffee. She was also invited to observe various
meetings of varying levels of formality. These included: one
Community teammember giving an informal presentation to
people from another team; a ’mobbing’ session involving
three software engineers working collectively on a coding
problem (Community); a ’User journey’ workshop that
brought together the Net team with teams from the main
Share organisation; a post-mortem for a difficult project
involving Community and different Share teams; and a
‘Vision’ workshop where the Community team mapped out
ideas (both realistic and future-thinking) for e-commerce

Fig. 3. The table shows the V-QS statements derived by mapping Schwartz’s values definitions to the principles listed in the ACM Code of Ethics [46].
For instance, the value ‘Societal Security’ (S2) maps onto the Code Principle 2.9 ‘Design and implement systems that are robustly and usably
secure’ . Where no corresponding principle was found in [46], we referred to the previous version of the ACM Code [47]. For instance, there is no spe-
cific principle relating to ‘Preservation of the Natural Environment’(S8) in the latest Code, but there is in its previous version [47]. When no corre-
sponding statement was found in either Codes, we created a definition following similar language to that used in the Codes. For instance, there is no
principle capturing the value of ‘Power on Resources’ (S12) e.g., ‘wealth’ [14], [33]; we phrased it as commercial success. For each statement, we
use the colour code as in Fig. 1.
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initiatives. The researcher wrote field notes both in situ and
back home at the end of the day. The observations helped to
contextualise both our findings.

5.4 Ethics

This research had the approval of LancasterUniversity’s Fac-
ulty of Science and Technology’s Ethics committee. Employ-
ees within the two teams were aware that the researchers
were present. All employees had been informed about the
research and been given the opportunity to ask questions
and raise concerns. V-QS interview andValues-Retro partici-
pants were given an information sheet to read and a consent
form to sign (included as supplemental material, available
online). A couple of people within the Community team
(contractors rather than organisation employees) declined to
take part. All observations are anonymised. The researchers
asked permission to take notes in meetings to which they
were invited. When the researchers were asked to meetings
that involved people from other parts of the organisation,
they were introduced and people were invited to ask any
questions that theymight have.

6 FACTOR ANALYSIS: FINDINGS & DISCUSSION

We focus our findings and discussion around the Values Q-
Sort, as it was the method we used most extensively, and
yields both quantitative and qualitative data. The quantita-
tive results from the V-QS from the two Teams are reported
here - Community (C) and Net (N). Section 7 reports on
insight provided by the qualitative data.

6.1 Method

The V-QS data from the two teams (C, N=9; N, N=12) were
inputted separately into an online Q-analysis program [44].
Factor extraction allows for the emergence of statistically
significant patterns and is produced through centroid factor
analysis. Each factor is given an Eigenvalue (the sum of the
square of each of the individual Q-Sort loading onto the fac-
tor) and a factor variance. High scoring Eigenvalues and
factor variances indicate that a factor has “strength and
potential explanatory power” [44]. The Eigenvalue should
be greater than 1 (Kaiser-Guttman criterion); if it is less than
1, it accounts for less variance than an individual Q-Sort.

From this process, four factors (two for each Team) had
Eigenvalues greater than 1 and were selected for the next
step in the analysis: factor rotation. Factor rotation involves
ensuring that each factor offers the most informative view-
point and can be done in two ways: manual or varimax
(automatic). We used varimax rotation, which statistically
positions the factors so that they cover the maximum
amount of variance and ensures that each Q-Sort has a high
factor loading to only one factor [44]. Each of the four factor
‘viewpoints’ (CF1, CF2; NF1, NF2) represent an abstract
type of software practitioner. Fig. 5, for example, introduces
type 1 for Team Community as Factor CF1. By examining
its distinguishing statements, we refer to CF1 as a “Socially-
concerned and Considerate” type of software practitioner,
as it ranks public good (S5) as its top value, and risk taking
(S10), as the least important one. Descriptively naming
‘types’ is a commonly used convention in Q-methodology

and it makes factors more memorable. Accordingly, we call
these ’types’ of software practitioners as follows:

1) CF1- Socially-Concerned and Considerate.
2) CF2- Ambitious and non-Conformist.
3) NF1- Dependable and Considerate.
4) NF2- Market Conscious and Autonomous.
Next, we report a summary of the statistics for each factor

computed at p<0.05.1 Convention suggests displaying the
composite Q-Sort for each factor [44], but, due to space con-
straints, we here include only the CF1 composite Q-sort
(Fig. 5) as an exemplar; all composite Q-sorts are included at
a higher resolution in the supplemental material, available
online. For each factor, we report participants who loaded on
the factor, the most distinguishing statements (Sn) at p<0.05
(*) and at p<0.01 (**), their position on the importance scale
(from -3 least important to +3 most important), and whether
the z-score of a statement is significantly higher or lower
than in other factors (marked by two small black triangles).
The z-score gives the overall rank of a statement in the list of
all statements of that factor (see Fig. 4a). For instance, within
the factor CF1 (Fig. 5), public good (S5) is a distinguishing
statement at p<0.01 (**), with an importance position of +3
(most important), a z-score higher than in any other factor,
and ranked first (1st) out of all nineteen statements. As
convention we will report it as (S5: +3, 1st). All significant
statements are reported and colour coded as per Fig. 1. Par-
ticipants who do not load on any factor tend to have similari-
ties with more than one factor; as such their ranking choices
are not significantly distinct and not reported.

6.2 Team Community, 2 Factors

6.2.1 CF1- Socially-Concerned and Considerate.

CF1 has an eigenvalue of 1.67 and explains 19% of the study
variance. Four participants loaded onto this factor (Sarah,
Matthew, Sam, Will – all at p<0.05), two SEs and two QAs/
software testers. This factor is characterised by a high concern
for others, including putting the public good at the heart of
work (S5: +3, 1st), not discriminating against others (S14: +2,
2nd), and being an honest and trustworthy colleague (S19: +2,
3 rd). By contrast, personal risk-taking (S10: -3, 19th), and
autonomous decision-making (S16: -2, 18th) are considered
less important. Notably, commercial success is also a distin-
guishing statement in that its z-score rank is lower than in all
other factors (S12, -1, 13th), and so are both high quality code
and respect for own work. Their importance is marginally
higher than commercial success, but their rank is lower than
in all other factors (S17, 0, 8th; S9, 0, 11th). This factor considers
self-transcendent values significantly more important than
any other factor, and self-determination and self-enhancement
values significantly less important. This factor is also charac-
terised by risk aversion (low ranking S10), potentially associ-
atedwith theQA/software testing role of Sam andWill.

6.2.2 CF2- Ambitious and Non-Conformist.

CF2 has an Eigenvalue of 1.76 and explains 20% of the study
variance. Two participants loaded onto this factor (Jon,

1. The p-value is a measure of the probability that an observed rela-
tionship could have occurred by chance. The lower the p-value, the
greater statistical significance of the observed relationship.
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Jimmy, both at p<0.05), a software engineer and a BA. Per-
sonal achievement (S17, +3, 1st), commercially successful
software (S12, +2, 2nd), and respect for own work (S9, +2, 3)
are here considered important, and they rank significantly
higher than in all factors suggesting the importance for this
group of external validation for work. Risk taking (S10, -1,
14th), although receiving a marginally negative importance
score (-1), is here ranked more highly than in any other fac-
tors. Conformity (both interpersonal and in terms of indus-
try principles) is considered the least important value (S4,
-3, 19th; S18, -2, 18th). Public good (S5, -1, 15th), trust and
honesty at work (S19, 0, 11th), and not discriminating when
developing software (S14, +1, 7th) are ranked lower than in
any other factor.

6.3 Team Network, 2 Factors

6.3.1 NF1- Dependable and Considerate.

NF1 has an Eigenvalue of 3.59 and explains 30% of the study
variance. Five participants loaded onto this factor, four soft-
ware engineers/developers and an interaction designer (Zoe
-p<0.05 only, Stuart, Ollie, Martin, Rob – last four also at
p<0.01). ‘Concern for others’ features as a high priority, par-
ticularly being honest and trustworthy with colleagues (S19,
+3, 1st), and non-discriminating towards others (S14, +2,
2nd). Work-being respected and commercially successful
(external validation) were low concerns (S9, -3, 19th; S12, -2,
18th), as was conformity to industry principles (S15, -1, 14th).
Having fun at work and a safe and healthy workplace were
also considered of some importance, and ranked higher than
in any other factor. The high amount of software developers
that loaded onto this factor suggests a certain values-align-
ment according to role.

6.3.2 NF2- Market Conscious and Autonomous.

NF1 has an Eigenvalue of 1.53 and explains 13% of the
study variance. Three participants loaded onto this factor
(Laura, Ed, Christian – all both at p<0.05 and <0.01), two
people working in analytics and optimisation, and a prod-
uct manager, again showing some potential values-

alignment according to role. This is the most difficult factor
to provide with a simple summary. Developing software
that is commercially successful and having freedom of
thought are both rated as very important, and rank higher
in this factor than in all any other factor (S12, +3, 1st; S1, +2,
3 rd). Being honest and trustworthy is also held as impor-
tant, but it is ranked lower than in any other factor (S19, +2,
2nd). Care for environment is here positioned as the least
important statement, and ranked lower than in any other
factor (S8, -3, 19th). Overall, this factor seems to have a
greater self-enhancement orientation than a self-transcen-
dent one.

6.4 All-Teams: Overview & Discussion

Overall, out of the 21 participants, a greater number of practi-
tioners (N=9), loaded onto the two factors (CF1 andNF1) that
saw values related to Self-Transcendence (e.g., public good)
as more important than values related to Self-Enhancement
(e.g., commercial success). Specifically, the Self-Transcen-
dence values which were statistically distinguishing here
include: public good (S5- CF1, +3, 1st; NF1, +2, 5th); non
discrimination (S14- F1, +2, 2nd; NF1, +2, 2nd); trust and
honesty (S19- CF1, +2, 3 rd; NF1, +3, 1st).

Conversely, the other two factors, with a combined loading
of five participants (N=5), favoured values linked to Self-
Enhancement (S12), Personal Achievement (S17), and Self-
determination (S1). For instance commercial success (S12)
was top rated in NF2 (+3, 1st), and scored similarly high in
CF2 (+2, 2nd), alongside values that are adjacent in the values
model such as personal achievement (S17- CF2, +3, 1st), and
independence of thought (S1- NF2, +2, 3 rd). These findings
are important because the values orientations captured by the
factor analysis seem to map onto the values relationships
observed by previous empirical research from state of the art
social psychology [13], [14], [15], and the results obtained in
our pilot study [10], [12]. The mapping of job roles onto each
factor is also note worthy, with software engineers, develop-
ers and QAs loadingmore onto factors oriented towards pub-
lic concern, in-group trust and honesty, tolerance and non

Fig. 4. (a) The four factors (CF1, CF2, NF1, NF2) extracted from the V-QS statistical analysis, together with the Z-score and ranks for each value state-
ment (S#), the top and bottom ranked statement are highlighted (in yellow those selected for the qualitative analysis, Section 7); (b) the top and bottom
statements are colour-codedwith their factor’s, andmapped onto the valuesmodel; (c) participants list, their factors, and importance score (from +3 to- 3)
of the value statements selected for the qualitative analysis (NL=P# not loaded on factor; N/A= P# not included in factor analysis).
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discrimination, whilst other roles (e.g., product managers,
analytics and optimisation) seem to bemore oriented towards
commercial success and personal achievement. Fig. 4b visual-
ises these relationships by positioning, for each factor, the top
(+) and bottom ranking (-) significant statements onto the
valuesmodel.

7 QUALITATIVE DATA: FINDINGS & DISCUSSION

The factors are useful as they reveal statistically constructed
types of values orientations and their relationships to each
other (offering insight at L1). However, as stated in previous
research [10], [12], and drawing on Q-methodology litera-
ture [44], the statistics alone don’t provide insight into what
these values actually mean to people (L2), and how they are
enacted (L3). For this, we need to look at the qualitative
data generated by the Q-sort semi-structured interviews. To
summarize, the V-QS produces quantitative results that
shed light on system-level values relationships (L1), while
the qualitative data reveals the diverse meanings and inter-
pretations associated with different values (L2) and pro-
vides some examples of consequent instantiations (L3).

7.1 Method

The interviews were qualitatively analyzed by manually
extracting from each interview what had been said about
each of the 19 Q-Sort statements, creating what we call
“values slices” [12]. Corroborating information was included
such as the factor the participant loaded on to (where this was
the case) and how each participant rated the importance of
the statement (from +3 to - 3); this is summarised in Fig. 4.
How each participant interpreted, reflected upon and reacted
to the statement was then thematically analyzed [45]. Space
and scope of the present research do not permit a full explora-
tion of the qualitative results, the 24 interviews having pro-
duced just under 24.5 hours of recorded material and over
195,000 words of transcribed material. Of these, more than
72000were identified as either an interpretation or an instanti-
ation of a specific values statement (about 37% of the total nar-
rative elicited). Instead, we consider identified key themes in

relation to the top (1st) and bottom (19th) ranked values state-
ments from two factors (CF1,NF2), one factor from each team.

The two steps followed for the selection and analysis were:
1) from Team Community, we chose the factor CF1- Socially
Concerned and Considerate because, similarly to NF1 in Team
Net, it is characterised by Self-Transcending values orienta-
tions with public good (S5) and taking risks (S10) top and bottom
ranked, respectively. 2) From Team Net, we then chose NF2-
Market Conscious and Non Conformist because, similarly to CF2
inTeamCommunity, is characterised by Self-Enhancingvalues
orientations with commercial success (S12) and care for the envi-
ronment (S8) top and bottom ranked, respectively. During the
thematic analysis, the themes were identified by Author 1
through three iterations. The iterative coding was conducted
after a calibration exercise, where both Authors independently
coded S5 qualitative data, discussed the rational of their coding
strategy (focusing on L2 and L3, often signalled by the inter-
viewer’s prompts). When reporting on the findings of the four
values statements, we group the different values interpreta-
tions (L2) in themes - the thematic clusters identified during
the thematic analysis. Each theme is reported in bold. For each
theme, we then report their instantiations (L3). In addition, for
each values statement, we include its narrative ‘elicitation
power’ as the total number of words that participants used to
discuss and articulate them. As convention and to help with
cross referencing, we include the role of the named participant
the first time they appear in this section. Rawdata and thematic
codes for the statements examined in this section (S5, S10, S12,
S8) are included in the supplementalmaterial, available online.

Whilst it was not always possible to capture a clear-cut
distinction between values interpretations (L2) and instan-
tiations (L3) for all our participants, there is evidence that
our approach can help elicit and articulate values in a more
structured and verifiable way - we provide examples in Sec-
tion 9.3. Importantly, this discussion is not exhaustive but
rather indicative of the capability of the V-QS to provide
data at L2 and L3, and to demonstrate the complexity of val-
ues when they are studied at different levels, defying any
simplistic interpretation of the statistics.

7.2 S5- Public Good

S5-Public Concern: It is important to me that the public good is
the central concern of all professional computing work. S5 is a
positively distinguishing statement in CF1 (+3, 1st) and neg-
atively distinguishing in CF2 (-1, 15th). The V-QS generated
nearly 9,000 words - or 45 min, at 100 words per minutes
(11% of the total values narrative). This makes S5 the second
top value in terms of narrative elicitation power after toler-
ance and non-discrimination with nearly 12% of the total
(S14). The qualitative analysis identifies three broad themes
for S5, and within each theme we report quotes with
instantiations’ examples.

The ‘Right’ User Experience. A number of participants
linked public good to user experience. However, their views
on what is ‘right’ for the end-user differ, even within mem-
bers of the same team. For instance, in Team Net, Christian
(analytics and optimisation) understands the public good in
terms of a well structured and effortless user experience by
‘getting them to find what they want quickly and easily’. Laura
(search engine optimisation) agrees that public good is about
‘optimizing’ user experience by leveraging users’ data trails

Fig. 5. CF1- Socially Concerned & Considerate, significant S# flagged.
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to help structure and personalise their journeys; ‘analyse that
data once the user hits our website, we would then optimise that
behaviour’. Stuart’s opinion (platform engineer) could not be
more different; he thinks that end-users should be free to
decide how to navigate the website without being too
directed: ‘you’re guiding them down a route [...] and it’s not nec-
essarily what they would do [...] if people don’t express themselves
the way they want, then that’s not in the public good’.

Having impact- Participants also linked public good to the
impact that the software they develop may have on people’s
lives and the wider society. This view varies from providing
a positive impact to minimising harm. For software devel-
oper Martin, ‘minimising harm to people’ is key, whilst BA
Carrie emphasises that software should have at least ’neutral
impact’ [...] and try to minimise any negative effects. SE
Sarah, however, interprets public good as having a ’good
influence on the world around me’, a view more akin to S6-
Power on People, in terms of the influence that software can
have on people’s lives.

A hindrance?- For some participants the public good can-
not be relevant to all computing work. Martin wonders
whether the public good might be actually ‘at a detriment’ of
the role of developers maintaining servers who are simply
doing their job. However, BA Jimmy, has a different view-
point from Martin, and see public good central to his work:
‘A lot of what we were trying to do (in digital product research)
was to think whether Digital Share could deliver products and
services that would help solve some of society’s problems.’

7.3 S10- Stimulation / Taking Risks

S10-Stimulation: It is important to me that I am allowed to take
risks when developing software. S10 is a negatively distinguish-
ing statement in CF1 as it ranked significantly lower in CF1
(-3, 19th) than in CF2 (-1, 14th). With just over 3,300 words
(4.6% of the total), its elicitation power is ranked 12th out of
19th. The analysis identifies five themes.

An expression of autonomy- Connor, an interaction designer,
makes an explicit connection between S10 and the values of
self-direction (S1, S16) and trust (S19) ‘It ties in to freedom [...] I
think trust as well is important. [...] if you’re trusted or you feel
trusted then (you can take risks)’. SE Sarah also relates risk tak-
ing to self-direction (S1, S16), but differently to Connor, she
sees it as something that she is not used to: ‘(in my previous
job) I was a resource, you do as you’re told, and continues I don’t
see that (S10) as important because I lived without it for years’. BA
Carrie sees taking risk as linked to creative endeavour and
for this reason she believes it should be limited to the first
exploratory phases of software development. Christian (opti-
misation) enjoys the excitement of experimentingwith some-
thing ’bold’ and to ’disrupt the journey a bit’.

A balancing act- For a number of participants, taking risk
is a balancing act between the risk taken and the value of
the potential outcome, Rich for instance, states the impor-
tance of ‘a really good balance between being able to take risks
and try new things, versus [...] the value that that kind of work
creates.’. QA Sam agrees, ‘because although I like to take risks it
doesn’t come at the sacrifice of other things’. Sam clarifies the
need to carefully consider what is at stake, particularly in
relation to data handling ‘in GDPR terms we can’t be that
risky, we have to be careful with people’s details’. Something that
our organisation avoids-A number of participants linked their

cautionary approach to risk to their organisation: ‘we are
generally a risk-averse business and that’s rightly, because of all
the history, the recent history [...] I probably couldn’t tell you one
particular big risk that I’ve taken. [...] you only measure yourself
against other people’, says principal designer Ollie who also
notes that things are changing ‘we are pushing the boundaries
as well, we’re doing some really good stuff. So I guess the vision is
to create [...] a future-facing (company) with all the challenges
that it comes with’.

Something that can break things- For a number of partici-
pants, risk taking is something to be avoided, particularly
for those who are then responsible to ‘fix’ the broken sys-
tems. As platform engineer Rich puts it ‘from a development
point of view, it’s us that fixes it when it goes down’. QA/tester
Sam, instead, quite likes taking risks, even when it means
having to fix things after they break ‘I quite like the idea of
being risky, fix things and then there’s fixing things on the fly,
getting feedback from customers and bringing them into the proc-
ess.’ Sarah instead explains why taking risks can be prob-
lematic ‘might end up hurting someone or causing the company
reputation or monetary damage in some way.

Something ‘we’ manage- Rich suggests an iterative approach
to managing risk when implementing something new: ‘if
something is genuinely useful and genuinely is good, that involves
a risk to implement it, then that will happen over time, and [...] if
we approached this right and then, have you got obviously less of a
risk.’. Sarah also sees agile as a way to manage risk ‘I can’t
really think of any time where I would feel the need to take a risk,
like it’s not like I’m always playing it safe, I just feel like if we do
take any risk, they’re very small. Because [...] we’re agile here we do
really small releases’.

7.4 S12- Commercial Success

S12- Power over Resources: It is important to me that the software
I develop is commercially successful. S12 is a positively distin-
guishing statement for NF2 (+3, 1st), and negatively distin-
guishing for NF1 (-2, 18th). With just over 3,400 words
(4.8% of the total) its elicitation power is ranked 11th out of
19th. The analysis identifies four themes.

A necessity- A number of participants view commercial
success as a necessity. For instance, for Connor, commercial
success is important ‘because we’re in a corporate world so that’s
how they measure success. It’s the bottom line isn’t it?’. Christian
also sees commercial success as needed for the company to
stay alive (‘we need to make money, unfortunately’); BA Jimmy
adds a job security dimension stating ‘if the business doesn’t
make money then I guess we all get made redundant possibly [...]
Which is probably why number 12’s higher than number 5 (public
good)’. However, a number of participants also stress that the
company gives back its share of success to communities that
need it most, as Sam notes ‘they reinvest a lot of their profits so
we want to make more money to give it back to people.’

A measure of impact- Some see commercial success as an
important way for assessing the impact of the systems
developed. For instance, SE Jon states ‘I’ve worked on far too
much stuff that hasn’t actually ever got used or actually delivered
anything or improved anything’. Sophie, sees measurable com-
mercial benefit as the key rational in decision making: ‘that’s
how I’ve been programmed the majority of my career [...] I’ve just
always previously worked in an environment where you had to
present a commercial benefit of doing something. Whilst this can
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cause tensions (‘people get upset by it’), she explains ‘I want to
have an understanding of why am I doing something, so whether
it’s to improve something for an end user, or improve the flow, or
it’s going to make us money or save us money’.

Relative to other values- A number of participants view
commercial success in relation to other values, and rate it as
not as important. For instance, for Will, commercial success
may signal a well designed system, yet it is not as important
as writing high quality software (S17) ’I can write really,
really good software, whether it’s commercially successful or not
kind of isn’t really my problem [...]. I like to write good software, I
like to write it well, it’s well-tested, all of that kind of stuff, the
values that I like about software development, whether or not
that’s going to go and make a lot of money or something it’s not,
it’s much less important’. Sarah, instead, describes commercial
success in relation to public good (S5) and she does not con-
sider it as important: ‘(I’d) much rather be doing good without
having to think about how much money you make’.

A source of tension- Delivery manager Katherine considers
commercial success as her top priority, but she also sees it
as a source of tensions: ‘we’re trying to do good but we’re also
trying to make money and which is the most important and what
I do’. She continues, ‘There’s lots of ways that you can encourage
people to spend more on an e-commerce site and they talk about
them as being dark patterns during the design of the organ-
isation’s e-commerce website people started to feel uncomfortable
[...]’, Laura (search engine optimisation) also reflects on the
tension between end-users needs and business goals ‘from a
digital perspective it’s all very user-centric, which is the most
important thing. But then there will obviously be business centric
needs that we need to fulfil’.

7.5 S8- Care for the Environment

S8-Care for the Environment: It is important to me that I identify
and address any environmental issues in my work. S8 was a neg-
atively distinguishing statement in NF2 (-3, 19th), and was
ranked significantly higher in NF1 (-1, 15th), though never
given a great importance (i.e., more than +1) in any of the
factors automatically extracted. With nearly 3,700 words
(5.1% of the total) its elicitation power is ranked 6th out of
19th. Four broad themes have been identified.

Not a concern- Some of the participants did not see envi-
ronmental impact as a matter of concern for what they do.
’Well there is no real environmental issues for analytics and opti-
misation’, says Christian ’It doesn’t really come on my radar’.
Similarly, Jon states ’you never really think of IT as having an
environmental impact’. Laura does not see environmental
impact as a concern ’because all of our work is powered by Goo-
gle, it’s separate and wouldn’t really impact’.

A concern, but not considered- Some of the participants are
concerned about the environment, but they often do not
know where to start. Connor, for instance, says ‘it’s hard to
think of the impact [...] I’m just not aware of it, but...we’re making
websites and apps [...], is there any damage? I don’t know. I’d be
interested in that side of things’. Katherine also feels that is
hard to consider, because it is such a a big issue and it is ‘out
of our hands’. SE Sarah and product manager Ed also agrees
that this aspect is of concern; ‘not considering it’ and ‘not
knowing what to do’ make Sarah feel ’sad’, and Ed ’ashamed’:
’especially, you know, like more recently in our family we’ve got a
bit more, a lot more green focused’ says Ed, identifying family

practices (e.g., buying eco-friendly products), but finding it
difficult to think of actions specific to software practice.

Less power consumption- A number of participants linked
software-related environmental impact to power usage,
with references to computing power, data centres energy
consumption, and CO2 impact. Most of them find that the
information about SE-related power consumption is either
not there or hard to find; Ed, for instance, recalls ’I remember
trying to find this information, and I couldn’t, [...] it’s really diffi-
cult to get those numbers’. Others see the use of renewable
energy as a good step forward. SE Zoe, for instance, thinks
that ’it’s quite important to see how data centres are using elec-
tricity, so are they just like pulling it from the grid or have they
got renewables? A lot of them are powered by geothermic energy
now, which is quite cool.’

Part of wider organisational values and practice- Some of the
participants connect environmental care to wider company
practices, as Ollie notes that ’the business is pretty good at
renewable energy, anyway; We are- I think we are completely neu-
tral [...] We do use a lot of post-its.[...] but also try to make sure
that any correspondence you have is done on email or Slack, so
we’re not needlessly wasting paper’. Stuart takes a wider per-
spective on the issue, reflecting on his career-change deci-
sion ’a lot of what I would broadly describe as environmental
issues are kind of inherent in the way (this company) works’. Zoe
suggests additional ways for translating environmental val-
ues into practice: ’If I had any control over it, how we host all
our stuff, I would be very careful about where it’s hosted, because
at the moment most of it’s with AWS. And I don’t think Amazon
is a very good company in general.’

8 WORK IN PROGRESS: AFFECT AND VALUES

When conducting the V-QS interviews and then analysing
the qualitative data, we noted an abundance of affective
information [48] covering a wide range of feelings: (e.g.,
‘happy,’ ‘frustrated,’ ‘sad, ‘guilty’); positive feelings tended
to be associated with being able to act upon values partici-
pants consider important, and negative feelings were more
often associated with having to align with values not per-
ceived as important or not being able to enact a value consid-
ered so. In Section 5.2 we report on research that finds that
values are “supported primarily by affective information” in
large part because people attach strong feelings to values [48].
Specifically, the intuition is that affective information can sig-
nal the presence of potential values alignments or misalign-
ments in a project. The V-QS helps facilitate discussion
around values, but it is not intentionally designed to capture
affect. To address this gap, we have adapted an existing SE
technique (the agile retrospective) to capture values-related
affect at critical points of software projects. To this end, we
first developed a proof of concept, and then piloted this tech-
nique engaging with 9 software practitioners in total. We
here report on emergent findings to illustrate future direc-
tions for this research.

8.1 Values-Retros: Capturing Affect

Two researchers facilitated two focus groups, which we call
‘Values-Retros’ as they were designed to be similar to the
agile retrospective (which can include ‘emotions seismogram’
[49], but with a ‘Values-twist’. The design of the Values-Retro
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was as follows: first, the group was asked to draw a timeline
for their current project on a wall, highlighting its key stages,
hurdles, andmilestones. Second, each participant was given a
different colour pack of sticky notes and asked to write a per-
sonal highlight and stick it on to the relevant point on the time-
line. Each participant then explained their highlight to the
group. This was repeated with a personal low-point. The group
were then asked, whether, as a team, they had experienced
collective highlights and low-points. The next stage of the Val-
ues-Retrowas that each participantwas given a list of the sim-
plified V-QS statements, and invited to place post-its on the
timeline where any of these values felt either affirmed or chal-
lenged. Discussion was then facilitated around this. Finally,
participants were asked whether there was anything they
might do differently as a result of doing the retro. The Values-
Retros were allocated an hour, but in both cases ran over the
allocated time, as participants were keen to continue the con-
versations elicited.

The Values-Retro method was trialled as a proof-of-con-
cept with a small team (3 members from Team Net), and
then piloted with 6 members from Team Community. Being
a novel and not fully evaluated method, we do not provide
an in-depth analysis of its findings, but report research
highlights of the pilot (Section 8.1.1) to illustrate its capabil-
ity to capture the link between emotions and values, and
trace values alignments and misalignments throughout a
project.

8.1.1 Values-Retro Pilot: Research Highlights

We here report on the key highlights from the Values-Retro
pilot. The session was 90 min long, and involved 6 Team
Community members. The first part of the retro closely mir-
rored a sprint retrospective, including reflections on what
went well, what could have been better, and the associated
emotions (‘emotions seismograms’ as in [49]).

The ‘values-twist’ was then introduced by asking partici-
pants to label the project high-points and low-points with
the values statements (slightly more concisely worded than
in Fig. 3). In our session, this proved to be a very effective
way to pinpoint values alignments and misalignments, and
to associate them to specific phases of the project and to the
moods of the the team and its members. In the end, the proj-
ect was identified by the participants to be generally aligned
to 7 values, namely: S1 (creativity), S3 (having fun), S4 (not
annoying colleagues), S7 (give due credit), S16 (autonomy
of action), S17 (achievement), S19 (honesty). Interestingly,
some of the values’ ‘emotional responses’ fluctuated during
the project. For example, Sophie, at first, struggled with S9
(work being respected), but then “found that once we started
putting stuff on the wall, they (another team) now are respecting
what we’re doing. It’s just that maybe we weren’t communicating
it in an effective manner. So I feel there’s a lot more cross-team
respect than there used to be.”

S12 (commercial success) was the one value found in
general misalignment with the project. Generally perceived
as a “taboo,” not talking about it made Sophie “upset” (reso-
nating V-QS findings on S12’s polarizing nature). Finally,
asked about what actions the participants would take away
as a result of the retro, there was a general consensus that
achievement (S17) should be celebrated more, as Sarah puts

it “it feels we struggle on things and then when we finally do it,
it’s a bit of an anti-climax, because we just carry on and go to the
next thing and don’t really celebrate or take a moment”.

In summary, we find that Values-Retros can encourage
reflection on the role that values play in a project, and help
better understand the relationship between values and emo-
tions. Giving its potential, we encourage further use of the
method, and include the Values-Retro plan and values
statements as additional material.

9 LESSONS LEARNED AND IMPLICATIONS

This work addresses three challenges, each scoped by a
research question (RQ). Previous sections describe how we
address them and discuss emerging findings. Here, we
identify ten lessons learned (#01-#10LL) and group them by
RQs. For each lesson, we draw (!) a key implication for SE
research (IMPr) or practice (IMPp), noting that, given the
practice-oriented nature of our co-designed research sprint,
the distinction between the two is not always clear-cut and
some implications can apply to both (IMPr-p).

9.1 Conducting Values Studies in SE

RQ1- How can SE research support a more systematic investiga-
tion of values in SE practice? What values theories and models
should we draw from? RQ1 stems from the need to identify a
scientifically robust approach to studying human values in
SE. We report on four key lessons.

01LL: Defining Values- Values-related expressions such as
‘fair’ [31], and ‘for good’ [50] are increasingly associated
with software systems, but their understanding is often left
open to interpretation and lacks precision, hence calls for
“practical definitions” of values [26]. To address this issue,
our work uses Schwartz’s values definitions (Fig. 3), adapt-
ing their language to make it more relatable to SE practice
(Section 5). Through both the pilot and main case study, we
find that practitioners are able to relate these definitions to
their practice. ! 01IMPr-p: Less ambiguous and easier to enact
definitions of human values should be sought and used in SE
research and practice [26]. Such definitions should be scientifi-
cally informed and can be drawn from (and form the basis
of) professional codes and policies; our research offers
working examples of such definitions (Fig. 3) and how to
construct them (Section 5).

02LL: From Values to Practice- Having clearer and, where
appropriate, shared values definitions may be useful, but it
is not sufficient to ensure that identified values are con-
sciously translated into practice. For example, Bender et al.
urge significant budget allocation to data curation and doc-
umentation of training data for language models found to
‘encode biased views harmful to marginalized populations’
[51]. In this case, resource allocation can be a practical and
measurable way to turn ‘public good’ (interpreted as, e.g.,
avoiding harm to the most vulnerable) into action at an
organisational level (’budget allocation’). ! 02IMPp: SE
research and industry should provide concrete examples and the
rationale of how values translate into practice. This should
include documenting how values change through individ-
ual SE projects life cycles as well as the organisational life-
span. Our research has identified a framework and gives
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examples of tools that can help do so at both organisational
and project levels.

03LL: Examining Values Relationships- The V-QS quantita-
tive analysis (Section 6) has revealed recurrent patterns of
values orientations such as alignment and tensions between
certain values pairs (i.e., commercial success and public
good); similar patterns were observed in our pilot study [11].
Though validating Schwartz’s values relationship model
was not one of the objectives of this research, the findings
are interesting because they bring to light potential values
patterns to be further investigated. SE research exists that
has started considering values as part of a model. However,
we note a tendency to treat values models as classification
taxonomies [29], [30], giving limited attention to values rela-
tionships. ! 03IMPr: When carrying out values research in SE,
consider using values models and methodologies that can help
identify values relationships. Our research uses Schwartz’s
model and applies q-statistics to observe emergent values
relationships (e.g., alignments and misalignments) in a
structured and systematic way.

04LL: Identifying Ground Truth- Our qualitative analysis
has revealed a wide range of interpretations and instantia-
tions for each value. Researchers attempting to abstract val-
ues from existing artifacts (e.g., systems functionalities,
requirements) a posteriori [30] would need to carefully con-
sider their ground truth, as researcher-led values identifica-
tion exercises will be a few steps removed from the values
decision making processes undertaken by the practitioners
and stakeholders themselves. !04IMPr: Given the potentially
wide ranging values interpretations, values-classification exer-
cises should carefully consider their ground truth. In our
research, the V-QS and the Values-Retro helped unambigu-
ously identify when a value appears in discussion with
practitioners (e.g., what values practitioners are actually try-
ing to action).

9.2 Eliciting and Measuring Values in SE

RQ2- What new tools can be developed and what existing SE tech-
niques can be adapted (and how) to help elicit, articulate, and mea-
sure values in SE practice?. In the Introduction we stated that
Miller and Larson argue that software practitioners find it
challenging to express “ideas about human values with lan-
guage that is not as precise or articulate as the language rou-
tinely used to express technical ideas [8]. Hussain et al. [9]
report on the difficulty of measuring values in SE projects.
We report on three lessons on these points.

05LL: Adopting Mixed-Methods for Values Capture- The Q-
sort is a powerful mixed-method for both eliciting qualita-
tive narratives and extracting quantitative insights into
complex issues in which human subjectivity is involved. It
identifies measurable patterns of thought by using a system-
atic procedure and an analytical process that is structured
and applicable in a variety of contexts. Our findings show
that the V-QS grounded in language generated by comput-
ing professionals (the ACM Code) can offer an entry point
for encouraging values articulation in industry, whilst
allowing the computation of values orientations. !05IMPp:
At the start of an SE project, values sorting tools and mixed-
method techniques such as the V-QS should be used to carry out
values baselines. This can help draft a project or product val-
ues statement and the values ‘type’ of a project (as in Fig. 5).

Both the values statement and type, can then be included in
the design documentation, and used as a touchstone at key
points of the project to monitor values changes. We have
piloted this with SE students with promising results [11].

06LL: Adapting Existing SE Techniques- One of our
research objectives was to engage with SE industry to con-
sider values at different stages of the software development
process. The aim was to help software practitioners map
and reflect upon their project values and how they develop
over time. By adapting existing SE techniques (e.g., [9], [11],
[26]), the Values-Retros have helped explore both the tem-
poral and the affective dimensions of values in SE decision
making process. Specifically, we find that the affect dimen-
sion complements values articulations since it signals values
alignments and tensions. !06IMPr-p: Further investigation
into the link between values and affect [52] For instance, the V-
QS qualitative data analysis shows a recurrent sense of
‘guilt’ or sadness associated with statements where partici-
pants were willing to do something they feel they should
(e.g., care for the environment) but do not because they lack
resources or know-how or both. Our initial observations
suggest that the intensity of affect seems to be related to the
strength of values (mis)alignments. We have shared the
plans for the Values Retros as additional material and we’d
encourage their adaptation and further pilots.

07LL: Adapting the Values Q-Sort- The Q-sort, as a general
mixed-method technique, is a flexible and adaptable instru-
ment. The V-QS, and its adaptations, is a tool that can be
used to elicit values orientations not only with practitioners,
but also with end-users and stakeholders. In addition, it can
be redesigned for use in a variety of domains. For instance,
we have adapted our V-QS to map principles of beneficial
AI [53] onto Schwartz’s values models and ran workshops
with researchers and students in higher and secondary edu-
cation [11]. Finally, we note that the present research was
completed pre-Covid and we were able to conduct the exer-
cise face to face with the V-QS statements printed on physi-
cal cards. We have since piloted digital versions using
collaborative platforms (e.g., Miro). New commercial on-
line Q-Sort analysis platforms have now become available,
increasing access and usability of the Q-Sort technique.
!07IMPr: The V-QS is a flexible instrument and can and should
be adapted. However, the V-QS relies on the elicitation of
rich personal narratives and should be conducted by
trained researchers. The Q-Sort statistical results are also
context specific and cannot be over-generalized [44].

9.3 Articulating Values in SE

RQ3- What can be learned from applying the identified research
framework (RQ1) and tools (RQ2) to SE practice? Specifically,
what can we learn about software practitioners’ understanding
and articulation of values, and their relation to SE practice?
Often functioning as truisms [48], values are difficult to
articulate, and not only in SE practice. We report on three
lessons.

08LL: Values Awareness- The Q-sort has helped elicit val-
ues narratives, and some participants demonstrated a
deeply reflective, practice-relevant understanding of funda-
mental values. For instance, Stuart, a senior platform engi-
neer (P17 in Fig. 2), linked public good (S5) to the respect of
end-users’ autonomy of action (S16), and specific software
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design decisions. However, we observed different levels of
values awareness and articulation ability with other partici-
pants. For example, in the case of care for the environment
(S8), Christian admitted not having thought about it and dis-
missed its importance, whilst Ed considered it as a concern,
but did not know how to address it in SE practice.!08IMPr:
Working with software practitioners helps raise (self)awareness of
the challenges associated with the elicitation and representation of
values in SE. Rather than a weakness, we encourage uncover-
ing these challenges as an important step forward for the SE
community. A key objective of our research is to support
practitioners understand and articulate values in SE, includ-
ing their own. This is about encouraging reflection in and on
action, linking to Schon’s work on the reflective practi-
tioner [11]. Our paper illustrates how that reflection can be
supported in a structured and systematic way.

09LL Capturing and Representing Values- Based on the
findings of our first pilot [12], we anticipated a greater chal-
lenge with L3 articulation (the concrete enactment of a
value) than L2 (abstract, interpretation). However, in this
case study, it was L2 that proved more difficult to capture.
We noted that when asked to explain what a participant
meant by a value, they often found it easier to describe how
they applied the value in their practice instead of giving a
high level definition of it. This seems to confirm recent find-
ings by social psychologists whose experiments have
highlighted the importance of observing values informed
behaviour in bridging the gap between abstract values
descriptions and concrete actions [54], [55].!09IMPp:Whilst
it was not always possible to capture a clear-cut distinction between
levels, there is evidence that our approach can help articulate values
in a less ambiguous and more verifiable way. For instance, if we
apply levels L1, L2, L3 to Laura’s2 feedback on public good,
we can have the following values construct: “The system
will promote public good [VALUEOBJECT (L1)], interpreted as
‘effortless user experience’ [VALUE INTERPRETATION
(L2)], and enacted by ‘analysing user data-logs patterns and
and then optimise that behaviour’ [VALUE INSTANTIA-
TIONS (L3)]”. This format is similar to requirements’ stan-
dard constructs (e.g., “Subject, Action, Constraints” ISO/
IEC/IEEE 29148:2018).

To summarise, in this paper we are not investigating if a
value is ‘correctly’ interpreted, or if the way in which it is
instantiated (i.e., implemented) is morally right or wrong
(Section 3.5). We are interested in the ‘anatomy’ of a value,
and in finding ways to express it with less ambiguity and
more relevance to SE. Doing so, we argue, is a precondition
for meaningfully applying Ethics to SE practice.

10LL: Considering the Wider Context- Digital Share has a
declared interest in embedding values in their SE decision
making process. Even when participants were not able to
fully articulate SE-relevant definitions and instantiations of
values, there was a general consensus that their company
was genuinely striving to enact positive values, from re-
investing income in local community projects, to encourag-
ing mutual-support amongst teams and colleagues. A num-
ber of participants also stated that their decisions for leaving
previous employment and joining Digital Share were based

on its consideration for equity and the provision of a sup-
portivework environment. The search for values alternatives
in the work place seems to be gaining momentum with soft-
ware professionals prepared to leave their jobs when facing
situations incompatible with their values [56]. !10IMPr: SE
professionals occupy positions of increased responsibility [17]Our
research is responding to such need by creating a safe and
informed space for the articulation and deliberation of
human values in the context of SE industry, research, and
education [11].

10 THREATS TO VALIDITY

10.1 External Validity

The objective of our research — and of Q-Sort methodology
in general — is not to provide generalisable results, but an
in-depth, systematic investigation of values in a specific,
carefully sampled context. Our replication package allows
for our study to be repeated in different contexts.

10.2 Internal Validity

We took several steps to ensure the validity of our research
results. To address potential bias derived by the exploratory
nature of our work, a number of strategies were deployed,
following advice in [57]. First, we carried out triangulation
of quantitative and qualitative data analysis to inform, com-
plement, and critique our findings (Section 6, Section 7).
Our findings were shared and discussed with our industry
partners in both closed and open settings [57]. In addition,
the research involved prolonged in-situ contact with partici-
pants, helping the researchers to gain a “reasonable under-
standing of the issues and phenomenon under study” [39].
Finally, where inductive thematic analysis was conducted,
we report examples of the rich narrative elicited from our
participants.

Given the nature of values research, one potential threat
to the validity of our results is the social desirability factor;
that is, whether participants were likely to emphasise the
importance of values that they thought were desirable in
the context of the interview. Due to the strong values orien-
tation of Digital Share and the risk of participants feeling
they needed to echo the company’s values, we conducted
most interviews in bookable meeting rooms at the company
to provide privacy for participants and encourage openness.
We also made it clear that, although aggregated results
would be reported back, no individual results would be
shared. It was more challenging to mitigate the risk of par-
ticipants tailoring their responses to whatever they thought
the researcher might want to hear. The researcher made it
clear to participants that the Q-Sort was not a test, and tried
to create a relaxed, informal atmosphere. Whilst we cannot
fully control for the social desirability factor, the range of
values orientations that emerged from our research suggests
that social desirability did not play a significant role.

10.3 Construct Validity

We piloted the Q-Sort with 12 software engineers from dif-
ferent sectors before conducting our industry case study.
Due to the fact that participants narrate their card sort, we
were able to pick up on any of the Q-Sort statements that
might have been understood differently to the meaning we2. Laura’s quotes are reported in pp 10 and 11.
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intended. This enabled us to rephrase statements where
necessary for better understanding.

Within the context of the case study, we used the Q-Sort
with a range of people in different jobs related to software
development. We found the constructs — represented in
the Q-Sort statements — largely remained valid. However,
for the three participants whose role was too far removed
from software engineering (content and visual designers),
statements explicitly referring to ‘developing software’
were less relevant. As a result, we removed these partici-
pants from our analysis - this is also explained in Section 4.

10.4 Potential of Q-Sort Misuse

Our work seeks to provide developers with a way to articu-
late their values and consider values trade-offs in their
work. Our work aims to do so in a way that facilitates per-
sonal reflection, while providing developers with a vocabu-
lary to consider aspects of their work that might otherwise
seem very abstract. However, there are risks that the Q-Sort
tool could be misused in software development contexts;
for instance, as we state in Section 6, and in [10], [12], Q-Sort
statistics should not be used alone nor should be the basis
for generalisation. Further, the Q-Sort is one of the tools to
be considered in wider values-study research and should be
used alongside other activities, such as diversity training,
user research, and full values audits of software develop-
ment projects. The activities we describe should also serve
as a support rather than a replacement for corporate social
responsibility initiatives and wider debates about equity
and justice issues related to computing [58] [59].

11 CONCLUSION

We first summarise how we address the research questions
(RQs), and then outline future directions.

11.1 Research Questions Summary

RQ1- How can SE research support a more systematic investiga-
tion of values in SE practice? What values theories and models
should we draw from? We propose a research framework
(Section 3) that draws from social psychologist Schwartz’s
Universal Values Theory [14], and, following cognitive psy-
chologist Maio, considers values as ’mental constructs’ that
can be studied at different levels: system, interpretations,
and instantiations [13].

RQ2- What new tools can be developed and what existing SE
techniques can be adapted (and how) to help elicit, articulate, and
measure values in SE practice? In this paper we describe the V-
QS, a values elicitation and measuring tool that adapts val-
ues-study instruments (e.g., Schwartz’s values survey [14])
to the SE context (Section 5). We also introduce the ‘Values-
Retro’ as an example of how emotional response to values
(‘affect’) can be included in agile retrospectives (Section 8).

RQ3- What can be learned from applying the identified
research framework (RQ1) and tools (RQ2) to SE practice? Spe-
cifically, what can we learn about software practitioners’ under-
standing and articulation of values, and their relation to SE
practice? Our findings report on both quantitative measure-
ments of SE practitioners’ values orientations (Section 6),
and rich narratives explaining practitioners’ interpretations
and instantiations of values in SE practice (Section 7). We

then draw ten lessons learned and their implications for SE
research and practice (Section 9).

11.2 Future Directions

Emerging research directions outlined in previous sections
include the need to further investigate how values orienta-
tions may change with job roles and specialisms (Section 6),
and the possible effect of different interpretations (L2) and
enactments (L3) of the same value on teams and organisa-
tions (Section 7). In Section 8, ‘Work in Progress,’ we adapt
the agile retrospective to explore the relationship between
values and affect observed during the V-QS qualitative data
elicitation (Section 7); emerging findings suggest that fur-
ther research should be conducted investigating the extent
to which affect can signal critical values alignments and
misalignments in teams and organisations.

Crucially, a key objective of this paper was to study how
values are interpreted and instantiated by SE practitioners.
Though a variety of values’ interpretations and instantia-
tions was expected, we argue that much of the observed
wide-ranging diversity is linked to a lack of precision of val-
ues constructs in our participants’ SE practice. Future work
should investigate if interventions such as those described
in Section 9 (for instance, the adoption and adaptations of
values tools and SE techniques described in Section 9.2) can
affect - e.g., reduce - the range of values’ interpretations and
instantiations within teams and organisations, and, most
importantly, can do so without silencing dissonant voices,
but by fostering constructive and transparent debates.

Less ambiguity in values constructs and a greater trans-
parency in their documentation can also help a more reflec-
tive [60] and SE-relatable application of Ethics in SE
(Section 3.5). Our argument is that we need to understand
and articulate what values mean, how they relate to each
other, and how they can be enacted, before consciously
choosing between the values that should be prioritised in
SE practice (i.e., those that are ethically ‘right’) from those
that are potentially harmful to self and society (i.e., ethically
‘wrong’) [61], [62].
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