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Abstract. This paper presents the design of eight tools for working
with psychological safety in agile software teams, which were designed in
collaboration with industry practitioners using design science. The tools
were adopted over a two-week period by four Danish industry software
teams and evaluated through team interviews and surveys. Results show
that the designed tools can be successfully adopted and integrated in the
practices of a software team. Participating teams found the tool format
valuable, as it allowed them (i) to engage in discussions they were not
always capable of having, (ii) to find the right shared vocabulary to frame
these discussions, and (iii) to provide them with needed prompts to let
such discussion surface. Finally, teams unanimously reported interest in
the continued use of the designed tools.
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1 Introduction

In 1999, Edmondson published her seminal work on psychological safety [6],
defining the term as “a shared belief held by members of a team that the team
is safe for interpersonal risk taking” and laying the foundation for future research
on the subject. Edmondson found that psychological safety existed in most inter-
personal interactions, and that psychological safety was a key component in team
learning and innovation. Fifteen years later Google found psychological safety to
be the most important predictor of team effectiveness [5]. Though psychological
safety is important to understand and attend to, it is hard to measure, and even
harder to improve. Research on measurements of psychological safety have been
published in the medical domain [16], but research on affecting change of psy-
chological safety is sparse, especially in the domain of software engineering [12].

Due to this sparsity, a previous 6-month case study in a Danish software
company was conducted [1], replicating survey and observation methods used to
measure levels of psychological safety in the medical domain [16]. “Triggered by
an industry [...] need that can be addressed by developing an artifact” [17], the
study included an initial exploration focused on the design of an intervention
through a workshop to affect change in levels of psychological safety.

To reduce the gap identified in [1] and [5], among others, and improve the
understanding of viable practices for working with psychological safety in soft-
ware teams, this paper aims to further explore this topic through the use of
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the methodology presented by Peffers et al. [17] for conducting design science
research, hence, by creating, evolving, and evaluating artifacts (tools) to assist
and enable teams to work with psychological safety. In this paper, the term
tool refers to the tangible, descriptive representation of an intervention activ-
ity designed to affect change (intervene) on levels of psychological safety. When
referring to such tools, the following italicized format will be used: tool.

This paper presents the design and production of a toolbox comprising eight
such tools, which can be selected and adopted by teams wishing to incorporate
working with psychological safety into their practice. Four software teams par-
ticipated in evaluations after implementing a selection of tools over a two weeks
period. Through the design and evaluation of these tools, this paper aims to
answer the following research questions:

RQ1: How can interventions on psychological safety be designed as actionable
tools which enable agile software teams to work with psychological safety as
part of their practices?

RQ2: To what extent can tools aid agile software teams in working with psy-
chological safety?

The remainder of this paper is structured as follows: Section 2 presents related
work, while Section 3 presents the method used to develop and evaluate the
tools. Section 4 presents the design and evolution of the tools. Finally, results
are presented in Section 5, discussed in Section 6 and concluded on in Section 7.

2 Related Work

Google’s study “Aristotle” found psychological safety to be the number one
predictor of team effectiveness across 180 international teams [5]. Additionally,
Google’s 2019 “State of Dev-Ops” named a “Culture of Psychological Safety”
a major contributor to “organizational performance, and productivity, showing
that growing and fostering a healthy culture reaps benefits for organizations
and individuals” [10], a result found independently through the application of
two separate research models. Of the five key dynamics found to be significant
(psychological safety, dependability, structure and clarity, meaning of work, im-
pact of work) they found that “Psychological safety was far and away the most
important of the five dynamics we found — it’s the underpinning of the other
four” [5]. This indicates that, despite the lack of research on the application in
the domain of software, its importance is well-established.

Measuring Levels of Psychological Safety. Several attempts have been
made at quantifying psychological safety in the medical domain. In particular,
research has been done by O’Donovan et al. on both measuring [16] and interven-
ing [14] on psychological safety. The work of O’Donovan et al. in [16] developed a
method to measure levels of psychological safety in teams, which was replicated
in the pre-study [1]. This method of data gathering was designed specifically to
inform interventions on psychological safety. This method was replicated in the
pre-study [1], in which explorative work on measuring and affecting change on
levels of psychological safety within software teams was conducted in a 6-month
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project with two teams from a Danish software company. In [1], the survey and
observation methods for measuring psychological safety from [14, 16] were ap-
plied within the software domain, in order to measure the effects of intervening
on psychological safety.

Intervening on Psychological Safety. In the pre-study, the measurements of
O’Donovan et al [16] were used to measure levels of psychological safety before
and after an intervention workshop aiming to heighten the awareness of psy-
chological safety within the participating teams. While the project’s explorative
(and short) nature was only an initial step towards the improvement of psycho-
logical safety, several of the lessons learned motivated this paper. Specifically, the
workshop showed that awareness alone could act as an intervention on psycho-
logical safety, something which became an early inspiration for the tool concept.
The measurement techniques used, while applied successfully to the domain of
software, were deemed more appropriate for continued measurements over longer
periods of time, and as such will not be re-used in this paper, given its short
and exploratory nature. O’'Donovan et al. also analysed outcomes of interven-
tions to improve psychological safety in [15]. Herein they concluded that the
reviewed attempts on improving psychological safety had mixed results, in part
identifying that “multifaceted interventions may allow future studies to further
investigate the efficacy or effectiveness of these interventions.” [15]. The tools
designed in this paper explore such multifaceted intervention, with the intent of
investigating their effectiveness within software teams.

3 Method

This paper expands on preliminary work [1] and, by following design science
research guidelines (i.e., Hevner et al. [11], Peffers et al. [17], and Wieringa
[20]), aims to answer the research questions providing knowledge supporting the
design of solutions in the form of artifacts to real-world either construction or
improvement problems [3].

Figure 1 depicts the four cycles followed for artifact (tool) design and the

mapping of steps of the design science process proposed by Peffers et al. [17].
These cycles and the related process steps (depicted as squares) are detailed
in chronological order in the following. Process steps involving external input,
such a workshop with participants, are marked with a triangle corner. Artifact
versions from each Cycle are depicted by the rounded squares at the top of each
Cycle, with the details of their evolution being presented in Section 4.
Cycle 0. Initiated in [1], and leading to an objective-centered entry point (i.e.,
“triggered by an industry or research need that can be addressed by developing
an artifact [17]), the cycle led to: the identification of the main challenges,
the analysis of the motivation to solve these, and the objectives of a potential
solution. This cycle founded the research questions and the insight of using
a designed artifact to solve the challenges, with motivation drawn from the
identified gap in research, and the insights provided by Google in [5].
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Fig. 1: Project activities based on the model proposed in [17]

Cycle 1. Cycle 1 initiated early industry engagement through a talk held at a
virtual Danish meetup designed to raise interest among local practitioners. The
core concepts of psychological safety and the results from [1] were presented to 70
attendants. Input was gathered through collaborative discussion activities held
as part of the talk, as well as a following Q&A session. The meetup contained a
call to sign up for Cycle 2’s workshop, which used the gathered input.

Cycle 2. Industry input for tool design continued through a digital workshop
held on April 6 2021 with 5 participants (14 sign-ups) comprising a mix of
attendants from Cycle 1 and participants from industry. The goal of this work-
shop was to collect concrete experiences of psychological safety to inform tool
design. It was conducted digitally using Zoom and Miro — an online collaborative
white-board solution. Herein participants explored how psychological safety was
experienced in their workplace, and proposed action points for making those
experiences more psychologically safe. These points, and the discussions that
emerged, became central to the design of tools. Concluding industry input col-
lection, Cycle 2 resulted in the design of a tool compendium containing eight
tools for working with psychological safety.

Cycle 3. The designed tools were evaluated to answer the research questions.
Importantly, the subject of evaluation was the tool concept itself and the degree
to which it aided the teams in working with psychological safety, not the success
of each individual tool or their comparison.

Participating teams were recruited via calls to action distributed in several
agile communities (e.g., AgilityLab: the host of the meetup from Cycle 1). These
communities were primarily targeted for practical reasons: a large concentration
of technical teams interested in processes and open to trying new ways of work-
ing. Four software teams from three different companies volunteered. Each team
received a copy of the tool compendium, and chose their tools in an initial meet-
ing with the researchers. Before implementation, teams were asked to conduct a
shared viewing and open floor discussion of Edmondson’s Ted Talk on Psycho-
logical safety [7], in order to establish a baseline understanding of the subject.
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Table 1: Tool Evaluation Survey Questions
Code Question

Q1 How psychologically safe do you feel your team was prior to using the tools?
Q2 I felt psychologically safe while using the tools

TQ1 I enjoyed using the tool

TQ2 While using the tool, I reflected on things that my team does not normally discuss
TQ3 Using the tool made it easier for my team to work with psychological safety

TQ4 I could see the tool fit in with the way we normally work

Note: All questions but Q1 were answered using a 5-point Likert scale; Q1 used a 7-point
numerical scale for higher granularity. Questions TQ1-TQ4 were repeated for each tool.

Teams then implemented their selected tools autonomously over a two-week pe-
riod, immediately followed by two forms of evaluation: A) anonymous individual
surveys distributed to all members of participating teams (see Table 1), and B)
one-hour semi-structured group interviews held virtually with all members of
each team. Both types of evaluation aimed to evaluate the degree to which the
tools had worked as successful intervention activities, as well as their success
of aiding the teams in working with psychological safety. The group interview
focused on collecting this evaluation in the same group construct in which the
psychological safety of the participating teams existed. The individual surveys
allowed individual team members to voice their feedback through a safe medium
wherein candid feedback could be given, even if their experience was negative
or differed from that of the team. Following the conclusion of the two types of
evaluation, results were gathered and analysed. Group interview responses were
grouped using thematic clustering and analyzed alongside survey responses. The
results of this analysis are presented in Section 5.

4 Building the Toolbox: Input and Design

This section will present the evolution of the artifacts designed in this paper,
namely the tools for working with psychological safety. As mentioned in the in-
troduction, this paper uses the term tool to refer to the tangible, descriptive
representation of an intervention activity designed to affect change (intervene)
on levels of psychological safety within a team. Concretely, a tool describes: A)
an intervention activity, B) How and when this activity should be carried out,
C) Meta-data about the activity, such as its duration or setting, D) Prerequisites
of the activity, E) The purpose of the activity, and finally F) The expected out-
come of the activity. Importantly, as the tools were designed during the Corona
pandemic, all tool activities were designed to function within the boundaries of
distributed and virtual work environments. The set of tools designed in this paper
are collected and described in a ”toolbox”, namely the tool compendium, which
is publicly available at [2]. In this compendium, each tool is presented alongside a
short example of the tool in use. This format allows for a tangible representation
of the interventions on psychological safety to exist in an accessible, shareable
format, designed to enable any team (participants in this paper or otherwise) to
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implement the tools autonomously without the researchers’ involvement. This
Section will not go into detail about the contents of each individual tool, but
will rather aim to describe the four stages of artifact evolution through the four
design science phases outlined in the Method Section 3, by presenting the four
resulting artifact versions shown in Figure 1.

AVO0 — The Tool Concept. Tool design was initialized by A) identifying the
problem to be solved, namely the research questions put forward in Section
1, and B) defining the objectives of a solution to said problem; the designed
artifacts (tools for working with psychological safety). Importantly, improving
psychological safety was not a direct objective of the tool design process, which
rather aimed to produce tools that enabled teams to work with psychological
safety, potentially (hopefully) with the outcome of improving it. This distinction
is important, as the improvement of psychological safety — a cultural change
— is most likely to result from a team paying continuous attention to it over a
longer period of time [9, Chapter 8]. It is therefore rather the aim that a tool
successfully enables the team to work with psychological safety by creating a
useful frame for this change process. Based on this objective, tool design began
an iterative journey that continued throughout the following cycles. The initial
inspiration began in the explorative work of the pre-study [1], wherein an early
attempt at intervention on psychological safety was conducted. The learnings
from implementing this intervention with industry software teams inspired both
the problem to solve, and the artifacts designed to solve it. The goal of the design
process was to synthesize research and industry experiences of psychological
safety into an accessible but powerful set of intervention activities which teams
could utilize to work with psychological safety, and to present these in a digestible
format as tools. The word “tool” was chosen to present the activities as practical
and tangible items as accessible as picking up a hammer to hammer in a nail.
This was a core goal of tool design; using the tools should be as simple as
possible, and should be compatible and useful regardless of a team’s existing
practices. This phase resulted in the first, early artifact version; the definition of
a tool based on the objectives identified. As described earlier, tools were defined
as tangible, descriptive representations of an intervention activity designed to
affect change (intervene) on levels of psychological safety, allowing teams to pick
up and implement them in their practice. The following three phases took this
idea through iterative artifact design to realize this goal.

AV1 — Tool Definition & Format. To initiate tool design, the concept of
psychological safety was broken down into several factors. Due to its complex
nature, this would allow different tools to cover smaller subsets of the many
aspects of psychological safety. This list of factors was synthesized by the re-
searchers based on descriptions of psychological safety in Amy Edmondson’s
seminal work [6]. An additional factor of “awareness” (i.e, the awareness of the
concept of psychological safety itself) was also added to this list, based on find-
ings from the pre-study [1], in which an awareness workshop was conducted with
positive results. The list of factors is presented in Table 2.
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Table 2: Factors of Psychological Safety

Code Factor Description
F1 Awareness The awareness of the concept itself.
F2 Identification Identifying instances in your own particular environment.

F3 Asking Questions Model curiosity, moving towards a culture of questions and interaction.
F4 Acknowledging Being able to detect, speak openly, and reflect on the mistakes of the

Mistakes team or the individual.
F5 Learning Framing work as a learning problem, not an execution problem. Fostering
a culture of experimentation.
F6 Challenging Challenging the “way things are”, accepting constructive criticism, re-
the Status Quo flecting on existing process.
F7 Voicing Enabling team members to voice their concerns and ideas instead of hold-

Concerns or Ideas ing back.

These factors would stay prominent throughout the further design evolution
of the artifacts. They would come to influence the design of tools in phase 2
(see AV2 below), but for AV1 the factors were used to design the next step of
artifact evolution: the tool one-page format, containing fields for different meta-
data about the activity, such as when and why a team might use it, in addition
to a description of the activity itself. This format was inspired by the ”struc-
ture” concept of Liberating Structures, a collection of structures that provide
"an alternative way to approach and design how people work together” [13].
The format was designed for use in an ideation workshop with industry partic-
ipants, in which participants related the factors of psychological safety to their
existing practice, and shared early ideas of intervention activities that were later
used in tool design. The format used in this workshop additionally became the
foundation for the presentation of tools in the final tool compendium.
AV2 — Tool Design & Tool Compendium. The second artifact version
consisted of the design of the tools and their activities, based on the synthesis
of collected input from industry and the research background of psychological
safety. Industry input was gathered through the pre-study [1], a talk given at
AgilityLab, and an ideation workshop with industry practitioners (see Section
3). Research input was drawn from literature on both psychological safety [6,8],
as well as agile practices and methods [4,18]. Several tools were designed to be
integrable with Scrum due to its popularity among agile practitioners. Eight tools
were designed with the aim of covering the several aspects of psychological safety
(see Table 2). Table 3 presents each of these tools, which factors of psychological
safety they target, and where the inspiration for each tool was drawn from. For
tools inspired directly by activities discussed in the tool workshop held with
industry practitioners, the indicators WA (workshop activity) 1 through 5 are
used. For tools wherein the inspiration was drawn directly from Edmondson’s
descriptions [8] of how to work with that particular factor of psychological safety,
the codes from the psychological safety factor table (Table 2) are used, pre-fixed
with an E (i.e. EF1 for Edmondson’s descriptions of how to work with factor 1).

Tools were designed to differ along several axes of a design space in order
to improve understanding of how teams could work with tools for psychological
safety, as well as to provide a rich toolbox of viable options for the many different



(©Springer. PREPRINT. This is the author’s version of the work. It is posted here by permission of Springer, Cham for your personal use.
Not for redistribution. The definitive version was published in the conference proceedings.
Refer to the paper using: https : //doi.org/10.1007/978-3-031-08169-9_6

8 Agerlin Christensen and Tell

Table 3: The Designed Tools - Factors and Inspiration

Tool Factors Inspiration Sources
What’s it to me? F1, F2 Learning diary methods; Pre-study awareness workshop [1]
Checking In F1, F3 Daily Scrum [18]; WA4; Edmondson’s 7-step survey for psycho-

logical safety [9]

Celebrating Mistakes F2, F4, F5 EF4; WAS5

Presenting the Journey F2, F4, F5 EF4, EF5; Scrum sprint demo [18]; WA1

Three Questions F3, F6, F7 EF3, EF7; Edmondson, impression management, risking appear-
ing incompetent, intrusive and disruptive [8]

Acting on Concerns F2, F6, F7 EF2, EF6, EF7; Scrum retrospective [18]

The Way Things Are F2, F6, F7 EF6; Scrum retrospective [18]

Meeting From Hell F2-F7 EF2-EF7; Liberating Structures (Triz) [13]; Scrum from Hell [19]

WA: Workshop Activity, F: factor of psychological safety (Table 2), EF: Edmondson’s De-
scription of working with these factors

practices of different teams. Each tool’s placement within the design space axes

was communicated in the tool compendium using an iconography, allowing teams

to choose the tools they saw fit. Four axes were chosen for the design space:

Setting. The setting axis had two options: team activity or individual activ-
ity. Outside of practical differences, team activity tools could be more con-
fronting, but allow for group reflection within teams finding such a setting
useful, whereas individual activities could be a safer starting point other
teams, or provide more time for individual reflection. Importantly, a team
activity does not imply a physical meeting.

Duration. A linear scale of expected time needed to carry out a given tool’s in-
tervention activity. Durations listed in the tool compendium were estimates
made during tool design, and existed mostly to provide teams some expecta-
tion of time investment required. Letting tools vary across the duration axis
allowed for the design of significantly different types of tools, ranging from
short-and-sweet questions for a team to discuss, to longer activity formats.

Frequency. The frequency axis indicated the frequency with which a tool was
expected to be carried out, and had the following values along its axis: once,
iteratively (i.e., with a cadence of e.g. a week or a Scrum sprint), daily, and
any. A value of “any” meant that the tool was used in an ad-hoc fashion,
such as the tool “Celebrating Mistakes”, which involved addressing mistakes
as they happened. Distributing tools along the frequency axis allowed for the
design of tools that were either meant as incremental continuous improve-
ment tools, to tools that were designed to be one-off conversation starters.

Required Level of Comfort with Dissent. The “Required Level of Com-
fort with Dissent” axis (numerical, 1-3) indicated how high a team’s comfort
with dissent should be to achieve a constructive outcome from using the tool.
While neither the scale nor a team’s self-assessment are well-defined values,
distributing tools along this axis allowed tool design to challenge different
teams at different levels, with self-assessment and tool selection being at the
discretion of the teams. Some tools were designed to be introductory and
safe, while others were more challenging. Importantly, comfort with dissent
is a separate concept from psychological safety, though the two are related. A
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Table 4: Overview of tools including selections from the evaluating teams

Required Selected

Tool Setting Duration Frequency Comfort by Teams
What’s it to me? Individual 10min Iteratively 1 1,2
Checking In Group 15min Iteratively 2 2,3
Celebrating Mistakes Individual 10min Any 2 None
Presenting the Journey Group 15min Iteratively 1 None
Three Questions Group 5min + 5/person Iteratively 1 None
Acting on Concerns Group 20min Iteratively 1 3,4
The Way Things Are Group 10min + 3/person Iteratively 1 1,2
Meeting from Hell Group 45min Once 3 1,34

team could struggle with some factors of psychological safety, such as voicing

concerns or challenging the status quo, but still have a strong comfort with

dissent whenever dissent occurs. Such a team might have mediocre psycho-
logical safety, but might still be in a position to get a constructive outcome
from tools with a higher requirement of comfort with dissent.

An aim of this design process was to spread tools across the design space,
providing both safe and challenging options that could fit different practices.
The only area of the design space for which no tools were designed, was the
combination of short duration and a high requirement for level of comfort with
dissent. This design decision was made to avoid exposing teams to challenging
activities without being given the proper time to engage and reflect. For the
purposes of sharing the designed tools for implementation, they were collected
in a single document; the tool compendium. This compendium contained all of
the designed tools, as well as introductions to the concept of psychological safety
and using the tools. The compendium was designed with the aim that any team
could pick up the compendium and use the tools autonomously, without any
interaction with the researchers. This version of the designed artifact — the tool
compendium — was the final artifact version used in evaluation.

AV3 — Finalised Tool Compendium. During the evaluation of AV2, several
points were brought up resulting in minor changes being made for future users
of the tool compendium. Upon the conclusion of evaluation, it was also decided
that the introductory activity of watching Edmondson’s Talk on Psychological
Safety [7] would be added as the ninth tool, giving future tool compendium users
a similar introduction to the subject, as the one given to the participating teams
in this paper. This is also supported by Google’s similar recommendation of the
talk in [5]. This final version (AV3) of the tool compendium can be found in [2].

5 Results

This section presents the results from tool evaluation. Tools were evaluated with
four software teams of 9, 6, 4, and 3 members from three different SaaS companies
working with variations of Scrum. Table 4 presents the characteristics of the
designed tools and details which team selected them for implementation.
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Table 5: Survey Answers

Answer TQl TQ1® TQ2 TQ2" TQ3 TQ3" TQ4 TQ4"

Positive  58% - 67% 71% - 81% 64% - 69% 56% - 66%
Neutral 27% - 31% 18% - 15% 24% - 25% 20% - 23%
Negative  15% - 2% 11% - 4% 13% - 6% 24% - 11%

Note 1: TQx* columns are presenting results disregarding the answers from Team 3 and 4
in relation to Meeting from Hell.

Note 2: N(TQz) = 55; N(TQz") = 48.

5.1 Survey Results

Table 5 presents survey responses, grouped as positive (agree + strongly agree),
neutral, and negative (disagree + strongly disagree) responses, for ease of pre-
sentation. All teams reported a high level of psychological safety prior to using
the tools (Q1 between 5.8 to 6.75, T-point scale). Overall, teams expressed en-
joyment (TQ1), positive reflection (TQ2), and engagement with psychological
safety (T'Q3) across all tested tools and were mostly positive regarding the likeli-
hood of fitting the tools in their process (TQ4). A notable pattern in the results
was the exposure to the Meeting from Hell tool. While for Team 1 the use of this
tool was still generally positive, for Team 3 and 4, the use of Meeting from Hell
was a negative experience and the majority of the negative responses received
in the survey are related to these pairing of team and tool. Table 5 accounts for
this pattern by presenting two versions of response data: TQx for the overall and
TQx" disregarding answers of Team 3 and 4 in relation to Meeting from Hell.

5.2 Evaluation Interview Results

The evaluation group interviews were held with each participating team. Each
session was annotated and recorded. Thematic clustering was used to analyse
annotations and recordings, which led to the six themes presented below.
Aiding teams in working towards better psychological safety. Teams
were extremely positive on this topic. Participants stated that the tools (with the
exception of some experiences with the tool Meeting from Hell discussed later)
they used enabled constructive discussions about psychological safety, which they
might not have had otherwise. “I think that it was good for the team. It made us
discuss stuff that we don’t usually discuss.” says team 2. While team 4 highlights
how “Acting on Concerns made us have a lot of good discussions [...] I feel like
we talked about it in a new way. Hopefully it would have come up anyways, but
it was good to get it out in the beginning of the project.”

Multiple teams also experienced process improvements during their partic-
ipation. While this was not a direct goal of this paper, the ultimate purpose
of improving psychological safety is that of team excellence, not just pleasant
culture [8]. Team 1 reports that “it has provided some efficiency to our meetings,
and some afterthought to one self.” Team 2 continues: “The result of our The
Way Things Are was really good. It actually already feels like it’s made a bit of
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a change in how we do our stand-ups. [...] I am actually confident now, that no
one is sitting and struggling with something, because we actually mention it.”

Finally, participants indicated that the tools were engaging and functional
team activities. According to team 2, /... ] it’s quite often that our discussion
go more to one domain than the other [...] But actually, for all of our tries with
the tools, I noticed that everyone participated, all the way through.”

Putting a label on it. Several participants spoke to the concept of psychologi-
cal safety being a label to several things they had either worked with or otherwise
experienced in the past and that having a name for this concept was almost as
helpful as the tools themselves. This finding is in line with the experiences of the
awareness workshop conducted in [1], in which some participants experienced
higher levels of psychological safety after awareness of the concept was spread
within the participating teams. Team 2 confirms that they were “really good
conversation starters in the sense that it’s not necessarily things that are easy to
bring up normally, but putting it within a frame made it very easy to go about.”
And also: “have it named within a team, right. We talked about this, we talked
that it’s okay to bring it up”. Interestingly, for team 3 “it is clear that the idea
of speaking about psychological safety is something we might want to do”, and
team 1 explains how while “we are free to challenge things already, [...] I still
think that [using tools] can be a good jump start for some people.”

Prompted with a purpose. Another re-occurring theme among participants
was that of simply taking the tools as a prompt to have a discussion, which
they might already have been able to have, but were not having. One reason
as to why the teams did not have these discussions, was described as trying to
avoid appearing a certain way to your co-workers, something that Edmondson
identifies as key reason why people hold back, namely because of impression man-
agement [9]. When prompted to purposefully engage in this kind of behaviour,
participants expressed that this worry was easier to let go, especially when see-
ing other team members engage in similar behaviour. “Sometimes” — says team
4 — “if you are speaking about concerns, you might seem like a grumpy old man
that is only seeing issues and road blocks, but actually [pause] making this room
where you map out all the different concerns, and see that other people have the
same concerns, or talk about some of the things that you believe are concerns
which is not a concern for others. I think it’s just a great tool.”

Others simply had not found a space for these discussions, or did not know
where to start. Team 4 says that [the tool] is just great at facilitating and getting
those questions asked., which is confirmed by Team 3 that states: “Acting on
Concerns is a great way to kind of create a space, where [psychological safety,
concerns] is what you are speaking about. And that just provides insane amounts
of value. That is at least how I experienced it with everyone.” Additionally,
acknowledging that working with psychological safety was worth allocating time
for was identified as another enabling factor. Team 1 reports how “it was great
to see that we take it seriously, that we look into psychological safety, that we
put it on our agenda, and that we want to spend time on it.”
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Does it matter what tools we use? During interviews, several participants
pondered whether the overall outcome of implementation could differ depending
on the tools selected. While the concrete experiences with each tool differed,
and some tools were preferred over others, several teams, like Team 1, expressed
that “it almost does not matter what tool you use”, alluding to the strength
of simply addressing the topic of psychological safety. This could indicate that,
when the tool activity goes well, a successful tool leaves the focus to the team’s
self-reflection rather than the tool itself. However, as mentioned earlier, some
teams (i.e., Team 3 and 4) did have negative experiences with one of their tools,
Meeting from Hell. Team 3 described the tool as “decidedly awkward”, struggling
with getting the discussion started as “it requires a lot from the person hosting
it”, who needs to “assume control for it to go well”. Team 4 also reported that
their negative experience might have been due to a “wrong mizx of personas”.
Given that Team 1 had a very different (positive) experience with Meeting from
Hell, a poor fit between a team and the tool could explain a negative experience.
Additionally, Team 3 and 4 being from the same company might have been
related to their similar experience. Team 3 and 4 successfully implemented their
other tools explicitly voicing their preference: “I don’t think that Meeting from
Hell is a particularly bad exercise [...] but it didn’t create a lot of value considering
the time we spent on it, whereas Acting on Concerns created a lot of value and
a great discussion and dialogue with less effort” (Team 4).

The impact of existing levels of psychological safety. The question of how
a team’s existing level of psychological safety might impact tool outcomes was
discussed by several teams. Participants reflected on whether a team with a lower
existing level of psychological safety would have benefited more than one with a
very high level, and whether a team with a ”high enough” level of psychological
safety would benefit from using the tools in the first place. These discussions
resulted in similar assessments across teams: “discussion about [psychological
safety] is never bad, even if [the level of psychological safety] might still be good
beforehand” (Team 2); Team 1 “did not think that [psychological safety] was a
big issue [but] it was great to see that we take it seriously, that we look into
psychological safety, that we put it on our agenda, and that we want to spend
time on it”; and, Team 2 highlights that an individual might think “‘oh yeah,
this place is super psychologically safe’, when in reality my team members are
just shitting themselves if they have to say anything.”

Future use of Tools As the final step of the evaluation interviews, teams
were asked if they could see themselves using their fools again in the future. All
teams responded positively with at least one tool they would like to continue to
use, while some teams identified wanting to use multiple. Team 1 describes how
“The Way Things Are was super. It is a good tool. [...] we could definitely [use
it again/. And also Meeting from Hell. [...] I think I could see Meeting from Hell
in a [company name] version, wherein you take it up once in a while.” Team
2 thinks that “we should do another The Way Things Are. Not necessarily the
next, like, week or month or anything, but eventually. I think that was a really fun
experience. [...] I definitely think it could be interesting to try it again.” And,
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even more decisively regarding Acting on Concerns: Team 3 “I am convinced
that we will be using it again”; and Team 4, “I think it is just a great tool. It is
definitely something we will use again, I believe, in all our big projects, actually.”

6 Discussion

This section will discuss the results presented in Section 5. Results are discussed
per research question in the subsections below, followed by future work. Where
survey results are referenced, two results are presented using the following for-
mat: 25% (35%), parallel to the format of the results presented in Table 5,
showing results from TQx, and TQx* respectively.

6.1 RQ1I1: Designing Tools to Enable Agile Software Teams to Work
with Psychological Safety as Part of Their Practice

This paper saw tools for working with psychological safety designed as the syn-
thesis of research and industry input through an iterative process using design
science (see Section 3). These tools were implemented and evaluated with four
industry software teams. In evaluation surveys, 64% (69%) agreed that using
the tools made it easier for their teams to work with psychological safety, and
58% (67%) enjoyed using the tools. For a potentially sensitive subject such as
psychological safety, the teams enjoying using the tools is an important aspect of
whether those tools can aid the teams in working towards better psychological
safety, especially for continuous use. Evaluation interviews saw overwhelmingly
positive responses, with participants identifying the tools as enabling them to
have discussions they did not normally have, and finding it easier to speak up.
Additionally, 56% (66%) reported that they could see the tools they used fit
their existing practice. These results indicate that the designed tools were largely
successful, answering the research question of how such tools can be designed;
namely through the synthesis of research on psychological safety, and the ex-
periences of industry practitioners, into bite-sized intervention activities, shared
through one-page descriptions, using the tool format (see Section 4).

The tool concept itself seemed to provide a useful frame for working with
psychological safety for the teams. The presented format and the design space
created for the tools appeared to make the different tools understandable and
easy to pick up and implement for the teams, with none of the teams having
any facilitation being conducted by the researchers. This indicates that the tool
concept was successful, and could be re-used for the design of future tools.

6.2 RQ2: Aiding Agile Software Teams in Working Towards Better
Psychological Safety through Tools

The primary aim of the designed tools was to aid software teams in working
towards better psychological safety. While the tools themselves could not guar-
antee the improvement of psychological safety within the teams directly, tools
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were designed to make it easier for teams to achieve this goal by providing an
enabling frame for the team to work within. Most participants 72% (81%) re-
ported that using the tools caused them to reflect on things which their team
did not normally discuss. From interviews, participants reported that they in
some instances found it easier to speak up and voice their concerns during or
after using the tools, and recounted experiences in which they had spoken up
as a direct result of using a tool. Even teams that viewed themselves as having
high psychological safety prior to using the tools reported that they felt more
confident in their psychological safety after using the tools within their team.
Several participants mentioned that thinking that your team has a high level of
psychological safety is different to openly discussing and aligning individual per-
ceptions with the team. Additionally, participants identified that the tools gave
their teams a needed prompt to address unspoken subjects. Allocating the time
to discuss these things as a team was deemed an important part of the successful
experience, with some participants stating that they found the prompt and the
time allocation even more impactful than the activities of the tools themselves.

All participating teams reported that they wanted to continue using one or
more of their selected tools going forward, in order to continue working with psy-
chological safety. This both indicates a positive experience using the designed
tools, as well as an expressed interest in continuous attention being paid to psy-
chological safety over time, using these tools. This outcome falls in line with
Edmondson’s descriptions of psychological safety requiring continuous renewal
over time [9, Chapter 8|, further indicating that the designed tools could contin-
uously aid software teams on their journey of working with psychological safety.

6.3 Threats to Validity

Team Levels of Psychological Safety In evaluation surveys, all teams unan-
imously reported high existing levels of psychological safety. This bias could be
explained by the nature of participation, namely teams from an Agile commu-
nity that actively decided to opt in. However, it raises the question of whether
the success of the designed tools depends on the existing levels of psychologi-
cal safety of the implementing teams. This is a complex question, as objective
measurements of psychological safety have had limited success [1,16], rendering
existing levels of psychological safety an undefined metric for most teams. To
accommodate for this uncertainty, the designed tools were distributed across a
varied design space, allowing different options for different teams. However, the
question of how teams with little to no psychological safety can initiate their
journey with psychological safety was considered out of scope of this paper, as
it is likely to require a specific focus on such environments.

The Tool or The Toolbox? The center point of both design and evaluation
was the tool concept itself, its design space, and the degree to which tools imple-
menting it could be integrated into the practice of software teams. As mentioned
in Section 3, the focus was on the tool concept, and not necessarily on the suc-
cess or differences of the intervention activities of individual tools. This choice
had several implications, such as tool selection being conducted with team and
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tool fit being prioritized, rather than aiming for all tools to be selected. Addi-
tionally, the autonomous selection and implementation of different fools among
the individual teams most likely resulted in differing experiences of individual
tools. This is, however, a direct goal of tool design; namely that of finding a way
for software teams to work with psychological safety, regardless of tool selection,
practice or implementation details. The tools were by design not prescriptive,
aiming rather to provide guidelines for teams to engage with the concept of psy-
chological safety, than exact rules of implementation or discussion. To this end,
the evaluation shows that the designed tool concept is one such way for teams to
work with psychological safety as part of their practice. Whether more successful
tools can be designed within the design space, or indeed the design space itself
can be improved, is a topic for future research.

Tool Implementation The designed tools were implemented over a two-week
period by participating teams. While it is possible that a longer duration could
provide richer data, the intent of this paper was to experiment with integrating
working with psychological safety into the practice of agile software teams. For
this reason, many of the tools were designed around common foundations of agile
practices, such as iterative structures, and had their frequency of use in part
defined by such iterations. As such, it was the aim to explore the insertion of
the designed tools into an existing iterative structure, which for the participating
teams aligned with the two-week implementation period. Given the results of this
paper, continuous implementation and evaluation could provide further insights.

6.4 Future Work

Research on psychological safety is still very new to the domain of software. The
work conducted in this paper is an initial step into a broader subject of how
software teams can adopt, work with, and improve their psychological safety.
The continuous implementation and evaluation of the tool concept is a natural
continuation of this paper. For continuous evaluation of the effect of tool usage
on psychological safety over time, repeated quantitative measurement techniques
akin to those designed by O’Donovan et al. [16] (as was utilized in the pre-
study [1]) could be useful.

7 Conclusion

Using design science research, this paper presents the design of actionable tools
to aid and enable software teams in working with psychological safety. Eight
such tools were designed and implemented autonomously by 4 software teams
over a two-week period, followed by survey and group interview evaluations.
Evaluation showed that teams found the tools both enjoyable and helpful as
both conversation starters and frames within which to work with psychological
safety. Teams additionally found the tools to fit within their existing practice,
and universally planned to use one or more of their tools in the future.
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— check if reference on Figure 1 to point to [1]
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— Discuss figure 1
— Check references
— Figure 1 red text
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Presenting psychological safety bundled in nice, bite-sized packages made it
tangible and easy to work with, so good job!

mainly that the naming of the tools is a little confusing. Otherwise very
positive about this experiment!
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