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ABSTRACT

Software testing is vital, expensive, time-consuming yet a necessary
part of software development. Testers perform repeated actions
during testing, where automation and tools could reduce costs,
timescale and human error. However, challenges to tools adoption
have been identified in academic research and industry, which are
blockers to success with automation. In attempting to find whether
testers were experiencing tool usability shortcomings, we followed
an exploratory research path, collecting stories from over 100 test
practitioners. We discovered a richer, more complex story than
we expected. We realised that usability — while necessary - is not
sufficient to enable success, and that other human factors challenge
successful automation projects. In answering privately to questions
about their experiences of tools and automation, testers expressed
themselves in language that was more emotional and linked to their
lived experience (LX) than we expected. We uncovered frustrations
and fear, as well as pride. In this paper we present our findings so
far about TX: The testers’ lived experience of tools and automation,
and we suggest steps for future research.
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1 INTRODUCTION

The ubiquity of software and the demand for fast delivery of that
software present a dual challenge for software teams: greater qual-
ity is required, coupled with tight budgets and short time frames to
meet the demands of competition [20]. Measuring software quality
through software testing is a vital but time-consuming part of the
software development process. It is heavily relied on by teams and
organisations to provide information for decisions about the readi-
ness of software for its customers. Yet, it is difficult and expensive to
carry out [27]. Testing requires many repeated actions, comparisons
and data processing. Aspects of testing therefore are candidates
for automation. Attempts to automate test execution, and provide
tool support for test management monitoring and reporting, are
common industry activities. In addition, academic research looks
at tools support for a wide range of testing activities.

Some authors argue that the HR resourcing model for traditional
testers has reduced, or even been completely removed, while others
argue that automation will not replace testers, because people are
capable of seeing and understanding issues that automation would
not see. The resulting discussion is passionate and wide-reaching,
covering the role of testers, the scope of automation, and the craft
of testing itself [3]. Meanwhile, some academic research pushes
towards 100 per cent automation as a desirable goal [2]. This 100
per cent goal means a tester’s experience of tools is not just a matter
of skills or usability but a lived experience (LX) of potential redun-
dancy, which could affect their motivation to make the automation
project successful.

Automation provides benefits: “no matter how valuable in-person
testing is, effective automation is able to increase the value of over-
all testing by increasing its (...) range” [15]. However, successfully
adopting automation can be problematic; academic research and
industry shared experience have identified a number of known
problem areas for tools adoption, such as tools acquired but not
used (shelfware) and difficulties in sustaining tool and automation
use. These include technical issues, for instance maintenance, us-
ability issues, and organisational issues, including management
support and staff skill sets [8, 10, 29]. Personal observations during
consultancy work and at conferences informed this research; we
asked whether focusing on technical and managerial issues was
enough to overcome the shelfware phenomenon. Our findings agree
that there are challenges, what Wiklund [29] calls impediments, to
success with test automation and tools projects, including organiza-
tional, technical and usability problems. We have already reported
in another paper, [6] the implications and possible treatments for
the usability issues our participants reported. We have uncovered a
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richer and more complex story than we expected, including higher
emotional content, and a greater range of emotions, affecting the
Lived Experience of the testers. In this paper we present data to
support an earlier position paper [5]. We have heard stories of pride,
fear, frustration, triumph, and anger. We have also found that some
participants were happy to share their concerns privately, but not
in the open forum of a workshop.

The rest of this paper is arranged as follows. We provide the back-
ground to our research, describe our research design and method,
with reference to the literature review, then discuss our results and
their implications, before suggesting further research areas in our
conclusion.

2 BACKGROUND

2.1 Defining Automation and Tools

The Cambridge English Dictionary defines a tool as a piece of
equipment used by a person to enable them to carry out a task, and
automation as the use of tools to complete activities without or
with minimal human intervention. Organisations and teams seek to
remove or improve activities perceived as difficult, time consuming
and expensive, with the hope that automating these will reduce
staff levels, decrease time to market, and improve quality. In soft-
ware testing, the terms ‘tool’ and ‘automation’ are sometimes used
interchangeably [2, 3, 18]. We define “test tools and automation” as
any tool used to support any testing activity. In our study, we asked
open-ended questions that allowed the practitioner participants to
include as a “tool” or “automation” anything they felt was in scope.

2.2 Effect of Automation and Tools

If the “purpose of the software industry is to provide benefit to its
stakeholders by automating activities of all kinds” [5] then it makes
sense to also automate activities within the software development
sphere, to provide benefits. However, automation can be a threat
as well as a benefit, as it may be mistrusted, misapplied, or may
adversely affect people’s lives. When we attempt to automate soft-
ware development tasks like testing, this changes or even removes
part of people’s roles, which affects their working and personal
life, possibly beneficially and possibly negatively. Successful tool
support and automation removes repetitive work from people, and
supports tasks that have a high cognitive load. When successful,
this provides productivity gains, removes tedious or difficult tasks,
and potentially is life enhancing. Automation also brings threats to
motivation, including fear of redundancy, dissociation, frustration
with flawed automation, and problematic job-task mixes where the
role for the person becomes more boring and stressful [5, 28].

Organisations which are concerned with the emotional welfare of
their staff, as well as with profit and productivity, are both humane
and far sighted; concern for staff happiness contributes to health
and productivity. Motivation studies show that software testers are
more productive when motivated [4, 25, 28].

2.3 Usability, Quality in Use, UX and LX

Figure 1 shows how LX is built up through contributing factors,
from the UI design, through usability, to UX and on to LX and how
these affect a tester, the user of a test tool. Each of these building
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blocks contribute to the emotional content of the experience, and
hence to the overall LX.

The experience that each person has of the technology they use,
is affected by the design of the user interface (UI), however the UI
design alone is not enough to support suitable usability characteris-
tics, and not enough to support a good overall user experience (UX).
The UI design combines with the interaction design to support
usability. There are several definitions of usability in the literature,
for example in ISO 9241 and ISO 25010 standards [16, 17]. For this
paper we define usability as in ISO 9241, in order to consider user
goals, user effectiveness, user efficiency, as well as user satisfac-
tion in a specified context of use. Usability contributes to the ISO
25010 definition of quality in use, which also includes flexibility and
freedom from risk, both of which contribute to the overall user ex-
perience (UX). Usability and quality in use attributes are built on a
foundation of technical software attributes such as maintainability,
portability, and reliability. Norman and Nielsen [22] remark, “[User
experience] encompasses all aspects of the end-user’s interaction with
the company, its services, and its products [meeting the needs of the
customer] without fuss and bother.”

The lived experience (LX) builds on UX to also include “reper-
cussions extending into the users’ daily lives and away from the tech-
nology itself” [23], including the emotional impact of technology.
UX attributes such as trust, flow and credibility contribute to the
user’s LX, and is influenced by past experiences, mental models and
personal circumstances. In focusing on LX, we understand that our
own lived experience affects our research questions and approach:
our ‘experiences, choices and options influences one’s perception of
knowledge”, the questions we ask and how we interpret the re-
sponses to those questions [9]. Emotions are difficult to measure,
and the science of emotion offers “a perplexing multitude of emotion
theories” [1] with disagreement about what emotions are, and how
to measure them [14].

2.4 Our Exploratory Journey

Guided by the research question “What are the testers’ experiences
of automation and tools?” we set out on an exploratory journey,
asking testers to record their stories of problems and successes
in automation and tool use. We intended to look for references
to usability and quality in use attributes. However, during that
exploratory journey, we were drawn by the data to extend our
interest to UX and LX principles, because we found evidence of the
emotional impact on testers of using tools. We asked whether tools
and automation “provide meaningful and relevant experiences” to
testers [7].

Looking at the LX of the tool, we consider the affect of the tool on
the tester, immediately in their task, but more widely in its affect on
their role, their self-perception, and their place in the organisation.
Potentially this provides a new way to understand and overcome
“impediments to test automation” [29] positively both for industry
and for the tester.

3 METHOD
3.1 Mixed Method Approach

We used a mixed method approach to explore the interactions of
testers with their automation tools, seeking to understand what
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Figure 1: Contributors to LX and Emotions

problems hinder successful tool adoption. Figure 2 shows the outline
of the research method. Following preliminary observations during
conversations at conferences, we interviewed several testing and
automation experts, and carried out a literature review. We then
formulated our research question: “What are the testers’ experiences
of automation and tools?” and then held a series of workshops and
surveys to collect testers’ automation and tools stories.

Our hypothesis at the start of the study was that the challenges
would fall into technical, organisational or usability themes [10, 29].
Examples of technical challenges include issues with the IT envi-
ronment, security, and the tool’s performance. Examples of organi-
sational challenges include management support, and testers’ skill
sets [8]. Examples of usability challenges include poor learnability
and poor operability for the tester.

3.2 Review of Literature

We used two main sources for the literature: industry authors and
academic research. For industry, we included blogs, tweets, pub-
lished reports and books. We used Google Scholar to search for
academic papers with industry settings.

There are known technical and organisational challenges that
Wiklund [29] describes as ‘Tmpediments to Test Automation”. Other
authors identify problems with bias in tool selection, for example
[10, 18, 24, 29]. These all appear to be significant factors and pro-
vided a starting point for analysis themes. Wiklund [29] analyses
problems reported and information requests for one organisation’s
test automation provided via a user discussion board. Impediments
to automation included user errors, usability, and user behaviour.
Usability attributes from ISO 25010 were therefore used in our
initial themes for coding. Our paper [6] discusses the ways that
usability of tools is sometimes misapplied by tools designers. Other
literature covers human factors for test automation and tools by
examining organisational challenges such as managerial support,
tester skill sets, and resourcing, but these do not focus on people’s
user experience of the tools [8, 10, 18]. Harty [15] comments on
fragility and maintainability issues for the tools themselves, and
on the skill sets required, and lacking, for testers to engage with
tools. This work complements work being done elsewhere [11, 19].

Psychological influences on behaviour when choosing tools is
discussed in [24] including the effects of uncertainty when deci-
sion making, and the tendency to then choose what is popular
rather than optimal for one’s own needs. However, the effect of
that decision making on the user experience is not covered.

An important ethical aspect of human experiences is automony,
for example Hamidi et al [13] notes that “previous research in HCI
has long identified the need to support human autonomy as a central
ethical value”. In our studies the importance of testers’ (lack of)
autonomy and control over their tools also becomes evident as a
(de)motivating factor, as part of the emerging themes. We noticed
during data collection that allowing participants both the space
to express their emotional responses, and the safety of a private,
anonymised mechanism, supported their autonomy and control
over what they reported. For example, after workshops, several
testers privately expressed to the researcher that they felt unable
to give their true views with others present, but would be willing
to complete an anonymous survey. We believe that by using in-
terviews, conversations, anonymous surveys and workshops, we
have added to previous studies work as we enabled participants to
express emotional responses and know that those responses are
valued by the researcher. This validates the testers’ emotions [12],
by the researcher being present to the expression of the emotion,
reflecting it accurately, and accepting the emotion. Although work
exists on emotions in software engineering, for example Wrobel
[30], we are not aware of studies that consider the lived experi-
ence of software testers with respect to tools and automation. We
conclude from this that there is a gap in the literature to specif-
ically cover: that of the testers’ LX of tools and automation, and
specifically allowing private, autonomous, and safe sharing of ex-
periences.

3.3 Data Collection

Four surveys were made during 2018, via industry conferences.
The question sets included open ended questions such as: tell me
a bit about yourself, and: tell me a story about an experience with
automation / tools. Two of the surveys were preceded by workshops.

The entire corpus of data arising from these surveys consisted of
180 people’s responses. Those responses which did not provide any
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data for the tell me a story question were removed, leaving a total
of 111 survey responses. These per-person records showed a range
of responses and were analysed as one group. Additionally, edited
transcription [26] was carried out on recorded expert interviews,
and key points in conversations were documented. These were
not used in the frequency analysis. Relevant quotes from both
interviews and conversations are included in this paper. Because
some participants were uncomfortable about expressing their views
in workshops, we only used data from interviews, conversations
and surveys.

3.4 Analysis

Text mining on the survey data was carried out as part of the explo-
ration phase, including a word frequency exercise to determine a
high-level weighting of each overarching theme, based initially on
categories identified in the literature review (“Managerial/organi-
zational”, “Technical”, “Usability” See Table 1). We counted positive
comments, issues and challenges raised under each code. ISO 25010
software attributes were used to categorise perceived attributes
of a good tool, concerns and issues (section 4.2). We performed
several iterations of coding, starting with the pre-identifed themes
and allowing other themes to emerge during analysis and coding.
We identified perceptions, challenges, and commonly held ideas of
what is important for successful tool adoption. As well as thematic
coding, we used MS Azure Sentiment Analysis to assess the data.
As a validity check, we assessed the data to look for patterns and
correlations within and between respondents, revisited the text of
the answers to check, reclassify, and recode if needed. We also dis-
cussed the results with a group of 10 software testing practitioners
and experts, none of whom were previously involved.

4 RESULTS

In this section we discuss the results of the data analysis, participant
profiles, themes and patterns that emerged. The anonymized dataset
with all survey respondent quotes, anonymised participant profiles
and code book will be available as an OSF project. Quotes from
survey participants are notated [SxPy], which shows the survey
and participant number.

4.1 Participant Profiles

Although to some extent convenience sampling was used, via our
own networks, it was important to collect views from a wide range
of people, spanning several geographical regions, length and type of

Table 1: Themes: Organisational, Technical, Usability

Theme Participants Frequency
Organisational Management 101 (90.9%) 377
Technical Attributes 102 (91.8%) 466
Quality in Use / Usability 109 (98.2%) 511

experiences, and roles. We wanted to ensure we had not biased the
responses we were receiving by only including those practitioners
to whom we are closest, in geography or experiences. We there-
fore launched data collection at events in several countries, and
online via a webinar and social media. Answers to survey question
1 indicated that we had responses from a range of participants. Par-
ticipants came from different countries, including United Kingdom,
New Zealand, China, India, Sweden and the USA. Not all partic-
ipants provided demographic data, however, at workshops that
preceded surveys S3 and S4, there was a mix of ages, gender, work
experience, and of permanent, contract and freelance participants.
A wide range of professional backgrounds was noted, from soft-
ware engineering degrees to carpentry, and of domains including
financial services, avionics and education. While 56 participants
described themselves as testers, and 81 as technical/automators, job
titles and roles included some quite complex mixes of responsibility
and specialisms. These included a “head of testing (and) tester/au-
tomator”, a “project manager whilst also tester (manual and strategy)”
and one with responsibilities including “writing UI tests, security
scans and writing applications”.

4.2 Text Mining and Frequency Analysis

Table 1 shows the result of the text mining and frequency analysis
of the data for software attributes. Tables 2 and 3 show the frequen-
cies of emotional responses by survey question and compared to
number of issues raised. By “concern” we mean any mention of
that theme as important to the participant, whether a negative or a
positive story. The themes of emotion and issues arose from our
observations during the frequency analysis, and then was adopted
into the coding.

The data from survey respondents shows that about 30 per-
cent used emotional language, even though the questions were not
emotional, and they were asked in a survey so the participants
would not have been cued by the interviewer’s body language or



Scared, frustrated and quietly proud

ECCE 2021, April 26-29, 2021, Siena, Italy

Table 2: Theme: Emotional Responses

Survey question Topic

Positive emotions

Negative emotions Participant distribution

SQ1 About yourself

SQ2 Story about using a tool

SQ3 Difficult/easy aspects with tool
SQ4 Story about avoiding a tool
SQ5 Attributes of a good tool

SQ6 Tools used in organisation
SQ7 Tools used personally

3

S R RN =

5 7 (6.3%)
22 25 (22.5%)
5 6 (5.4%)
17 12 (10.8%)
2 3(2.7%)
4 3(2.7%)
0 0 (0%)

Table 3: Themes: Participants, Emotional Responses and Issues

Raised Issue Showed emotion No emotion

Comment on emotions

Yes
No

36 (32.4%) 46 (41.4%)
4 (3.6%) 25 (22.5%)

32 used negative emotions, 8 used positive emotions
3 used negative emotions, 1 used positive emotions

other unconscious biasing of their answers (see Table 2). Some
responses contained both positive and negative emotions. Even
the question “which tools do you use in your organisation?” elicited
an emotional response from some participants, with one saying
“Many. Too many!” [S3P4] and another “Too many ...a confusing
cocktail of tools” [S5P24]. Only SQ7 (own tools) elicited no emo-
tional responses; many participants simply referred back to their
SQ6 answer (organisational tools). The indicators of emotional re-
sponses we found in survey response, interviews and conversations
included the use of emojis (e.g. frowny face), punctuation to indi-
cate sarcasm (e.g. (!)), use of swear words, body language and facial
expressions, obvious emotion words (e.g. frustrated, scary, proud),
and giving one response in a workshop and another privately (in-
dicating fear, embarrassment). When we compared the number of
issues and challenges raised to the use of emotional language we
found that most respondents raised issues, and that the number of
issues/challenges did not seem to correlate with the level of emo-
tional language. Our analysis found no correlation between length
of story, size of vocabulary used in story, or number of challenges
with the emotional language used.

5 DISCUSSION

The testers reported some successes, problems and challenges that
were not surprising, and confirmed previous research in the field,
and industry expectations. They reported organisational and tech-
nical factors, as well as usability as important in the success of test
automation and tool adoption, factors that could be impediments
or essential building blocks for success. Testers also raised UX chal-
lenges and human factors. These were often expressed in language
or signalled in ways that were more emotional and more linked to
their LX than we expected.

5.1 Corroborating Existing Results

A number of the points raised by respondents confirm enablers and
blockers that have been reported elsewhere in academic studies
or in industry reports. We confirm the findings of Wiklund [29]
that “neither the research community not practitioners should be

surprised” that managerial and organisational factors, such as man-
agement support/expectations, skills and knowledge, support from
tools providers, are critical factors for success. These are known
to industry trainers and authors [8]. All of the interviewees, and
33 of the survey responses, mentioned management support and
expectations as critical to success or failure of a tool/automation
project, including problems when a tooling project is not treated
as a software acquisition project. This included misplaced expec-
tations and underestimating the time/cost of skills training. Other
problems included a lack of support, or changing levels of support
from management and from suppliers, as well as short-term cost
savings preferred to longer term investment.

e Emotional Responses to Management: One interviewee re-
marked “(the manager) didn’t realise software is a bloody dif-
ficult thing to build ... it took three years as opposed to three
months”, while in a conversation at a conference, one automa-
tion developer showed strong emotions about management
planning, saying “what the hell were they thinking?” about
underestimated timescales for testers to learn the automa-
tion framework. This was also reflected in survey responses,
with strong feeling shown about management and vendor
support, such as frustration and surprise: “frustrated (by)
lack of internal support [...] even after discussions with the
’sponsor” [S3P2] and “Getting the hang of it [... ] modifying
processes [...] found it was no longer supported ... Aargh!”
[S3P15].

Emotion and Technical Challenges: Technical/environmental
blockers such as access, test environment set up, and poor
maintainability affect testers’ ability to function effectively
and efficiently, are described by for example [29] and these
were also mentioned by 27 survey responses, with 12 people
specifically mentioning maintainability of the tests as a con-
cern. Emotional nuances include uncertainty, frustration, for
example: “Trying to identify who had access, and what access
they had [...] I know how to do it (have learned earlier) but I
am still not sure which of the local groups give access to what
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... " [S5P12]. Other people’s language indicated positive emo-
tions, for example: “For automation, I have a beautiful portal
...” [S5P15].

o Emotion and Usability Challenges: Wiklund [29] raise the
importance of usability, as did 34 people across our surveys.
This included reference to seamful tool support [21], and
emotions such as frustration: “(the best solution I have found)
is a combo of (Tool 1) and (Tool 2), but neither does exactly
what I want. Very frustrating. [...] I don’t want to load each
page manually and record the results in a spreadsheet so I can
show change over time.” [S5P16].

5.2 Emerging Theme: Testers’ LX (TX)

In addition to confirming accepted understanding of the enablers
and blockers, the data revealed a new theme - the use of emotion
that led to our paper [5]. The emotional content of LX for testers
became clear in the interviews and surveys from the language used
and the manner in which the information was conveyed. Aspects
such as body language, facial expression, and tone of voice in viva-
voce interviews as well as the use of emojis and punctuation in
written and on-line answers informed the coding process. This
emerging theme is the emotional connection between people and
their tool sets, providing a need to emphasise the experiential over
the technical. Emotional engagement is shown in Tables 2 and 3,
as well as in the quotes. The emotional connection between people
and the tools they use is surprising both in its range and depth. This
was obvious in the conversations and interviews which all had a
high emotional content. However, survey responses also contained
emotional language, even when replying to unemotional questions.

During various interviews and conversations, practitioners demon-
strated a high level of emotional engagement while discussing their
work, reflected in their body language for example, bouncing on
their chair, sitting to standing and back, and at times in tears. As
with all the emotional responses, we did not set out to observe
or record these physical manifestations of emotion; they became
apparent as we interacted during conversations. They showed a
desire to do more, and the need to feel that their work has signifi-
cance. For example the point by a trainee automation engineer in
one conference conversation: (I want to) do something that matters”
commenting on the reason for testing, and in another conversation,
an automation expert expressing frustration with their manage-
ment’s favouring speed over quality: “if we make this crap again,
what’s the point?”. This was echoed by survey respondents, for
example: ‘T think I should leave my job and look for (a) company who
actually values testing” [S3P17]. These quotes shows the personal
(lack of) satisfaction in doing a professional engineering job well
(or poorly).

Negative emotional language used in responses included: painful;
struggling; fear; frustration; infuriating; distrust, uncertainty. Whether
impediments are technical and usability, as described by Wiklund
[29] or managerial as described by Graham [10] the feelings of pow-
erlessness and personal failure that result enhance the impediments
by increasing a desire to delay, or even quit. The emotional impact
of being unable to progress when attempting to use automation
for testing is also clear: “it is scary and I always get stuck. I am
delaying the inevitable (frowny face).” [S3P20]. One tester reported

Isabel Evans, Chris Porter, and Mark Micallef

finding bugs in a vendor tool with a particularly tester-like positive
response to identify problems: “after being frustrated by it (as it
cost me a day and a billing run) I was quietly proud (of breaking it).”
[S4P2]. Even the act of choosing a tool raised negative emotions,
which reinforce the findings in [24] that uncertainty and choice led
to poor decision making. While speaking about tool vendor mar-
keting claims, one interviewee said these claims “made my blood
boil”, and a survey participant wrote: “how to choose test tools in a
‘jungle’ out there.” [S6P13].

In one case the evident lack of human autonomy [13] indicated
a lived experience as demotivating and depressing as any factory
production line: “Tdont really count what I did there as testing though,
I'ran scripts I didn’t write, generated reports I didn’t understand and
quite honestly I don’t think I could really tell you what the product
I was testing did in any great detail. My only role was to make sure
that the QC test run numbers were met and a spreadsheet was green.”
[S5P8].

5.3 Validity

An external validity threat exists from convenience sampling via the
industry community, mitigated by using an online survey launched
internationally. The data used for this paper were selected from
records that included rich and meaningful stories about tools, re-
moving records that had incomplete or missing stories. We sought
to overcome validity threats by repeating thematic coding as a
group, and by reviewing results with industry experts.

6 CONCLUSIONS AND FUTURE WORK

Humans are emotional, sentient beings, and testers are human.
When they use and experience objects, they have a range of per-
ceptions and emotions. Depending on the object and any problems
encountered using it, the perceptions may cluster around particular
emotions, and these depend also on the individual tester and their
particular lived experiences.

In this paper, we have explored problems testers encounter when
using test automation and test tools. We set out to explore the
usability of these tools. During our exploration, our data led us
to consider the Lived Experience of the tools and automation. We
contribute evidence for a greater emotional connection between
people and their tool sets than expected, and for the importance
of the testers’ lived experience. We show the evidence we have
collected for the lived experience of testers (TX) [5], discuss testers’
perceptions of automation, and their frustration with their tools.
TX - the Testers’ Experience - is a concept built from a complex
mix of technical, organisational, usability, UX and human factors,
which informs our understanding of the outcomes of attempts to
automate testing.

Wiklund’s call [29] for “investigations into how to systematically
prevent commonly occurring impediments“ with the results “pack-
aged in a way that is attractive, available, and useful to practitioners”
now becomes not just a call for automation projects to be techni-
cally successful. With our findings on the emotional content of the
testers’ world, we recommend that organisations and tools builders
take into account as a potential enabler the importance of human
autonomy, and the totality of people’s experience. We also suggest
research to investigate further the ways that test automation of a
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role can affect motivation, of testers and other roles. This includes
motivation in relation to redundancy and dissociation, job-task
mix, and dealing with flaws in automation. We bring these ideas
together under one concept, a new problem area for research, which
we are calling Tester Experience (TX). This provides a rich seam
of HCI research including multidisciplinary strands across ethics,
sociology, psychology and organisational change management.
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