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Dealing With Data Challenges When Delivering
Data-Intensive Software Solutions

Ulrike M. Graetsch ““, Hourieh Khalajzadeh ', Member, IEEE, Mojtaba Shahin ', Member, IEEE,
Rashina Hoda ™, Member, IEEE, and John Grundy ', Senior Member, IEEE

Abstract—The predicted inerease in demand for data-intensive
solution development is driving the need for software, data, and
Sonal i in multi disclplinary data-

o 'MDSTSs). We conducted a socio-technical

1. INTRODUCTION

OFTWARE solutions that combine large-scale data analyt-

grounded theory study through interviews with 24 practitioners in

MDSTs to better understand the challenges these teams face when

delivering data-intensive software solutions. The interviews pro-
. , o Inferviawe pri

ical ity and business are becoming
pervasive [1]. Delivery of such solutions involves expertise and
skills from different disciplines including domain expertise,

vided types of

software data science and cloud computing. These
RS

data and software experts, and covered different
levels from team members, team managers to executive leaders.
We found that the key concern for these teams is dealing with data-
related challenges. In this article, we present a theory of dealing
with data challenges that explains the challenges faced by MDSTs

i ity issues; the context under
which these challenges occur, the causes that lead to the challenges,

activities, inability to achieve expected outcomes and lack of trust
i i i W i i i) ies or strate-

lied to address the chall including high.

data i
new tools and techniques such as data quality visualisation and
monitoring tools, as well as building stronger teams by focusing
on people dynamics, communication skill development and cross-

teams are as p ry teams because
they have different bodies of knowledge, research communi-
ties, ways of working, education and career pathways. In a

Iti-di y team, these diff are not integrated and
team members *function as independent spe
article, we refer to these large-scale data analytics
as Data-Intensive (DI) solutions and use this term broadly to
mean systems that analyse and manipulate data to provide
predictions and insights. DI systems rely on data, not just algo-
rithms or programs to deliver an outcome or result. Examples of
data-intensive systems include imaging diagnostic systems, real
estate price predictors, vehicle telemetry systems and business
planning software.

How teams building such data-intensive systems with these

skilling. Our d
researchers to better understand the landscape of data challenges
and how to deal with them.

Index Terms—Data challenges, data-intensive solutions, multi-
disciplinary teams, socio-technical grounded theory method.

2024 IEEE/ACM 46th al Conference on Software

lti-disciplinary skills are working together has been studied in
leading technology organisations, such as Microsoft [3], [4] and
hts and recommendations
but they may not be similarly feasible or relevant to other organ-
isations. Research studies beyond leading technolog i
sations have identified challenges regarding multi-dis

g: Software Engineering in Society (ICSE-SEIS)

Adaptive User Interfaces for Software Supporting Chronic Disease

‘Wei Wang

Hourieh Khalajzadeh

John Grundy
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Faculty of IT, Monash University
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ABSTRACT

mHealth interventions hold promise for supporting the self-
management of chronic diseases, yet their limited utilisation
remains a problem. Given the significant variability among indi-
viduals with chronic diseases, tailored approaches are imperative
Adaptive User Interfaces (AULs) may help to address the diverse and
evolving needs of this demographic. T investigate this approach,
we developed an AUI prototype informed by existing literature
and used it as the basis for a focus group and interview study
involving 22 participants. Concurrently, a quantitative survey
was carried out to extract preferences for AUIs in chronic disease
related applications with 90 participants. Our findings reveal that
user with AUIs is influenced by individual capabilities
and disease severity. Additionally, we explore user preferences for
AUIs, expanding the adaptation literature by uncovering usage
challenges, proposing practical strategies for enhanced AUI design,
and acknowledging potential trade-offs between usability and
adaptation, Lastly, we present design considerations for AUIs in
chronic disease applications, aiming to prevent user overload and
maintain critical software functionality and ussbility aspects.

School of IT, Deakin University
Melbourne, Victoria, Australia

Humphrey O. Obie
{john.grundy,anu.madugallaj@monash.edu
humphrey.obie@monash edu
Faculty of IT, Monash University
Melbourne, Victoria, Australia

in helping people manage chronic diseases, but these are not com-
monly used among many individuals with chronic conditions. Peo-
ple with chronie diseases have diverse needs, 5o a one-size-fits-all
approach does not work well. Adaptive User Interfaces (AUIs) offer
a solution by tailoring the user experience to individual needs. In
aur study, we created an AUI prototype based on our investigation
of the existing research. We tested our prototype through focus
group sessions and interviews. At the same time, we conducted
a survey to learn more about their preferences for AUIs in apps
related to chronic diseases. Our research revealed that how much
users engage with AUIs depends on their individual abilities and
the seriousness of their illness. We also discovered what users like
and dislike about AUIs, highlighting some challenges in their use,
“Ta make AULs better, we suggested same practical ideas and recag-
nised that there can be a balance between making them easy to use
and adaptive. Lastly, we provided some tips for designing AUTs in
apps for chronic diseases to ensure they are user-friendly, without
‘making them too complicated, and still offering important features.

Ethics in the Age of Al: An Analysis of Al Practitioners’
Awareness and Challenges

AASTHA PANT, RASHINA HODA, SIMONE V. SPIEGLER, and
CHAKKRIT TANTITHAMTHAVORN, Monash University, Australia
BURAK TURHAN, University of Oulu, Finland

Ethics in Al has become a debated topic of public and expert discourse in recent years. But what do people
who build AT—AI practitioners—have to say about their understanding of Al ethics and the challenges asso-
ciated with incorporating it into the Al-based systems they develop? Understanding Al practitioners’ views
on Al ethics is important as they are the ones closest to the Al systems and can bring about changes and
improvements. We conducted a survey aimed at understanding Al practitioners’ awareness of Al ethics and
their challenges in incorporating ethics. Based on 100 Al practitioners’ responses, our findings indicate that
the majority of Al practitioners had a reasonable familiarity with the concept of Al ethics, primarily due to
workplace rules and policies. Privacy protection and security was the ethical principle that the majority of them
were aware of. Formal education/training was considered somewhat helpful in preparing practitioners to in-
corporate Al ethics. The challenges that Al practitioners faced in the development of ethical Al-based systems
included (i) general challenges, (ii) technology-related challenges, and (iii) human-related challenges. We also
identified areas needing further investigation and provided recommendations to assist Al practitioners and
companies in incorporating ethics into Al development.

CCS Concepts: « Software and its engineering — Software design engineering;

Al Tool Use and Adoption in Software Development by
Individuals and Organizations: A Grounded Theory Study

ZE SHI LI, University of Victoria, Victoria, Canada

NOWSHIN NAWAR ARONY, University of Victoria, Victoria, Canada
AHMED MUSA AWON, University of Victoria, Victoria, Canada
DANIELA DAMIAN, University of Victoria, Victoria, Canada
BOWEN XU, North Carolina State University, United States

Al assistance tools such as ChatGPT, Copilot, and Gemini have dramatically impacted the nature of software
development in recent years. Numerous studies have studied the positive benefits that practitioners have
achieved from using these tools in their work. While there is a growing body of knowledge regarding the
usability aspects of leveraging Al tools, we still lack concrete details on the issues that organizations and
practitioners need to consider should they want to explore increasing adoption or use of Al tools. In this study,
we conducted a mixed methods study involving interviews with 26 industry practitioners and 395 survey
respondents. We found that there are several motives and challenges that impact individuals and organizations
and developed a theory of Al Tool Adoption. For example, we found creating a culture of sharing of Al best
practices and tips as a key motive for practitioners’ adopting and using Al tools. In total, we identified 2
individual motives, 4 individual challenges, 3 organizational motives, and 3 organizational challenges, and
3 interleaved relationships. The 3 interleaved relationships act in a push-pull manner where motives pull
practitioners to increase the use of Al tools and challenges push practitioners away from using Al tools.

tion and Software nology 174 (2024) 107516
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Product managers in software startups: A grounded theory ==
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ARTICLE INFO ABSTRACT

Context: Defining and designing a software product is not merely a technical endeavor, but also a socio-
technical journey. As such, its suecess is associated with humanrelated aspeets, such as the value users
perceive. To handle this issue, the product manager role has become more evident in software-intensive
companies. A unique, challenging context for these professionals is constituted by software startups, emerging
companies developing novel solutions looking for sustainable and scalable business models.

Objective: This study aims to deseribe the role of produet managers in the context of software startups.
Method: We performed a Socio-Technical Grounded Theory study using data from blog posts and interviews.
Results: The results deseribe the product manager as a multidisciplinary, general role, not only guiding the
product by developing its vision but also as a connector that emerges in a growing company, enabling com-
munication of software development with other areas, mainly business and user experience. The professional
performing this role has a background in one of these areas but a broad knowledge and understanding of key
concepts of the other areas is needed. We also describe how differences of this role to other lead roles are
perceived in practice.

Conelusions: Our findings represent several implications for research, such as better understanding of the
role transformation in growing software startups, practice, e.g., identifying the points to which a professional
migrating to this role should pay attention, and the education of future software developers, by suggesting the
inclusion of related topics in the education and training of future software engineers.

Keywords:
Product mranager

Software startup

Product manage:

Agile software development
Socio-technical systems
Grounded theory

Understanding Reactions in Human-Robot Encounters
with Autonomous Quadruped Robots

Chan, Yao-Cheng The University of Texas at Austin, School of Information, USA | yechan@utexas.edu
Hauser, Elliott The University of Texas at Austin, School of Information, USA | eah13@utexas.edu
ABSTRACT

Incidental human-robot encounters are becoming more as robotic logies proliferate, but there is little
scientific understanding of human experience and reactions during these encounters. To contribute towards
addressing this gap, this study applies Grounded Theory methodologies to study human reactions in Human-Robot
E ters with an auto quadruped robot. Based upon observation and interviews, we find that participants’
reactions to the robot can be explained by their attitudes of familiarity, certainty, and confidence during their
encounter and by their understanding of the robot’s capabilities and role. Participants differed in how and whether
they utilized opportunities to resolve their unfamiliarity, uncertainty, or lack of confidence, shedding light on the
dynamics and experiential characteristics of Human-Robot Encounters. We provide an emerging theory that can be
used to unravel the complexity of the field as well as assist hypothesis generation in future research in designing and
deploying mobile autonomous service robots.

KEYWORDS
Human-Robot Encounter; Human-Robot Interaction; Quadruped Robot; Autonomous Robot; Grounded Theory
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O
g Table 3.1 Examples of studies applying socio-technical grounded theory (STGT) as a full method and in limited capacity for data analysis
i’
(D Reference Title Research domains Publication venue STGT application  Study type Reported outcome
|— Graetsch et al. (2023) Dealing with data challenges when Artificial Intelligence, IEEE Transactions on Software Full STGT method Qualitative Theory
(D delivering data-intensive software Software Engineering Engineering (basic & advanced
solutions stages)
I_ Pant et al. (2023) Ethics in the age of Al: An analysis of AI | Artificial Intelligence, ACM Transactions on Software STGT for data Mixed methods Descriptive findings
U) practitioners’ awareness and challenges = Software Engineering Engineering and Methodology = analysis
— Gama and Lacerda  Understanding and supporting Psychology, Software Proceedings of the XXXVII  Full STGT method Qualitative Descriptive findings
(@) (2023) neurodiverse software developers in agile. Engineering Brazilian Symposium on (basic stage)
teams Software Engineering
0 Hidellaarachchi et al.  The influence of human aspects on Requirements Engineering = ACM Transactions on Software STGT for data Mixed methods Descriptive findings
Q (2023) requirements engineering-related Engineering and Methodology =~ analysis
@N activities: Software practitioners’
perspective
E Gunatilake et al. Enablers and barriers of empathy in Human aspects, Software = ACM Transactions on Software STGT for data Mixed methods Descriptive findings
© (2024) software developer and user interactions: . Engineering Engineering and Methodology = analysis
X A mixed methods case study
LL Madampe et al. A framework for emotion-oriented Requirements Engineering, 1EEE Transactions on Software STGT for data Mixed methods Descriptive findings
e (2023) requirements change handling in agile Software Engineering Engineering analysis
D software engineering
— Madampe et al. The emotional roller coaster of responding Requirements Engineering, | IEEE Transactions on Software STGT for data Mixed methods Descriptive findings
(&) (2022) to requirements changes in software Software Engineering Engineering analysis
(¢b) engineering
— Li et al. (2023) Enhancing blockchain adoption through | Blockchain, Software Distributed Ledger STGT for data Mixed methods Descriptive findings
) tailored software engineering: An Engineering Technologies: Research and analysis
(/) industrial-grounded study in education Practice
credentialing
Wang et al. (2023) Adapting user interfaces for software Digital Health, IEEE Symposium on Visual STGT for data Mixed methods Descriptive findings
supporting chronic diseases Human—Computer Languages and Human-Centric analysis
Interaction Computing
Chan and Hauser Understanding human-robot encounters = Human—Robot Interaction | Proceedings of the Association Full STGT method Mixed methods Emerging theory
(2023) for Information Science and
Technology

\( [Table 3.1 Chapter 3] Hoda, R. (2024), Qualitative Research with Socio-Technical Grounded Theory, Springer.
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[Figure 3.3 in Chapter 3Hoda, R. (2024), Qualitative Research with S®ewhnical Grounded Theory, Springer.
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SOCIO-TECHNICAL GROUNDED THEORY (STGT) i APPLICATION SELECTION GUIDE

Do you need to analyse qualitative data

(e.g., as part of a qualitative or mixed methods study)?

YES NO

Is it non-trivial amounts of data and mostly

semi-structured or unstructured data?
(e.g., interviews, open-ended survey responses, posts, observations, app reviews)

YES NO

Consider other data analysis
techniques, e.g. topic
modelling, thematic analysis

Do you want to develop a theory?

YES NO / UNSURE

Full STGT Study Do you want to generate rich and

Consider other
research methods

Use this guide
to decide when

layered qualitative findings? a“O: thrVéOT
(e.g., multi-layered, multi-dimensional, detailed) =L
YES NO
STGT for Data Analysis Consider other data
(with option to continue to analysis techniques

theory development)

[Figure 3.5 in Chapter 3] Hoda, R. (2024), Qualitative Research with Socio-Technical
Grounded Theory, Springer.
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Basics of
Qualitative Data Collection

Chapter 7




lterative Data Collectior

start here! Data Sampling

S

Identifying data sources using
suitable sampling in the early
days followed by theoretical
sampling as theory emerges

Data Analysis

aﬁ

Applying coding, constant
comparison, and memoing to
create knowledge

Data Filtering

Y

Filtering the raw data to
extract useful information for
analysis

Data Collection

Collecting custom and
existing data using a variety
of traditional and modern
techniques

Data Preparation

Converting raw data into
formats suitable for analysis

[Figure 7.1 from Chapter 7]
Hoda, R. (2024) Qualitative Research with Socio-Technical Grounded Theory, Springer.
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[Figure 7.5 in Chapter 7Hoda, R. (2024), Qualitative Research with Sbéeahnical Grounded Theory, Springer.
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Technigues of
Qualitative Data Collection

Chapter 8
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J

[Figure 8.1 from Chapter 8] Hoda, R. (2024) Qualitative Research with Socio-Technical Grounded Theory, Springer.
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surveys observations
L online forms ) online
- - \
interviews [ focus groups

video call

AN

T—

@w' Extended Realities Context

{ recordings

simulations
immersive experience

software project

Immersive social media
e.g., Metaverse

simulations
e.g., software project

artificial agents
e.g., GenAl, robots

- J \C

( c c . N\ c c )
passive iImmersive active iImmersive

experience experience
S XR viewing ) \_gaming, XR activities )
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Data Collection Techniquegiyarer sach techniae

Prenterview Questionnaires - Advantages |
_ - Threats and Limitations
Sesmiructured Interviews - Sample
: - TiIps
Observations
Using LLMs

Other techniques:

Focus groups, workshops, surveys, recordings, texts, soc
Immersive experiences Iin extended realities

)
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Qualitative Data
PREPARATION AND FIL

Chapter 9




ata Preparation and Filtering

& DeriniTION B DeriniTiON

Data filtering is the process of identifying the key information, contextual
information, and noise in the raw data. Data filtering can be performed along-
side coding or ahead of coding in cases where the data is expected to contain
considerable noise.

Data preparation is the process of converting the raw data into formats
(typically text-based) where qualitative analysis can be performed effectively,
efficiently, and with ease and confidence.

Data Preparation Data Filtering

O~~

r- 3 N
..|||....é <@; — E‘? %

Raw d?ta in different r;z);f'izfgz ;'3;2 Contextual Key Noise
ormats i YS! Information Information

[Chapter 8 and Chapter 9] Hoda, R. (2024) Qualitative Research with Socio-Technical Grounded Theory, Springer.
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Tools for Qualitative Data Anali/

\WIVOi: [ MAXQDA

Q

atlasti cogleDocs  Google Sheets




l ' S I n A I Large language models for qualitative
research in software engineering: exploring
opportunities and challenges

Published: 21 December 2023
Volume 31, article number 8,(2024) Cite this article

Download PDF @ Access provided by University of Victoria Libraries

S) B

7

Muneera Bano {9, Rashina Hoda, Didar Zowghi & Christoph Treude

Cha tGPT

Bano, M., Hoda, R., Zowghi, D., & Treude, C. (2024). Large language

perpleXity ‘ 1 ] ]d models for qualitative research in software engineering: exploring
a e opportunities and challenges. Automated Software Engineering, 31(1), 8.

. Check your institutional guidelings
See Chap 14 for my thoughts from playin aroung W'Pﬁgie}ra&égsﬂtearch
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Qualitative data analysis




The Assumptions Lis

List ten things you believe to b
your td@aaye@u begin the datajco
and analysis

These are your.hssumpt?ﬁn
f

Keep the listthahdgk yourself w
you lean into your assumpti  —

Share the list agiohymacan chec
each other
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Qualitative Data Analysis with ST

— Open Coding
@ Open scope of application (code comprehensively
@ Analysts keeps an open mindset

- Constant Comparison

@ Compare newly arising codes with existing codes

-~ Memoing

@Secret ingredient to achieving ricjussy cufcodmess .

[Chapter 10] Hoda, R. (2024) Qualitative Research with Socio-Technical Grounded Theory, Springer.

@ Capture reflections, possible links, questions, ideas

Use STGT in limited capacity

and  data analysis only to develo

@ Group similar codes together into concept; similar con

emergahkationships, theqries, |
®N

Conduct a full STGhsitide to
theories, theoretical models,
®NT~| ~{ s k «I
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Open Coding

& DeriviTION

Coding is the process of closely inspecting, deeply making sense of, and
inferring meaning from data and giving those meanings some labels or names,
called codes.

Open coding is the process of coding data inductively and comprehensively,
with an open mindset, to enable emergence of information and insights, with-
out looking to find anything specific in the data.

© Rashina Hoda 2025 \( [Chapter 10] Hoda, R. (2024), Qualitative Research with Socio-Technical Grounded Theory, Springer.



Coding with Hashtags

& DeriNITION

Coding with hashtags is the process of creating hashtags—a word or short
phrase prefixed with a hash symbol (#)—to conceptualise and represent a key
idea in a parsimonious (concise and elegant) way.

Think of creating codes as creating new #Has
#AusElectiongR@fe mic TvwiRiedayVibes #PhDli §

#ﬁklstTok ¢ | J—

PRl O O s
T N Q of R

_J
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Zoom-adm In Approach

e
#human(npir_ef\feed‘\ #humngigna\sﬂrHEb N\ freccueRobotResponds ¢~
- + Spprosches, eans o infures. I ransports he person 1o ey
#regoueRobotSeanedInjuries < N> fttraneporteHuman2Safety
Zoom Zoom In
Out
Full Study or Dataset Level Data Unit Level Semantic Level
(e.g., all interviews) (e.g., one interview) (e.g., sentence, paras)

_J

© Rashina Hoda 2025 \(

[Figure 10.3 in Chapter 10] Hoda, R. (2024), Qualitative Research with Socio-Technical Grounded Theory, Springer.
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Try it Yourself
Reminder: no one is judging, we &
—~ .

é | always used to use this [GitHub copilot] as a reference and not as a coding tool.
because | sort of felt like, you know, I'll be learning better when I'm using it as a reference
rather than you know, just blindly copying things from it. So that's how I initially used it
most of the time. And to be honest, | started using this € outside of work rather than at
work, because we were told to not use it because of all the licensing issues and all the
things that might be there.

—
]
(@N
=
)
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e
S
w.
=
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al

_J

© Rashina Hoda 2025 \( Quote taken from an interview with a software developer done by Samuel Lucas as part of an STGT study on the
developer perspectives on adopting LLM based software development tools
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e | always used to use this [GitHub copilot] as a reference and not as a coding tool.
because | sort of felt like, you know, I'll be learning better when I'm using it as a reference
rather than you know, just blindly copying things from it. So that's how | initially used it
most of the time. And to be honest, | started using this € outside of work rather than at
work, because we were told to not use it because of all the licensing issues and all the
things that might be there.
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#usingAsAReference~ #learningBetterWithL

e | always used to use this [GitHub copilot] as a reference and not as a coding tool.
because | sort of felt like, you know, I'll be learning better when I'm using it as a reference
rather than you know, just blindly copying things from it. So that's how | initially used it
most of the time. And to be honest, | started using this € outside of work rather than at
work, because we were told to not use it because of all the| licensing issues and all the
things that might be there. g

—

#usingOutsideofWor &‘
#toldNot2Use k #licensinglssues

. Poor Codmttempt!

N

—
o
&
&)
g
@
S
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=
O
@
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f i i i #notUsingGitHubCopilot4Coi
HUSINGGItHUDCOpilotASAReferer, #learningBetterWithCopilotAsF 9 P s
CE & | always used to use this [GitHub copilot]l as a referénce and not as a coding tool.
because | sort of felt like, you know, I'll be learning better when I'm using it as a reference
rather than you know, just blindly copving things from it. So that's how | initially used it
most of the time. And to be honest, I\started using this € outside of work rather than at
work, because we were told to not usé€ it because of all the| licensing issues and all the

things that might be there. g #notUsingBlindly

#usingOutsideof\Nork#licensinglssue

#bannedUseAtWor K (reason4ban
- k-

[ Satisfactormwe) Coding

N

(Q\
.
o
&
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S
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s
©
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#usingGitHubCopilotAsAReferen #Ca_r.efu|USeOfLLM¢E:(_)pi|ot) w A ®|, J«
8RarningBetterWithCopilotAsRef #eriticalApproach2UsingLLMs

#notUsingGitHubCopilot4Coding poepiigigoncept: #strategies4UsingLLMs? (need
: : evidence)
#notUsingBlindly

e | always used to use this [GitHub copilot] as a reference and not as a codina tool.
because | sort of felt like, you know, I'll be learning better when I'm using it as a reference
rather than you know, just blindly copving things from it. So that's how | initially used it
most of the time. And to be honest, | started using this € outside of work rather than at
work, because we were told to not use it because of all the| licensing issues and all the
things that might be there. g

#personallnteres K#Iicensinglssue

#workPoliciesBanUse t (re: side (reason4ban
. projects)

™
]
o
=
)
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o
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=
)
@
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#usingGitHubCopilotAsAReferen #Ca_r.efu|USeOfLL|\/|¢E:(_)pi|ot) w A ®|, J«
8RarningBetterWithCopilotAsRef #eriticalApproach2UsingLLMs

#notUsingGitHubCopilot4Coding poteplisltdoncept: #strategies4UsingLLMs? (need evidence)
#notUsingBlindly

é | always used to use this [GitHub copilot] as a reference and not as a codina tool.
because | sort of felt like, you know, I'll be learning better when I'm using it as a reference
rather than you know, just blindly copying things from it. So that's how I initially used it
most of the time. And to be honest, | started using this € outside of work rather than at
work, because we were told to not use it because of all the| licensing issues and all the
things that might be there. K\ k# _
#personallnteres licensinglssue
#workPoliciesBanUse t (re: side (reason4ban
. projects)

: #initial?early?UseOfLLMs
| Good (Comprehensive F Anaiyuwve s wour g

otential concept: #vol%'gUseOfLLM’s(need evidence)

#
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Memoing

E DeriniTION

Memoing is the ongoing process of documenting the researcher’s thoughts,
ideas, questions, and reflections on emerging codes, concepts, and categories
and evidence-based conjectures on possible links between them (Hoda, 2022).
Memos can be in the form of written notes, sketches, maps, diagrams, photos,

annotations, and audio and video recordings. Memoing is an imperative proce-
dure that distinguishes socio-technical grounded theory from other qualitative
research methods, generates insights, and drives theory development.

© Rashina Hoda 2025 \( [Chapter 10] Hoda, R. (2024), Qualitative Research with Socio-Technical Grounded Theory, Springer.
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Synthesizing across

Sam ple memao Exploring possible emergi

Grounded in evidence Y

\_ relationships

1 -
Memo "Differences in Use of LLMs arising from features they offer." W

P2 said they use GitHub copilot differently to Perplexity. Perx they mainly use it foréonvenientReferencing
(#PerplexityAsAReferencingTopwhile they tend to use GitHub copilist mainly for #jeneratingCode
(#GitHubAsACodingToo)

Note to self: this makes sense. | tried both (date: 12 Nov 2024). Copilot does not provide source/reference while
Perp. does. So, it makes sense that P2 deexplexityAsAReferencingTool

In otherwords, different LLMs can be used differently (e.g., efetencingToobr #codeGenerationTopl
depending on the features they offer.

Potential Concepts#LLMsAsDifferentToolsor #LLMsAsToolsor #PurposefulUse OfLLMs

.

N
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Constant Comparison




Constant Comparison

& DeriniTION

Constant comparison is the process of comparing codes derived from within
the same data unit and across all data units to find common patterns among
them. Using constant comparison, similar codes are grouped to form a con-
cept, and similar concepts are combined to form a category. Sometimes, an
additional level of subcategory may arise between concept and category levels
and super-categories above the category level.

© Rashina Hoda 2025 \( [Chapter 10] Hoda, R. (2024), Qualitative Research with Socio-Technical Grounded Theory, Springer.
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RAW DATA B CODES B CONCEPTS B (SUB-CATEGORIES)

Sub- Sub-
Category X Category Y

Sub-category is an optional Darker shade and larger size
level, may or may not emerge shows increasing density © Rashina Hoda 2025
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AVery frustrated, pr@ ver si

month or so. | unintentionally upgraded to the pro version ($99.08)«
because | had my fingerprint set with the App Store. | called the B >
company phone number listed on my visa statement, only to heat a
recorded voice. Youdre then tgol d t
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=
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\( [Figure 10.13 in Chapter 10] Hoda, R. (2024), Qualitative Research with Socio-Technical Grounded Theory, Springer.
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Examples of
STGT applications and outconn




[ Basic Stage

Advanced Stage
(Basic Data Collection and Analysis)

(Theory Development - Emergent Mode)

I

Application: Full STG1

Lean Literature
Review (LLR)

Pilot (4 Interviews) +
Data Analysis

Round 1 (10 Interviews)

+
Data Analysis

Round 2 (7 Interviews)

-
Data Analysis

Round 3 ( 9 Interviews)

+
Data Analysis

—]

Theoretical Structuring

—i

Targeted Literature
Review (TLR)

v

v

v

v

v

v

- Definitions

- Interview transcripts

- Interview transcripts

- Interview transcripts

- Interview transcripts

- Conceptual model

- Findings situated in

- Confirmed limited | |(neurodivergent only) (neurodivergent only) (neurodivergent only) (neurotypical + neurodiv.) literature
prior research - Memos - Memos - Memos —

- Codes + quotes - Concepts refinement - Concepts refinement

- Emerging concepts and - Updated interview guide| |- Emerging Theory

- Updated interview guide

categories —_—
- Pre-interview guestionnaire

- Updated interview guide

Fig. 1. Socio-technical grounded theory method applied using basic and advanced stages. The main steps are the rectangles with the respective outputs below.

Outcarheory Publicd@BEIS DO:

A ICSE 2025 (series) / A Software Engineering in Society (SEIS) /

Neurodivergent

Cognitive Dysfunctions Individual Journey

A Socio-Technical Grounded Theory on the Effect of Cognitive Dysfunctions in the

Performance of Software Developers with ADHD and Autism
Cognitive and Emotional
Dysfunctlons regu late Software Engl nee rlng Who  Kiev Gama, Grischa Liebel, Miguel Goulao, Aline Lacerda, Cristiana Lacerda
ltrigger Performance Track  ICSE 2025 SE in Society (SEIS)
aﬁECt .. ] When Wed 30 Apr 2025 11:00 - 11:15 at 206 plus 208 - Gender, Equity and Diversity Chair(s): Ronnie de Souza Santos
Individual level (e.g., productivity) ' e
ReSponSES to Stress gu|ate Team level (e g communica tion) Abstract  The concept of neurodiversity, encompassing conditions such as Autism Spectrum Disorder (ASD), Attention-Deficit/Hyperactivity Disorder (ADHD),
. re G- T dyslexia, and dyspraxia, challenges traditional views of these neurodevelopmental variations as disorders and instead frames them as natural cognitive
Itrlgger differences that contribute to unique ways of thinking and problem-solving. Within the software development industry, known for its emphasis on
A R N innovation, there is growing recognition of the value neurodivergent individuals bring to technical teams. Despite this, research on the contributions of
SOCIal | nteractlon and Accommodatlons neurodivergent individuals in Software Engineering (SE) remains limited. This interdisciplinary Socio-Technical Grounded Theory study addresses this
H H " " gap by exploring the experiences of neurodivergent software engineers with ASD and ADHD, examining the cognitive and emotional challenges they
Comm Un|cat|0n Cha“enqes Organlzatlonal Support & face in software teams. Based on interviews and a survey with 25 neurodivergent and 5 neurotypical individuals, our theory describes how

neurodivergent cognitive dysfunctions affect SE performance, and how the individuals’ individual journey and various accommodations can regulate
this effect. We conclude our paper with a list of inclusive Agile practices, allowing organizations to better support neurodivergent employees and fully
leverage their capabilities.

Agile Practices __

Accommodations

Kiev Gama Grischa Liebel Miguel Goulao
Universidade Federal de Reykjavik University + NOVA-LINCS, FCT/UNL
Pernambuco Iceland Portugal

Brazil

Cristiana Lacerda

Federal University of
Pernambuco (UFPE)

Aline Lacerda

Federal University of
Pernambuco (UFPE)

Fig. 2. Theory on the Effect of Neurodivergent Cognitive Dysfunctions in
Software Engineering Performance
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Wt ———— I? N Outcome: Descri@ti\

“What limits us, is everyone working on Al ii not
knowing what the next company is doing.” [P48] Knowledge of other’s work understanding

“Our limits come from our understanding of Al it self, where we do
not know all the parameters that it gives out. At the end of the day Difficulty in predicting Al Human-
we're left to guess the end results of what our Al does and how it outcomes related

will function.” [Ps2)
= Lack of foresight challenges

“It can be difficult to predict the long-term of Al, Difficulty in predicting Al

making it to and mitigate gativ consequences

impacts.” [Ps8)

“The reasoning of the system cannot really be accounted for, it acts

like a black box, where why it came to a certain is C of Al

difficult to discern.” [Pse] * A

“Al in itself is not very hard to understand but then the problem lies

mmuwshmbdgaofwmtmmwmmm Scope of Al Technology-

results they are turns into, softv misuse also
happens but with Al, scope is wider and harder to consider.” [P36] related
challenges
“Al systems can perpetuate and amplify biases and discrimination 9
present in the data used to train them, making it challenging to Lack of quality data
ensure that the Al is treating all individuals fairly.” [P8s) it -
“In my experience, this would be the lack of data, in turn,
resulting in not being fully ethical.” (Pes) Lack of training data : ) \ )

Fig. 2. Examples of STGT analysis [18] applied to qualitative data on challenges/barriers in incorporating

=== Application: MixdtBVEthdds Quialitative whcéﬁ@SE]\/l
Data Analysis ADdEBEBSHERANAIYSIS. i, we age of At An Avsiyae of at practtioners

Awareness and Challenges

AASTHA PANT, RASHINA HODA, SIMONE V. SPIEGLER, and
CHAKKRIT TANTITHAMTHAVORN, Monash University, Australia
BURAK TURHAN, University of Oulu, Finland

Ethics in Al has become a debated topic of public and expert discourse in recent years. But what do people
who build AI—ATI practitioners—have to say about their understanding of Al ethics and the challenges asso-
ciated with incorporating it into the Al-based systems they develop? Understanding Al practitioners’ views
on Al ethics is important as they are the ones closest to the Al systems and can bring about changes and
improvements. We conducted a survey aimed at understanding Al practitioners’ awareness of Al ethics and
their challenges in incorporating ethics. Based on 100 Al practitioners’ responses, our findings indicate that
the majority of Al practitioners had a reasonable familiarity with the concept of Al ethics, primarily due to
workplace rules and policies. Privacy protection and security was the ethical principle that the majority of them
were aware of. Formal education/training was considered somewhat helpful in preparing practitioners to in-
corporate Al ethics. The challenges that Al practitioners faced in the development of ethical Al-based systems
included (i) general challenges, (ii) technology-related challenges, and (iii) human-related challenges. We also
identified areas needing further investigation and provided recommendations to assist Al practitioners and
companies in incorporating ethics into Al development.
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