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Overview

Å Welcome and Introduction 

Å Qualitative Research in a Socio-Technical World

Å Qualitative Data Analysis using STGT

Å Examples

Å Resources and Wrap up

Technical Briefing on Qual Research at ICSE 
(2021, 2023, 2024, 2025) 

Setting Expectations:
- Safe space for learning
- Lots to cover! Need to balance between 

coverage and Q&A
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WHO are you?
Why here?

Qual/GT experience:

Å Never tried qual but want to explore it

Å New to qualitative research, doing it

Å Some experience in qual, not published yet

Å Some experience in qual, few pubs

Å Experienced in qual, several pubs
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Who am I? 
Why am I here?

@~® §rsz~«~§rsg^zz·Ò®r~¯qr 7 ªkq¯z^ªz· ©¯k«®s~| ®r^® ÐÞ



Rashina hoda

Professor of Software Engineering, Faculty of IT, Monash University, Melbourne

Research focus on human and socio-technical aspects of software engineering, AI, digital health

~20 years experience in conducting Qualitative research, last ~10 years also Mixed methods

Here to share knowledge, practical tips, resources on qualitative research and qualitative data 
analysis in SE and learn together!

www.rashina.com >s|yki7|Ð «k^ªgr êM^«rs|^ 6~i^ë



Key references
Book: Qualitative Research with Socio-Technical 

Grounded Theory, Springer, 2024

First Article: Socio-Technical Grounded Theory for 
Software Engineering, IEEE Transactions on 

Software Engineering, 2022

On SpringerLink (should be free download through Uni)

On Amazon or request your library to acquire a physical copy

Standing on the shoulders of giants



How the Book is Structured

Empirical 
Research

Qualitative 
Research

STGT

ωResearch Design Canvas (Chap 4)

ωResearch Philosophy (Chap 5)

ωLiterature Reviews (Chap 6)

ωBasics of Qual Data Collection (Chap 7)

ωTechniques of Qual Data Collection (Chap 8)
ωQualitative Data Preparation and Filtering (Chap 9)

ωFuture Directions in Qualitative Research (Chap 14)

ωTraditional GT Methods  (Chap 2)

ωSTGT ςAn Overview (Chap 3)
ωSTGT for Qualitative Data Analysis (Chap 10)

ωWhat is Theory? (Chap 11)

ωTheory Development (Chap 12)

ωEvaluation Guidelines (Chap 13)
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[Table 3.1 Chapter 3] Hoda, R. (2024), Qualitative Research with Socio-Technical Grounded Theory, Springer.



Why qualitative?
Why in SE?



Prk 7{§~ª®^|gk ~p L¯^zs®^®s´k Mk«k^ªgr s| N/Ò

Needs Risks Experiences Perceptions

Human Factors Ethical Aspects Tool EvaluationsHuman-AI Collaboration
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Qualitative Data å Where and How it Matters

Topic: Understanding patient experience in 
digital health

Research Plan: Co-design with patients 
(qual) + Interviews (qual)

Wei - PhD Student
Health & Nursing
Qual research

Topic:  The impact of AI adoption on 
organizational culture

Research Plan: Org wide survey of level of 
adoption (quant) + focus groups with 
departments (qual)

Matt - Research Assistant
Business Management
Mixed methods

Topic: Developing an LLM powered tool for 
bug detection

Research Plan: Tool development + 
functional testing 

Hina - Postdoc
Data Science/AI
Quant research

     + Developer experience 
(qual observations/survey)

/¶§kªsk|gk«Ï §kªgk§®s~|«Ï y|~µzkiqkÏ ´^z¯k«Ï fkzskp«Ï ´s«s~|«Ï p^g®«Ï "7 qk|kª^®ki i^®^ Ò s| µ~ªi«

Mixed methods
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Exercise!

1. Share a recent/current project topic with your neighbour (not the method or plan åjust the topic)

2. Let them guess the qualitative part of your project Ýi~|í® g~ªªkg® ®rk{ sp ·~¯ i~|í® r^´k ~|kÞ

3. Share (briefly) your planned approach. Consider: Does it include a qual aspect? If not, should it?

Swap and repeat 1-3

4 mins
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Why socio-technical?



What do we mean by Socio-Technical?
êµrkªk ®rk «~gs^z ^|i ®kgr|sg^z ^«§kg®« ^ªk s|®kªµ~´k| s| «¯gr ^ 
way that studying one without due consideration for the other 
{^yk« p~ª s|g~{§zk®k s|´k«®sq^®s~| ^|i ¯|ikª«®^|is|që

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

SE is Socio-Technical!
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/¶^{§zkÐ Wr^® g~{k« ®~ {s|i µrk| 7 «^· ê+~{{¯|sg^®s~|ëÕ

Social Aspects of Communication Technical Aspects of Communication
Communication as a Socio-Technical 

Phenomenon

human aspectssocial aspects using techbuilding techhumans building techhumans using tech

humans using 
tech to build tech

humans working 
with tech (AI)

© Rashina Hoda 2025



Changing Landscape of Research
Human Centered Computing

Human Computer Interaction

Human Robot Interaction

Digital HealthE-Commerce

Information Systems

Artificial Intelligence/ML/DS

Software Engineering

Computer Science

Ethics

Business Management

Retail Supply Chain Management

Education

Law

PsychologySociology

Most disciplines are increasingly socio-®kgr|sg^zÒ

Ngr~z^ªz· +~{{¯|sg^®s~| J~ig^«® ~| ëPrk W~ªzi s« +r^|qs|qÒB¯ª Mk«k^ªgr ?¯«® +r^|qk ®~~ë 
https://newbooksnetwork.com/the-world-is-changing-our-research-must-change-too© Rashina Hoda 2025
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Need for a 
Socio-Technical Approach
Most of what we study is socio-technical

Most of what we use for qualitative research 
comes from social sciences, e.g., case study, 
ethnography, grounded theory...

Apply a socio-technical approach to studying 
socio-technical topics? YES!

© Rashina Hoda 2025



A Socio-Technical World

Topic: Understanding patient experience in 
digital health

Social: patient experience
Technical: digital tools, technologies
Socio-technical: understanding patient 
experience with digital environments

Wei - PhD Student
Health & Nursing
Qual research

Topic:  The impact of AI adoption on 
organizational culture

Social: aspects of organizational culture
Technical: AI tools and technologies
Socio-technical: impact of AI adoption on 
organization culture

Matt - Research Assistant
Business Management
Mixed methods

Topic: Developing an LLM powered tool for 
bug detection

Social: developer experience
Technical: tool development
Socio-technical: tool development for 
enhanced developer experience

Hina - Postdoc
Data Science/AI
Quant research

Social and Technical aspects are closely interwoven, studying one without the other makes for incomplete research and understanding

Mixed methods

© Rashina Hoda 2025



Qualitative research in a 
socio-technical world



[Figure 3.3 in Chapter 3] Hoda, R. (2024), Qualitative Research with Socio-Technical Grounded Theory, Springer.

Socio -Technical Research Framework

Socio -Technical 

Phenomenon 
Where human and 

technological interactions 

are tightly coupled, studying

one without other makes for 

incomplete investigation and understanding.

Socio -Technical Researcher(s) 
With requisite knowledge and skills in social 

sciences, philosophy, 

qualitative research,

 theory development and 

technical background 

and/or experience. 

e.g., SE researchers, 

inter-disciplinary teams.

Socio -Technical Data, Tools, 

and Techniques 
Qual data (primary), Quant 

data (supplementary). 

Traditional (interviews, 

observations), and 

Modern (data mining, 

NLP, sentiment analysis, 

Immersive) techniques.

Socio -Technical 

Domain
e.g., SE, HCI, artificial intelligence, 

information systems, digital health, 

others.

Socio -Technical Actors 
software engineers, data scientists, software 

users, digital healthcare practitioners, others.

Who is conducting 
the research? 
What are their 

knowledge and skill 
sets? 

What type of data 
is being collected? 
What tools and 
techniques are being 
applied?

In which field or 
discipline does the 

phenomenon occur? 
Who are the actors? 

What is the 
phenomenon or topic 
being studied? 
What is the level of 
interplay between 
the social and 
technical
aspects? 

Phenomenon  Domain 
and Actors

ResearcherData, Tools,  
Techniques



[Figure 3.3 in Chapter 3] Hoda, R. (2024), Qualitative Research with Socio-Technical Grounded Theory, Springer.

Socio -Technical Research Framework

Socio -Technical 

Phenomenon 

<what is your topic>

Socio -Technical Researcher(s) 
<what skills/experience in your area, 

philosophy, 

qualitative research,

 theory development (if 

interested) do you have 

in your team? 

What do you need to build?>

Socio -Technical Data, Tools, 

and Techniques 

<what data, tools, and 

techniques are you 

planning to use>

Socio -Technical 

Domain
<what is your area>

Socio -Technical Actors 

<who are the people you

 will be studying>

Who is conducting 
the research? 
What are their 

knowledge and skill 
sets? 

What type of data 
is being collected? 
What tools and 
techniques are being 
applied?

In which field or 
discipline does the 

phenomenon occur? 
Who are the actors? 

What is the 
phenomenon or topic 
being studied? 
What is the level of 
interplay between 
the social and 
technical
aspects? 

Phenomenon  Domain 
and Actors

ResearcherData, Tools,  
Techniques

Fill in to see how socio-
technical  your research 

project is

Use to motivate use of STGT 
in your research



socio-technical grounded theory
(STGT) å the method
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Targeted DCA

Lean Literature Review

Theoretical 

Saturation

Structured & integrated 
mature theoretical outcomes

Mature theoretical 
outcomes

Strong & emerging 
categories & hypotheses 

Emerging 
concepts & categories

Basic Stage

Data Collection & Analysis (DCA)
Advanced Stage

Theory Development

Targeted Literature Review

Structured DCA

Theoretical 

Structuring

Theoretical 
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Hoda, R. (2024), Qualitative Research with Socio-Technical Grounded Theory, Springer. © Rashina Hoda 2025



SOCIO-TECHNICAL GROUNDED THEORY (STGT) ï APPLICATION SELECTION GUIDE

Use this guide 

to decide when 

and how to 

apply STGT

Do you need to analyse qualitative data 

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

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)

Do you want to develop a theory?

Full STGT Study

YES

Consider other data analysis 

techniques, e.g. topic 
modelling, thematic analysis

NO

Do you want to generate rich and 

layered qualitative findings?
(e.g., multi-layered, multi-dimensional, detailed)

Consider other 

research methods

YES

YES

NO

NO / UNSURE

Consider other data 

analysis techniques

YES NO

STGT for Data Analysis 

(with option to continue to 
theory development)
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Qualitative data collection, prep, and analysis

CHAPTER 7. BASICS OF 
QUALITATIVE DATA 

COLLECTION

CHAPTER 8. TECHNIQUES 
OF QUALITATIVE DATA 

COLLECTION

CHAPTER 9. QUALITATIVE 
DATA FILTERING AND 

PREPARATION

CHAPTER 10. STGT FOR 
QUALITATIVE DATA 

ANALYSIS

© Rashina Hoda 2025



Basics of 
Qualitative Data Collection

Chapter 7



Data Sampling

Identifying data sources using 

suitable sampling in the early 

days followed by theoretical 

sampling as theory emerges

Data Filtering

Filtering the raw data to 

extract useful information for 

analysis

Data Analysis

Applying coding, constant 

comparison, and memoing to 

create knowledge

Data Preparation

Converting raw data into 

formats suitable for analysis

Data Collection

Collecting custom and 

existing data using a variety 

of traditional and modern 

techniques

start here!
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Is it Relevant?

Is it Authentic?

Is it Accessible?

Is it Ethical?

Is it Credible?

Is it Valuable?

Data Quality 

Evaluation

D
at

a 
Q

ua
lit

y 
E

va
lu

at
io

n 
G
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[Figure 7.5 in Chapter 7]  Hoda, R. (2024), Qualitative Research with Socio-Technical Grounded Theory, Springer.
© Rashina Hoda 2025



Techniques of 
Qualitative Data Collection

Chapter 8



interviews
public space, workplace

focus groups
in a lab, outdoors

artefacts
e.g., diagrams, prototypes

texts
e.g., documents, diaries

surveys
paper-based

observations
meetings, events

C
u

s
to

m
-D

a
ta

E
x
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ti
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g
-D

a
ta

artefacts
e.g., photos, hardware

texts
e.g., books, transcripts

Physical Context

passive immersive 

experience
XR viewing

active immersive 

experience
gaming, XR activities

simulations
e.g., software project

artificial agents
e.g., GenAI, robots

recordings
immersive experience

simulations
software project

Immersive social media
e.g., Metaverse

Extended Realities Context

activities
e.g., UI, UX, eye-

tracking

interviews
video call, phone

focus groups
video call

artefacts
e.g., diagrams, team boards

texts
e.g., blogs, wikis, diaries

observations
online

surveys
online forms

recordings
interviews, podcasts, events

social media
e.g., Twitter, LinkedIn

social media
e.g., Twitter, LinkedIn

data mining
e.g., software repositories, 

developer forums, user reviews

texts
e.g., books, blogs, transcripts 

Digital Context

artefacts
e.g., photos, diagrams

activities
e.g., UI, UX, eye-

tracking

[Figure 8.1 from Chapter 8] Hoda, R. (2024) Qualitative Research with Socio-Technical Grounded Theory, Springer. © Rashina Hoda 2025



Data Collection Techniques
Pre-interview Questionnaires
Semi-structured Interviews
Observations
Using LLMs
Other techniques:
Focus groups, workshops, surveys, recordings, texts, social media, artefacts, data mining, 
immersive experiences in extended realities

In Chapter 8, for each technique:
- Definition
- Advantages
- Threats and Limitations
- Sample
- Tips

© Rashina Hoda 2025



Qualitative Data 
PREPARATION AND FILTERING

Chapter 9



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

Data Preparation and Filtering

© Rashina Hoda 2025



Tools for Qualitative Data Analysis

© Rashina Hoda 2025



Using GenAI

Check your institutional guidelines on the use of 
AI/GenAI in research

See Chap 14 for my thoughts from playing around with ChatGPT

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

models for qualitative research in software engineering: exploring 

opportunities and challenges. Automated Software Engineering, 31(1), 8.

© Rashina Hoda 2025



Stgt for 
Qualitative data analysis

Chapter 10



The Assumptions List

List ten things you believe to be true about 
your topic before you begin the data collection 

and analysis
These are your assumptions J

Keep the list handy å to check yourself when 
you lean into your assumptions

Share the list with team å so you can check 
each other

© Rashina Hoda 2025



ØOpen scope of application (code comprehensively and thoroughly)
ØAnalysts keeps an open mindset

Open Coding

ØCompare newly arising codes with existing codes
ØGroup similar codes together into concept; similar concepts into (sub)categories

Constant Comparison

ØCapture reflections, possible links, questions, ideas
ØSecret ingredient to achieving richness in findings and high-quality outcomes

Memoing

Qualitative Data Analysis with STGT

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

Use STGT in limited capacity for qualitative 
data analysis only to develop categories, 

emerging relationships, theories, theoretical 
{~ikz«Ï ®^¶~|~{sk«Ò

Conduct a full STGT study to develop mature 
theories, theoretical models, frameworks, 
®^¶~|~{sk«Ï q¯sikzs|k«Ò

© Rashina Hoda 2025



Open Coding

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



Coding with Hashtags

Think of creating codes as creating new #Hashtags

#AusElections2025 #AcademicTwitter #FridayVibes #PhDlife

© Rashina Hoda 2025



Zoom Out-Zoom In Approach

Data Unit Level

(e.g., one interview)

Zoom 
Out

Semantic Level

(e.g., sentence, paras)

Full Study or Dataset Level

(e.g., all interviews)

[Figure 10.3 in Chapter 10]  Hoda, R. (2024), Qualitative Research with Socio-Technical Grounded Theory, Springer.

Zoom In

© Rashina Hoda 2025
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hashtags!

Hint: takes a few attempt J



éI always used to use this [GitHub copilot] as a reference and not as a coding tool. 

because I 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, I started using this é 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.

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

Try it Yourself
Reminder: no one is judging, we are here to learn!
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éI always used to use this [GitHub copilot] as a reference and not as a coding tool. 

because I 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, I started using this é 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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>k®í« i~ i^®^ psz®kªs|q psª«®
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éI always used to use this [GitHub copilot] as a reference and not as a coding tool. 

because I 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, I started using this é 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.

P
ar
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ant q
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te
 

- A
tt
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pt

 1

Poor Coding. First attempt!

Wr^®í« µª~|qÕ

#usingAsAReference #learningBetterWithLL
M

#usingOutsideofWor
k#toldNot2Use #licensingIssues
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éI always used to use this [GitHub copilot] as a reference and not as a coding tool. 

because I 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, I started using this é 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.

P
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 2

Satisfactory (Descriptive) Coding!

Wr^®í« fk®®kª |~µÕ

#usingGitHubCopilotAsAReferen
ce

#learningBetterWithCopilotAsRef

#usingOutsideofWor
k#bannedUseAtWor

k

#licensingIssues 
(reason4ban)

#notUsingBlindly

#notUsingGitHubCopilot4Codi
ng
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éI always used to use this [GitHub copilot] as a reference and not as a coding tool. 

because I 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, I started using this é 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.

P
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ant q
uo

te
 

- A
tt
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pt

 3

#usingGitHubCopilotAsAReferen
ce#learningBetterWithCopilotAsRef

#personalInteres
t (re: side 
projects)

#workPoliciesBanUse

#licensingIssues 
(reason4ban)

#notUsingBlindly

#notUsingGitHubCopilot4Coding

#carefulUseOfLLMS (Copilot)
#criticalApproach2UsingLLMs 
(Copilot)potential concept: #strategies4UsingLLMs? (need 
evidence)

Wr^®í« k´k| fk®®kªÕ
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éI always used to use this [GitHub copilot] as a reference and not as a coding tool. 

because I 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, I started using this é 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.

P
ar
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ant q
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e - A

tt
em

pt
 4

Good (Comprehensive + Analytical) Coding!

#usingGitHubCopilotAsAReferen
ce#learningBetterWithCopilotAsRef

#personalInteres
t (re: side 
projects)

#workPoliciesBanUse

#licensingIssues 
(reason4ban)

#notUsingBlindly

#notUsingGitHubCopilot4Coding

#carefulUseOfLLMS (Copilot)
#criticalApproach2UsingLLMs 
(Copilot)potential concept: #strategies4UsingLLMs? (need evidence)

#initial?early?UseOfLLMs

potential concept: #evolvingUseOfLLMs? (need evidence)

Wr^®í« k´k| fk®®kªÕ
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Memoing
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Memoing

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



Sample memo 

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

P2 said they use GitHub copilot differently to Perplexity. For Perx. they mainly use it for #convenientReferencing 

(#PerplexityAsAReferencingTool) while they tend to use GitHub copilotis mainly for #generatingCode 

(#GitHubAsACodingTool)

Note to self: this makes sense. I tried both (date: 12 Nov 2024). Copilot does not provide source/reference while 

Perp. does. So, it makes sense that P2 sees #PerxplexityAsAReferencingTool

In otherwords, different LLMs can be used differently (e.g., as #referencingTool or #codeGenerationTool) 

depending on the features they offer.

Potential Concepts: #LLMsAsDifferentTools or #LLMsAsTools or #PurposefulUseOfLLMs

Grounded in evidence (codes, P#s)
Synthesizing across data

Exploring possible emerging concepts and 
relationships

© Rashina Hoda 2025



Constant Comparison



Constant Comparison
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ñVery frustrated, pro version is scam Iôve had this app for about a 

month or so. I unintentionally upgraded to the pro version ($99.00) 

because I had my fingerprint set with the App Store. I called the 

company phone number listed on my visa statement, only to hear a 

recorded voice. Youôre then told to go to iTunes.com/bill regarding 

charges, then the call dies. After going to the site, you run into 

another dead end. [Company] has zero customer service. Iôve yet to 

talk to a person from company.ò
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#PrivacyIssues

RAW DATA

éApp REQUIRES you to have 

Location Services always on é
#forcedLocationSharing

#hackedAccount

CODES CONCEPT

éYou have no option than to give 

them consent to sell your data to 

third partiesé
#forcedConsent2Policy

émy account got hacked and 

another phone was registered é
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Examples of 
STGT applications and outcomes



Application: Full STGT Method

Outcome: Theory Publication: ICSE-SEIS 2025
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Publication: TOSEMApplication: Mixed Methods with STGT for Qualitative 
Data Analysis and Statistical Quantitative Analysis

Outcome: Descriptive Findings
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