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Overview

• 09:00-09:05 Arrival

• 09:05-09:20 Welcome and Introduction (answering the Whys)

• 09:20-10:30  Qualitative Research in a Socio-Technical World + Q&A

• 10:30-11:00  Tea/Coffee break

• 11:00-12:20  Qualitative Data Analysis using STGT + Q&A

• 12:20-12:30  Resources and Wrap up

Tutorial for Human Robot Interaction



WHO are you?
Why here?

Name, role/affiliation, and interested in… 
• HRI
• Qualitative/mixed methods research
• Socio-technical Research
• Qualitative data analysis
• All of the above



Who am I? 
Why am I here?

Not philosophically :)



Rashina hoda
Professor of Software Engineering, Faculty of IT, Monash University, Melbourne
Human and socio-technical aspects of software engineering, AI, digital health
~20 years experience in Qualitative and Mixed methods research
Introduced Socio-technical Grounded Theory (STGT) as a modern variation of traditional GT

Not an HRI researcher! 
Discovered STGT being used in HRI :)
Here to share knowledge, tips, resources on qualitative research and qualitative data analysis in HRI

www.rashina.com LinkedIn: search “Rashina Hoda”



STGT in HRI…

Chan, Y.-C. and Hauser, E. (2023), Understanding Reactions in Human-Robot 
Encounters with Autonomous Quadruped Robots. Proceedings of the Association for 

Information Science and Technology, 60: 86-97. https://doi.org/10.1002/pra2.771

Yifan Xu. 2024. Accomplishing Robotic Autonomy: The 
Complexities of Situated Practices and Agency in The 

Laboratory. In Companion of the 2024 ACM/IEEE 
International Conference on Human-Robot Interaction 
(HRI '24). Association for Computing Machinery, New 

York, NY, USA, 163–165. 
https://doi.org/10.1145/3610978.3638355

https://doi.org/10.1002/pra2.771


Methods

Chan & Hauser, 2023

Data Collection:

• Lab-based experiment – encounter with autonomous robot in hallway

• Survey - to capture perceptions about the robot

• Free-form interaction session – interact closely with robot, take photos/videos, ask questions, perform tricks

• Interview – experience in hallway, influence of presence of humans, experience of freeform interaction, speculations 
of reactions in non-lab settings, improvements, participant familiarity with robots, speculation of robot’s purpose in 
study (emerged during study)

Data Analysis:

• STGT for data analysis 



outcomes
• Descriptive findings - participant 

reactions, relationships between 
reactions, familiarity, certainty, and 
confidence

• Emerging theory

• Implications for Future research

Chan & Hauser (2023)
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[Table 3.1 Chapter 3] Hoda, R. (2024), Qualitative Research with Socio-Technical Grounded Theory, Springer.



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

Springer Discount Code: use HODA25 on https:// link.springer.com

to get 20% off. Valid 1st March - 1st June 2025



Why qualitative?
Why in HRI?



The Importance of Qualitative Research in HRI…

Perceptions Reactions Experiences Needs

Human Factors Collaboration User Experience Wellbeing



Why socio-technical?



What do we mean by Socio-Technical?
“where the social and technical aspects are interwoven in such a 
way that studying one without due consideration for the other 

makes for incomplete investigation and understanding”

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

HRI is Socio-Technical!



Changing Landscape of Research
Human Robot Interaction

Human Computer Interaction

Human Centered Computing

Digital Health E-Commerce

Information Systems

Artificial Intelligence/ML/DS

Software Engineering

Computer Science

Ethics

Business Management

Retail Supply Chain Management

Education

Law

Psychology Sociology

Most disciplines are increasingly socio-technical…



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, e.g., case study, ethnography, 
grounded theory...

Can we apply a socio-technical approach to 
studying socio-technical topics? YES!



Qualitative research in a 
socio-technical world



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

Socio-Technical Research Framework (adapted for HRI)

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 in HRI. 

e.g., inter-disciplinary teams.

Socio-Technical Data, Tools, 

and Techniques 
Qual data (primary), Quant 

data (supplementary). 

Traditional (experiments, 

interviews, observations), and 

Modern (data mining, 

NLP, sentiment analysis, 

Immersive) techniques.

Socio-Technical 

Domain
human robot interaction, 

robot design, automation...

Socio-Technical Actors 
HRI designers, robots, users, HRI ethicists, 

AI ethicists,...

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



socio-technical grounded theory
(STGT) – 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
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Hoda, R. (2024), Qualitative Research with Socio-Technical Grounded Theory, Springer.



SOCIO-TECHNICAL GROUNDED THEORY (STGT) – 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



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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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
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m
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x
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g
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a
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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.



I love Koalatative Research
Tea/Coffee Break. When we come back…

Hands on Qualitative Data Analysis Exercises and Examples



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

Data Preparation and Filtering



• Open scope of application (code comprehensively and thoroughly)
• Analysts keeps an open mindset

Open Coding

• Compare newly arising codes with existing codes
• Group similar codes together into concept; similar concepts into (sub)categories

Constant Comparison

• Capture reflections, possible links, questions, ideas
• Secret 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, e.g., of 
interview data, survey data, content 

generated by LLMs

Conduct a full STGT study to develop 
theories, theoretical models, 

frameworks, taxonomies, guidelines…



More Examples of Using STGT



Tools for Qualitative Data Analysis



Using GenAI All research in Australia is governed 
by the Australian Code for the 

Responsible Conduct of Research

https://www.monash.edu/ai/ai-for-staff/ai-for-
research-and-graduate-research

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



Qualitative data analysis using Stgt



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 ☺

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

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



Basics of Qualitative Data Analysis in STGT

• Open scope of application (code comprehensively and thoroughly)
• Analysts keeps an open mindset

Open Coding

• Compare newly arising codes with existing codes
• Group similar codes together into concept; similar concepts into (sub)categories

Constant Comparison

• capturing reflections, possible links, questions, ideas
• secret ingredient to achieve richness in findings and high-quality outcomes

Memoing



Open Coding

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



Coding with Hashtags

Think of creating codes as creating new #Hashtags

#AusElections2025 #AcademicTwitter #FridayVibes #PhDlife

HRI: #unplannedEncounter #plannedEncounter #firstReaction #expectedBehaviour #unexpectedBehaviour



Zoom Out-Zoom In Approach

Data Unit Level

Zoom 
Out

Semantic LevelFull Study or Dataset Level

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

Zoom In



Let’s try Open Coding with 
hashtags!

Hint: takes a few attempt ☺



In Black Mirror, the robot is exactly like this dog. And there's a sword that 

comes out of it. The sharp thing comes out of its body and it attacks you, 

so I was like really cautious if something is just going to pop out of it.

Applying STGT for data analysis to analyse participant experience quote taken from Chan & Hauser (2023)

Try it Yourself
Reminder: no one is judging, we are here to learn!
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Let’s do data filtering first
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In Black Mirror, the robot is exactly like this dog. And there's a sword that 

comes out of it. The sharp thing comes out of its body and it attacks you, 

so I was like really cautious if something is just going to pop out of it.

Applying STGT for data analysis to analyse participant experience quote taken from Chan & Hauser (2023)
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In Black Mirror, the robot is exactly like this dog. And there's a sword that 

comes out of it. The sharp thing comes out of its body and it attacks you, 

so I was like really cautious if something is just going to pop out of it.

Applying STGT for data analysis to analyse participant experience quote taken from Chan & Hauser (2023)

#dogLikeRobot #hiddenSwordComesOut

#dogAttacksHuman#reallyCautious

What’s wrong?

Poor Coding. First attempt!

#somethingWillPopOut
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In Black Mirror, the robot is exactly like this dog. And there's a sword that 

comes out of it. The sharp thing comes out of its body and it attacks you, 

so I was like really cautious if something is just going to pop out of it.

Applying STGT for data analysis to analyse participant experience quote taken from Chan & Hauser (2023)

#familiarDogLikeRobot #robotArmedWithSword

#robotAttacksHuman#humanCautiousOfRobot

What’s better now?

Satisfactory (descriptive) Coding!
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In Black Mirror, the robot is exactly like this dog. And there's a sword that 

comes out of it. The sharp thing comes out of its body and it attacks you, 

so I was like really cautious if something is just going to pop out of it.

Applying STGT for data analysis to analyse participant experience quote taken from Chan & Hauser (2023)

#familiarQuadrupedRobot #weaponisedRobot

#robotAttacksHuman#humanCautiousOfRobotBehaviour

What’s even better?

Good (analytical + comprehensive) Coding!

#popCultureInfluencesHumanExpecations



Memoing



Memoing

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



Sample memo 

Memo “#firstReactions to robot encounter”

Participant P1 was very scared by the encounter, while P2 shared being uncomfortable but 

curious. P3 and P4 highlighted #taskOrientation as a key first observation…Overall, most 

participants reported #feelingUneasy, #curiousAboutRobotCapabilities, while a few (n=3/15) 

felt downright scared.

 

Possible Concepts: #emotionalReactions #logicalReactions

Possible Relationships: #firstReactions seem to be influenced in part by 

#previousFirstHandExperience (P1, P3-5, P9) or #previousPerceptions (P2, P6-8, P10-15), 

which in turn demonstrated how #popCultureInfluencesHumanExpectations (P11, P15).

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

Exploring possible emerging concepts and 
relationships



Cod
in

g a
n 

ob
ser

va
tio

n

A human, injured and stranded, weakly signals for help. The rescue robot 

approaches, scans for injuries. It transports the person to safety.

Applying STGT for data analysis to analyse participant experience quote taken from Chan & Hauser (2023)

#humanSignals4Hel
p

#humanInDireNe
ed

#rescueRobotResponds

#rescueRobotScans4Injuries #transportsHuman2Safety

With further coding and memoing, possible emerging 
concepts: #identifyingHumanNeeds, #responding2HumanCalls, 

#diagnosis&Triage, #prioritisingSafety



Constant Comparison



Constant Comparison

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



C1 C3 C8...

Concept 

A

C2 C5 ...

Concept 

B

C17

Sub-

Category X

Concept 

D
Concept 

E

Sub-

Category Y

Category 

Alpha

Sub-category is an optional 

level, may or may not emerge

Darker shade and larger size 

shows increasing density

Raw data for analysis,  

data for analysis, raw 

data for analysis…

Raw data for analysis,  

data for analysis, raw 

data for analysis…

Raw data for analysis,  

data for analysis, raw 

data for analysis…

Raw data for analysis,  

data for analysis, raw 

data for analysis…

Raw data for analys is, 

data for analysis,  raw 

data for analysis…

Raw data for analysis,  

data for analysis, raw 

data for analysis…

.....

C4 C6 ... C21 C7 C9 ... C(N)

Raw data for analysis,  

data for analysis,  raw 

data for analysis…

Raw data for analysis,  

data for analysis,  raw 

data for analysis…

Raw data for analysis,  

data for analysis,  raw 

data for analysis…

Raw data for analys is, 

data for analysis,  raw 

data for analysis…

Raw data for analysis, 

data for analysis,  raw 

data for analysis…

Raw data for analysis,  

data for analysis,  raw 

data for analysis…

.....
Raw data for analysis, 

data for analysis,  raw 

data for analysis…

Raw data for analysis,  

data for analysis,  raw 

data for analys is…

Raw data for analysis, 

data for analysis,  raw 

data for analysis…

Raw data for analysis, 

data for analysis,  raw 

data for analys is…

Raw data for analysis, 

data for analysis,  raw 

data for analysis…

Raw data for analysis, 

data for analysis,  raw 

data for analysis…

.....
Raw data for analysis,  

data for analysis, raw 

data for analysis…

Raw data for analysis, 

data for analysis,  raw 

data for analysis…

Raw data for analysis,  

data for analysis,  raw 

data for analysis…

Raw data for analys is, 

data for analysis,  raw 

data for analysis…

Raw data for analysis, 

data for analysis,  raw 

data for analysis…

Raw data for analysis,  

data for analysis, raw 

data for analysis…
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Reflections
• Consider including human experience in your research

• Embrace the socio-technical nature of your research

• Invest in learning research methods and techniques – pays off in quality 
outputs and in the long run

• Learn how to collect and analyse qualitative data

• Treat research method section as a first-class citizen in your manuscripts

• Tell compelling stories of human experience that complete your research 
and improve societal impact

• Reflect on your research practice to grow as a researcher



Resources
Book: Hoda, R. (2024), Qualitative Research with Socio -Technical Grounded Theory, 
Springer. https://doi.org/10.1007/978-3-031-60533-8

TSE paper: Hoda, R. (2022), Socio-Technical Grounded Theory for Software 
Engineering, IEEE Transactions on Software Engineering.

On my website www.rashina.com/stgt

• Slides and Videos: ICSE technical briefings – ICSE 2021, ICSE 2023, ICSE 
2024, ICSE 2025 (tentatively 30th April ), HRI 2025

• Links and Selected Examples

Scholarly Communication Podcast on ”The World is Changing…Our Research Must 
Change too” https://newbooksnetwork.com/the-world-is-changing-our-
research-must-change-too 

http://www.rashina.com/stgt
https://newbooksnetwork.com/the-world-is-changing-our-research-must-change-too
https://newbooksnetwork.com/the-world-is-changing-our-research-must-change-too


Prof Rashina Hoda
www.rashina.com/stgt

Thank You!

Springer Discount Code: use HODA25 on https:// link.springer.com

to get 20% off. Valid 1st March - 1st June 2025
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