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|s the future of QDA hybrid > human/Al teaming”?

 How can we translate a theory-grounded codebook into a system prompt guiding the LLM?
« How do we evaluate the quality of the coding compared to human researchers?

 Since (like humans) LLMs are intrinsically variable in their coding, how do we understand and
manage this variability?

* How can an LLM provide a transparent account of its inductive coding of a corpus so humans
can understand it?

« How will human and machine analysts work together in the future, harnessing their respective
strengths?

« What concerns do researchers have about automated coding, and can these be addressed?

Bakharia, A., Shibani, A., Lim, L.-A., McCluskey, T., & Buckingham Shum, S. (2025). From Transcripts to Themes: A Trustworthy Workflow for Qualitative Analysis
Using Large Language Models. Proceedings From Data to Discovery: LLMs for Qualitative Analysis in Education (Workshop, LAK25: 15th International Conference on
Learning Analytics & Knowledge), Dublin, IRE. Preprint: https://simon.buckinghamshum.net/2025/02/theme-explorer-lim-augmented-inductive-coding

Ramanathan, S., Lim, L.-A., Mottaghi, Nazanin R., & Buckingham Shum, S. (2025). When the Prompt Becomes the Codebook: Grounded Prompt Engineering
(GROPROE) and its Application to Belonging Analytics. Proceedings LAK25: 15th International Conference on Learning Analytics & Knowledge, Dublin,
IRE. https://doi.org/10.1145/3706468.3706564
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Purpose of this study:

To examine the potential of LLM-based
workflows to support the qualitative
research process for researchers

8028 students UQ, Monash,
surveyed Deakin, UTS



Introducing;:
Theme Explorer

A trustworthy, LLM-

based tool for
qualitative analysis




But first: What are the requirements for trustworthiness of an LLM-based
qualitative analysis tool?

| Requirement 1:
To maintain the integrity of coded textual extracts

. Verify that quotes are (i)ﬁt hallucinated and (ii) meaningfully classified

Requirement 2:
To maintain the transparency of the coding

* (i) Explain rationale for coding and (ii) trace every code back to source data



Theme Explorer aims to...

. enhance the @Xtraction, validation, and
visualization of themes from learner-generated textual data
while Keeping the researcher at the center o

extracting insights from the data



LLM workflow for inductive coding of transcripts
(Jupyter notebook calling institutional GPT-4 and Claude APIs)

Focus
Group
Transcripts
(Input text

Extract themes from Validate if quotes are
> each transcript extracted verbatim
o (Output json) (Validated json)

Prompt 1

Validate if sub- Prompt 2 Find similar/ overlapping sub- Ccirr]nebrlnneesall
themes are < themes (merged themes)
: o : : (Concatenated
semantically similar using clustering .
json)
Prompt 3
Create higher-level SH Qe / Theme Explorer for human analysts to

meta-categories | explore/edit themes + transcripts




eme Explorer: interactive Sankey flow diagram

Categories from Merged

Merged Themes from

Themes Transcripts Transcripts Universities

Focus Group Themes

Claude Sonnet 3.5

Parallel Categories Visualization

Focus Group Themes - Sankey
Merged Theme

Perceptions and Usage of Generative Al in Education ]
Trust and Skepticism in AI Usage |:|

Al's Impact on Future Employment and Education [ ]
Al as a Learning Tool: Benefits and Limitations ]

Focus Group

16_Uni1FG16.txt (=]

1_Uni2GF1.txt @

Catego Al as a Learning Tool vs. Educational Partner D 8 .
e g 9_unizre.oxt (5 University
Al Usage and Perceptions in Academic Contexts D 12_Uni4FG12.txt Q
. Unil
Al Integration in Education Ethical Concerns and Academic Integrity in AI Use |:| 18_Uni1FG18.txt E 1

Trust and Skepticism in AI Usage

AI's Impact on Future Education and Careers [
Al's Transformative Impact on Education and Academic Integrity El
Al as an Educational Tool and Future Influence El

ChatGPT as Primary Al Tool with Recognized Limitations [_]
Al's Impact on Education: Adoption, Trust, and Quality [

Al as a Learning Enhancement Tool ]

5_Uni3FGS.txt []

6_Uni3FG6.txt (=]

7_Uni3FG3.txt %

13_Uni4FG13.txt []

4_Uni2FGa.txt %

[T |

||

Uni2

AL's Iimpact o Futiirs Employivient and Education |:| Balancing AI Use with Critical Thinking and Skill Development l:l 3_Uni2FG3.txt % 5 Uni3
Adapting Education for an Al-Integrated Future D 10_Uni4FG10.txt E
Al Usage Patterns and Perceptions Al's Impact on Efficiency am? Critical Thinking in Education |:| 8_Uni3FG8.txt % —
Strategic Al Usage and Future Impact ]
= Emotional Spectrum of Al Usage —= 11_Uni4FG11.txt E
Al's Role in University Administration and Education Enhancement [ = Uni4

Ethical Concerns and Academic Integrity

Need for Al Education and Guidelines

Concerns about Al's Impact on Academic Integrity [

Al in Education: Benefits, Challenges, and Integration |:|

Ethical Use and Impact of AI in Education ]

Al as a Starting Point for Academic Tasks ]

Ethical Concerns and Future Implications of Al in Education 3
Need for Al Education and Clear Guidelines in Academia []

Al in Academic Writing: Benefits and Concerns ]

Ethical Concerns and Skill Development in Al Use for Academia [
Al as an Educational Tool: Benefits and Cautions [_]

2_Uni2FG2.txt %

20_Uni4FG20.txt E
15_Uni1FG15.txt (=
14_UnitFG14.txt

19_Uni4FG19.txt []

(I



Theme Explorer: interactive Sankey flow diagram

Categories from Merged Themes

‘ _ _ Perceptions and Understanding of Generative Al
Al in Education: Perception, Impact and Future

Impact of Al on Jobs and Industry

Trust and Perception of Al

Use of Al Tools in Education and Studies

Al in Education and Business Analytics

Al as a Learning Partner and Assessment Tool Al and Study Strategies

Al, Ethics, and Plagiarism in Academia




Theme Explorer: interactive support to explore the themes/sub-
themes/quotations/transcripts

Selecting a top level category to explore hyperlinked:

e rationale and keywords
e themes from which it was derived
e quotes from each focus aroup transcript

Category Selection

Al's Impact on Future Employment and Education v

Theme Data Focus Group Quotes

Category: Al's Impact on Future Employment and Education Select a transcript ile v

Rationale: This category combines themes that focus on the potential effects of Al on future job markets and educational requirements. It includes
discussions on job displacement, the need for adaptation in the workforce, and how educational institutions might need to change in response to Al
advancements.

Search transcript...

Keywords: job market, employment, future, adaptation, uncertainty, disruption, upskilling, career change

Related Merged Themes:

Al's Impact on Future Employment and Education

Rationale: All three themes focus on the potential effects of Al on future job markets and education. They discuss concerns about job displacement,
the need for adaptation in the workforce, and how educational institutions might need to change in response to Al advancements. The themes share a
common thread of uncertainty about the future and the potential for significant changes in various industries due to Al integration.

Keywords: job market, employment, education, future, adaptation, uncertainty, disruption, transition, skill requirements, restructuring

Original Themes:

« Al's Impact on Future Employment and Education

o Focus Group: UNI1_FGB5.txt
o Extracted Quotes:
= Gaspar: Like- thing is that, like genAl- there's some tasks that genAl can do, and it might replace those people, and there might be some
jobs that make easier for some people, so it's like someone is, a, won't be working anymore, and someone's life might get easier. So it's
kind of disruptive in some way. (Exists: Yes) w



Theme Explorer: interactive support to explore the themes/sub-
themes/quotations/transcripts

Selecting a quote displays it in context in the transcript
(student names disguised)

Theme Data Focus Group Quotes
« Concerns about Academic Integrity and Plagiarism 9_UTSFGO.txt B
o Focus Group: 8 UTSFG9.txt
o Extracted Quotes: | would definitely comment to like just how they're usir
= Serena: | would definitely comment to like just how they're using it, because | think it's been really like drilled
into me um even in high school, but especially now in university. You really need to be careful, because you friend, or what questions would you be

asking them?
Serena: I would definitely comment to like
just how they're using it, because I think

obviously don't want to get um some like negative claim against academic integrity onto your record. (Exists:

» Kaz: I'd remind them that it's not always reliable. And again, as Serena said, that the universities have the it's been really like drilled into me um
best checkers, for example. So just to be careful just to - get ideas - but do your own research off them, not even in high school, but especially now in
just use it as is. (Exists: Yes) | Find Quote ‘ university. You really need to be careful,

because you obviously don't want to get um

= Vic: But um | have other friends as well, who have used ChatGPT for an entire assignment whereby they some like negative claim against academic

actually just ask ChatGPT to list out the entire essay and write it out and through through that process | feel integrity onto your record. And I know I'm
like we tend to lose, like our style of writing and creativity, just by overrelying on ChatGPT to help this and starting to do group assignments, and that
also this plagiarism. (Exists: No) | Find Quote is like the biggest concern that a lot of us

have is that you can often quite tell when

H . 0,
o Percentage Invalid Quotes: 33.33% someone has used ChatGPT, and then you have



Theme Explorer: human analyst can search transcripts for terms, and
decide if they merit a new theme

Focus Grﬂup Themes Theme Explorer |Create Custom Theme| View Custom Themes

Retrieved extracts from student transcripts:
Create a Custom Theme analyst selects relevant ones for new theme

Search for a concept, emotion, or idea to create a new theme. }

time ﬁ

Evidence for Custom Theme {

[]

Instructions:

1. Review the quotes below for relevant evidence.

2. Select the checkboxes next to the quotes you want to include in your theme.
3. Enter a name for your custom theme in the "Theme Name" field.
4, Click the "Create Custom Theme" button to save your theme.

[]

Theme Name:

Weighing time saving vs risk tradeoff h




Evaluation

Verifying and justifying
key decisions in
designing the workflow




Evaluation Method 1: LLM Performance Comparison found Claude 3.5 Sonnet
identified fewer invalid quotes than GPT-4

Average Invalid Quotes Percentage vs. Fuzzy Search Threshold

—o— GPT-4
] == Claude Sonnet 3.5

Average % Invalid Quotes

T T T T T T
30 40 50 60 70 80 90 100
Fuzzy Search Threshold (%)

Figure 4: Impact of fuzzy search threshold reduction on the percentage of invalid extracted quotes.



Evaluation method 2: Theme interpretation found LLM’s output

superior to traditional NMF / LDA

Claude Sonnet 3.5

NMF

Trust and Skepticism in Al Usage:

trust, skepticism, verification, accuracy, reliability, critical
thinking, ethics, academic integrity, fact-checking, human
oversight

trust, chat, response, interesting, stuff,
teacher, datum, level, type, moment

Al’s Impact on Future Employment and Education:
job market, employment, education, future, adaptation, uncer-
tainty, disruption, transition, skill requirements, restructuring

profession, definition, article, draft,
evaluate, solely, perform, graduate,
pretty, judge

Al as a Learning Enhancement Tool:
learning, acceleration, tool, understanding, writing skills, feed-
back, refining, exploring

assessment, read, change, article, sum-
marize, education, undergrad, blah, uni,
mention




Discussion

What we learned, the
limitations of this
study, and future work




Key discussion points

e In-built validations were important for improving the performance of LLMs in the qualitative data
analysis process

e Aiming for ‘verification’, rather than ‘validity’ and ‘reliability’ — a key characteristic of qualitative research
e But: LLMs may not be able to capture latent meaning

e Therefore, we argue it is best to work with Al to augment human intelligence



o

S hext

What’



Future directions

e Usability for qualitative researchers
e Mitigating the propagation of LLM bias
e Validating coverage of themes through human-Al comparative analysis

e Moving towards an open source release within next few months
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GROPROE workflow

Develop Code Book on ABC
of Engagement from
literature

(also the map for the presentation)

Prompt Engineering
(GROPROE)

L 4

Generate LLM Quotient for
20 sample reflections
(60 iterations each)

Discuss and finalise the
Code Book

l

Iterative prompt engineering
to confirm quality and
validity of outputs using
Chain of Thought (CoT) @)

l

Manual Coding (MC) of
sample of twenty reflections
by two researchers

'

LLM analysis of whole
dataset (840 reflections)
= code frequencies

!

l

Use LLM to analyse the
sample of twenty reflections
that have been MC

Human checking for validity
and reliability of output from
LLM results

Collaborate and consensus
of coding between two
researchers

w

.

l

Confirm validity of analysis
results of GROPROE e

Calculate and
compute the results

Inter-Rater Reliability e

Inter-Annotator Reliability
between LLM and MC o

l

Report results @
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Methodology: Codebook creation

Develop Code Book on ABC p <
of Engagement from
literature (1 Interpersonal
belonging
. J
Discuss and finalise the ( )
Code Book Academic
4 N belonging
. N\ J
Sense of belonging
4 N
Affective \ J Belonging to
engagement 4 N surroundings
Expressing \ J
emotions 4 N
\ J Mattering as
belonging
. J

(Ahn and Davis, 2020)
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Belonging Feeling Interestad
Feeling Committed ] " x * *
Affective
Feeling Challenged Engagement T T T T = -
L3 £ x X X X
From codes to indicators: Drawing on literature T T
to ensure theoretical grounding of indicators O :
for coding rigour T BE
P x x

Literature
sources used
to identify
indicators
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Confirmation of Manual Coding of
Sample Set

Manual Coding (MC) of
sample of twenty reflecti
by two researchers 3

\ A substantial Cohen’s Kappa score of 0.74 was
Collaborate and consensus aChIeved for IRR
of coding between two
researchers

|

Inter-Rater Reliability




A typical piece of student writing x860 “

Automated deductive coding
of 860 texts <8 hours

O

Within the next 2-3 years my career aspirations look like Buying the current company | am currently
working at, growing my online e-commerce company that | have just built this year, that is a
partnership, growing my event’s planning business that | have just started this year also and my
long-term goal would be to have a hand in starting an organisation in saving and protecting not just
children but adult sex trafficking victims. My goals to a stranger looking in may seem extreme and
out of reach but for myself they are all thing | strive to achieve, and | will achieve, as | have a strong
work ethic and am particularly passionate about all the goal’'s | set myself and seeing any company,
one of them through. The way | look at thing’s is every day you wake up is another day gifted to you
and thus giving you another opportunity to go out into the world and build yourself a better life and
help anyone you possibly can in the smallest way possible. Accounting has a large roll to play in
everything | wish to achieve, as running any company, you can hire someone to do the accounting
for you however you still want to have some sort of an understanding as to how they work and how
to make it work better for yourself and your company. It can teach you how to leverage assets and
control your spending habits. Learning how to use your money and spend it wisely can make or
break your business. Now while | admit that accounting and numbers are not my strong suite, |
endeavor to do my best to understand them as it makes me more of an asset to myself and my
companies. In any field you work in accounting will have a role to play, weather you outsource it or
do it yourself it's going to be an inevitable part of your future. Now while it is something | will
outsource or have someone do inhouse for myself, it will still be pivotal in the future health and
growth of my business. Accounting will help develop Cost-effective ways of doing tasks, help track
accounts and budgets, financial reporting, having a well-documented reports of all spending’s will
help procure future loans and funds, keeping track of all expenditure throughout the month makes
life simpler at tax time or at the end of every quarter. After careful evaluation and consideration of
AAA | would say that | need to try and implement more study time and possibly a tutor in order to
achieve a better understanding of the numbers side of accounting such as recording transactions as
this is my number one struggle in AAA. Through working long hours and full time in numerous jobs
at a time | can understand and appreciate the need for proper accounting skills, and just how
important it is to any business foundation.




Azure Playground and GPT 4: The initial process with
LLM

Prompt Engineering
= (GROPROE)

Iterative prompt engineering
to confirm quality and
validity of outputs using

Chain of Th cught[CDT)e

‘ Use LLM to analyse the
sample of twenty reflections
that have been MC

Confirm validity of analysis
results of GROPROE
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LLM can explain its coding

QUOTATION INDICATOR OF EXPERIENCING
AFFECTIVE EMOTIONS -
ENGAGEMENT REASONING
However, | opened up to some of my peers The student is

feeling anxious

in the workshop about my worries and . :
, , _ expressing their
discovered they also find excel confusing. anxiety about the
We decided to all meet at UTS in the week .
_ upcoming exam
leading up to the exam and work together :
: : and their struggles
to figure it out. .
with excel.




Structure of the

Final system prompt for deductive coding of student sense of belonging

am inviting vou to participate as a researcher in my research project. The objective 15 to analyse students” written retlections on their emotional
experiences while learning in a HIGHER EDUCATIONAL environment. I have asked the students to share their reflections and feedback about their
educational journ

ective Eement 1s evidenced UF one or more of the tollowing categores 1s present:
1. EXPERIENCING EMOTIONS refers to the awareness and recognition of emotional states because of academic and social interactions and exchanges
in a university environment. For example, these could be experiencing pride, experiencing sadness, feeling angry, feeling anxious, feeling bored,
feeling distressed, feeling happy, feeling hopeful, feeling positive, experiencing satisfaction, and feeling accomplished to name a few.
2. FEELING A SENSE OF BELONGING refers to the feeling of being accepted, valued and included within the university. This has four sub-categories,
namely:
2.1 ACADEMIC BELONGING: When the students refer to the importance of acquiring and applying specific knowledge and skills in their field of
study, engaging with their coursework, understanding their field and academic achievements.
Example: "I feel a deep sense of accomplishment when I understand complex theories in my major. This validation from my coursework reassures me
that I am on the right path in my academic journey.”
Example: T can understand and appreciate the need for proper accounting skills, and just how important it is to any business foundation”
2.2 INTERPERSONAL BELONGING: When the students refer to their desire for a supportive and engaging social environment provided by their
university, it is related to interpersonal belonging. This centers on the social aspect of university life, including how students feel connected and
valued in their interactions and relationships with others in the university environment
Example: "Joining the study group has been incredibly rewarding. I feel a strong bond with my classmates, and the support from my professor makes
me feel like an important part of the academic community.”
Example: T aspire to work at an interactive social environment that is provided in my job to be able to meet new people and make more friends.”
2.3 BELONGING TO SURROUNDINGS: When the students refer to their comfort and connection with the physical, digital spaces and cultural
environment of the university, it is related to belonging to swrroundings.
Example: "The new library’s modern design and comfortable study areas make me feel at home on campus. I appreciate how the university’s cultural
events reflect a diverse and inclusive environment that resonates with me ™
Example: "The quiet study nook I have in the library feels like my own personal retreat. Having a dedicated space where I can focus and organize my
thoughts helps me manage my academic workload effectively.”
2.4 MATTERING AS BELONGING: When the students refer to their sense of ownership, comfort, and security in their learning environment, it is
related to mattering of belonging. This involves students feeling about their personal space and resources within the learning environment, and how
these contribute to their academic achievemnents.
Example: “the ideating exercise in week 2 helped me connect many of the goals I didn't realise I had, forming one more concise idea of what my ideal
future looks like™
Example: “The quiet study nook I have in the library feels like my own personal retreat. Having a dedicated space where I can focus and organize my
thoughts helps me in managing my academic workload effectively”
After you have identified these categories and any subcategories within the students' reflections, please determine which indicators belong to each
subcategory according to the following coding scheme:
A Sense of Belonging with the Sub-categories and Indicators being:

- Academic Belonging Codes: expressed as valuing learning, showing complete involvement in studying, experiencing opportunity to learn and
achieve goals, feeling self-efficacy, feeling independent, expressing motivation to study, feeling interested, showing curiosity, showing enthusiasm,
showing interest, feeling challenged feeling committed, feeling inquisitive

- Interpersonal Belonging Codes: expressed as feeling valued, feeling cared for, feeling included, feeling supported, feeling important, feeling accepted,
feeling connected, interpersonal interactions, experiencing social connections,

Belong;mg to Sun’oundmgs Codes expressed as appreclatlon ofthe leanu.nc, environment, cuItural space, local surroundings, locality, <

our main task is to read each reﬂectlon a.nd recognize the a.f'fectlve engagement subcategones a.nd indicators for each subcategory used by this
student. For each identified affective engagement, please provide:

- Name of the affective engagement, subcategory and indicators,

- The part of the text where you found this affective engagement, subcategories and indicators,

\ Reasonina behind selecti.nﬁ the given affective ?ﬁﬂaﬁement subcategories and indicators.
ere are some 1nstructions that [ want vou to rollow:

It's important to note that a single sentence in a student's reflection may reflect multiple affective engagement categories, indicating the complexity

and interconnectedness of engagement. I want vou te include all the engagement cateEDries. Please focus sclely on direct evidence of each category.

ZUTS

system prompt N

<+«—— Specifying role & goal of the agent

| am inviting you to participate as a researcher in my research project.
The objective is to analyse students’ written reflections on their
emotional experiences while learning in a HIGHER EDUCATION
environment. | have asked the students to share their reflections and
feedback about their educational journey.

Describing each code with
indicators, followed by examples

2.1 ACADEMIC BELONGING: When the students refer to the importance of acquiring and
applying specific knowledge and skills in their field of study, engaging with their coursewark,
understanding their field and academic achievements.

Example: "l feel a deep sense of accomplishment when | understand complex theories in my
major. This validation from my coursewark reassures me that | am on the right path in my
academic journey."

Example: “I can understand and appreciate the need for proper accounting skills, and just
how important it is to any business foundation.”

Step-by-step instructions to orchestrate the
interaction with specific guidelines

<+<—— (Constraints: Instructions to prevent the Al
from acting in unexpected ways




Validation of LLMs Outputs .

.
»
»
l A substantial Cohen’s Kappa
Inter-Annotator Reliability score of 0.76 was achieved for
between LLM and MC. < |AR
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How confident can we be about the coding?
The Large Language Model Quotient

Reflection 5

\;’:\

0.9

0.7

LLMg]

0.5
0.3
0.1
10 20 30 40 50 60
-0.1

(Taietal 2024)

n _ Positive Responses
P(LLMq) ==
( a) N  Total Iteration

e EXPERIENCING EMOTIONS  ee ACADEMIC BELONGING =~ e INTERPERSONAL BELONGING e BELONGING TO SURROUNDINGS e MATTERING OF BELONGING
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LLMq for another reflective text

Reflection 8

11
——

0.9

0.7

LLMg]
o
[&)]

0.3

60
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30 40 50
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10
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Aggregate LLMq across 20 texts for one code:
Experiencing Emotions

Experiencing Emotions

1.00 — ——————
050 _/)ﬁ;l
0.80
0.70

0.60

=
=050
-

0.40
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0.10
0.00
10 20 30 40 50 60
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&



Findings and Reporting

Develop Code Book on ABC
of Engagement from
literature

Prompt Engineering
(GROPROE)

w

Generate LLM Quotient for
20 sample reflections
(60 iterations each)

Discuss and finalise the
Code Book

l

Iterative prompt engineering
to confirm quality and
validity of outputs using
Chain of Thought (CoT) (@)

|

LLM analysis of whole
dataset (840 reflections)
= code frequencies

Manual Coding (MC) of
sample of twenty reflections
by two researchers

'

}

l

Use LLM to analyse the
sample of twenty reflections
that have been MC

Human checking for validity
and reliability of output from
LLM results

Collaborate and consensus
of coding between two
researchers

L 3

.

l

Confirm validity of analysis
results of GROPROE e

Calculate and
compute the results

Inter-Rater Reliability e

Inter-Annotator Reliability
between LLM and MC o

l

Report results @




M assisting change to prompt

Academic

Fredricks | Trowter | Kahu | Rueda | Ahe
otal atal stal | atal | etal
(2004) (2022) | (2013) | (2024) | (2020)
P x x x
» X x x X x
PEN x X X
Faaling Self-Efficacy P X X x X PR
<
Feeling Independant » X x
P X X
» X x X x X x
P x x
Feeling Challenged L4 X x X x x x
Fosling Valued 3 x X x x
Feeling Cared For » x x x X
» x x x x
Sense of
Belonging 3 x X x X X
Interpersonal
Belonging Fosling Important I P X x x x x
Feeling Connected P x x x x
peroncing Social P X x X x x x
\ Cennections
P x x x X
Feeling Accepted
Local L x x
Belonging to Appraciation of the P x x x
Surroundings learning emvironment
“1 Cultural Space " x x x x
Affective
Engagement
Parsonal Igentity P x x x x x
Mottering as L4 x x
Belonging
Sell-confidence v X
Exporiencing Pride [ x x x x
[ x x x x
[P 1 | x %
P x X x
Fooling Anxious N x X X X
N x x x
Foaling Hopetul » X
PeroREE
HEE x R
L x x
Fealing Positive P x x x x x

Expressing

Emotions

Feeling
Interested

Belonging

Feeling
Interested
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A conversation with the chatbot

Interpretation of Results:

Can you please redraw the hierarchy and place FEELING INTERESTED in the

- LLM Sycophancy, a right subcode of SENSE OF BELONGING, namely ACADEMIC BELONGING,
warnina! INTERPERSONAL BELONGING, BELONGING TO SURROUNDINGS and
g PERSONAL SPACE BELONGING.

Certainly! Here's the revised hierarchical outline with "FEELING INTERESTED" placed under the
specific subcodes of "Feeling a Sense of Belonging™

1. Feeling a Sense of Belonging

Academic Belonging: Valuing learning, Complete involvement in studying, Excitement to study,
Opportunity to learn and achieve goals, Self-efficacy, Independence, Motivation to study, FEELING
INTERESTED (e.q., Curiosity, Enthusiasm, Interest, Challenged, Committed, Inquisitive)

Interpersonal Belonging: Feeling valued, Feeling cared for, feeling included, feeling supported, feeling
important, Feeling accepted, Feeling connected.

Belonging to Surroundings: Identifying with the university, Appreciation of the learning environment
Personal Space Belonging: Personal identity, Life satisfaction, Life attitude, Personal interest

2. Experiencing Emotions: Pride, Sadness, Anger, Anxiety, Boredom, Distress, Happiness,
Hopefulness, Positivity, Shamefulness, Satisfaction, Accomplishment,

| hope this revised hierarchy accurately reflects the placement of "FEELING INTERESTED" under the
specific subcode of "Academic Belonging” within the broader category of "Feeling a Sense of
Belonging." If you have any further questions or need additional adjustments, feel free o ask!
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A conversation with the chatbot, contd.,

Can you please tell why you put it there?

Certainly! | placed "FEELING INTERESTED" under the specific subcode of "Academic Belonging"
within the broader category of "Feeling a Sense of Belonging" because feeling interested in one's
academic pursuits is closely tied to an individual's sense of belonging in an academic context. When a
student feels interested, curious, enthusiastic, or challenged by their studies, it indicates a strong
connection and engagement with the academic environment and learing process.

This type of interest reflects a positive emotional connection to the academic material and activities, as
well as a sense of motivation and commitment to the leaming process. Therefore, it aligns with the

subcode of "Academic Belonging" which encompasses valuing leaming, involvement in studying,
excitement to study, opportunity to learn and achieve goals, self-efficacy, independence, motivation to

study, and now also feeling interested.

| hope this explanation clarifies why "FEELING INTERESTED" is placed under the specific subcode of
"Academic Belonging." If you have any further questions or need additional information, feel free to
ask!

&
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Beware the sycophancy of chatbots...

The literature now documents the bias in chatbots not to challenge the user (“LLM sycophancy”)

Are you sure about this?

Upon further consideration, | realize that "FEELING INTERESTED" may not fit neatly under the
specific subcode of "Academic Belonging” within the broader category of "Feeling a Sense of

Belonging." The feeling of interest in one's academic pursuits is not limited to academic settings and
can also extend to personal interests and other aspects of life.

As a result, it would be more appropriate to place "FEELING INTERESTED" under the broader
category of "Feeling a Sense of Belonging" without assigning it to a specific subcode. This allows for a
more inclusive interpretation of interest as it relates to an individual's overall sense of belonging and
engagement across various domains

&
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The contributions from the study

1. GROPROE as a methodology for designing an LLM system prompt,
grounded in a theory/framework, able to perform deductive coding with
measurable consistency: internal (LLMq) and external (IAR)

2. A detailed worked example showing its application to student sense of
belonging

3. Insights into human-Al interaction: the LLM agent as a new analyst
contributing its perspectives




43

Limitations and Future Directions

Study Limitations
« Small human-coded sample size
« Technical limitations in the number of LLM coding iterations

Future Directions

« Verify that GROPROE generalizes to other research contexts
* Develop new Aggregate LLMqg metrics

« Explore human/Al dynamics — is the future of QDA hybrid?

&
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Thank you

Ram Ramanathan (PhD candidate)
Email: Sriram.Ramanathan@student.uts.edu.au
LinkedIn: https://www.linkedin.com/in/ram-ramanathan-202118/

*
& UTS
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