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Abstract: This study aims to comparatively evaluate the performance of currently popular
Artificial Intelligence (AI) models in supporting qualitative data analysis, specifically
focusing on the coding and hypothesis validation of interview transcripts. We investigate how
models from OpenAl, Google Gemini, and Anthropic perform in these tasks compared to
traditional manual analysis and established CAQDAS tools. Utilizing transcripts from three
exploratory interviews, the methodology involved applying each Al model and selected
CAQDAS tools to generate codes and quantify references based on predefined research
objectives and a set of established codes. Key findings reveal significant variability in the
ability of different AI models to accurately identify and quantify relevant data segments, with
some models demonstrating greater efficiency and the capacity to suggest novel, relevant
categories not initially identified through manual analysis (e.g., external influences, roles,
and responsibilities). Conversely, instances of inaccuracies, such as hallucinated quotes,
were observed in other models. The study highlights that while Al offers substantial potential
for increasing the efficiency and objectivity of qualitative analysis, its effectiveness is highly
dependent on the specific model used and necessitates critical human oversight and
validation. The implications underscore the importance of a hybrid human-Al approach in
qualitative research, emphasizing careful model selection, robust data management
protocols, and continuous attention to ethical considerations, particularly regarding data
privacy and algorithmic bias.
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1 Introduction

Al tools are having a significant impact on academic writing, research, and
teaching. This creates new opportunities, such as increasing efficiency, but also
raises serious ethical and quality challenges, such as scientific integrity, plagiarism,
and professional responsibility [1]. For this reason, it is necessary to develop as
many studies as possible that can contribute to supporting academic use and
maintaining quality.
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Based on our experiences to date, we hypothesize that Al tools can effectively
support the evaluation of qualitative research. However, to ensure objectivity and
minimize hallucinations, it is recommended to use the support of multiple models.

Qualitative research typically aims to gain a deeper understanding of human
behaviour, thinking, and experience. Typical methods include interviews, focus
groups, document analysis, and observations. They are characterised by the fact that
they are usually based on a small sample and focus on subjective, individual
experiences, whereby the context can be taken into account. One of their advantages
is that they are flexible and allow complex phenomena to be examined in-depth
while taking the context into account. Generalisability and subjective interpretation
depending on the researcher's interpretation are the main concerns in applying this
method. Qualitative data is information that cannot be quantified directly or has not
yet been quantified. These data are usually textual, descriptive in nature, and can be
collected using a variety of research methods [2]. The primary aim of qualitative
research is to collect non-quantifiable information that can be used not only in
scientific research but also in decision making at various levels [3]. In research, we
are primarily interested in people's experiences, feelings, and subjective opinions.
In general, statistical generalisation is not the aim, so we typically work with small
sample sizes. The main questions in qualitative research are why, how, and what.
Qualitative synthesis is a methodological approach that combines the results of
several qualitative studies to generate new knowledge, theories, and applications.
This approach can provide more comprehensive explanations and greater
generalisability than individual studies [4] [5]. Qualitative data analysis, therefore,
involves the interpretation of non-numerical data. Qualitative research traditionally
relies on methods such as interviews, focus groups, and participant observation
(shadowing) to gain insights into human experiences and social phenomena.
Typically, they can collect rich and detailed data that quantitative methods might
overlook [6], and synthesis aims to provide context-specific insights [5]. Among
the types of qualitative synthesis, we distinguish between clustering models, which
focus on summarizing the results of studies, and explanatory models, which seek to
generate new theories or insights by interpreting the data [5].

Common methods, along the lines of Bearman and Dawson [6], include thematic
analysis (identifying and analysing patterns or themes in qualitative data), meta-
ethnography (translating concepts across studies to develop new interpretations),
and realist synthesis (examining how and why complex interventions work in
particular contexts). Also, worth mentioning is qualitative meta-synthesis (QMS),
where the results of qualitative studies are integrated to create higher-level
abstractions [7] [8].

It is also important to mention the challenges and considerations that arise in the
course of the work:

e  Methodological ambiguity: there are many different methods, no single
standard approach [5] [9].

— 224



Acta Polytechnica Hungarica Vol. 22, No. 7, 2025

e  Quality vs. quantity: the quality of the studies included is key [10].
e Context-dependence: qualitative results are often context-specific [11]

e Philosophical and methodological tensions: integrating qualitative
synthesis into systematic reviews [12].

e Resource factor: time, money, and staff constraints (the individual skills
and experience of the researcher) can influence the methods that can be
implemented [13].

The various generative Al solutions have had a far-reaching impact on technical
and social developments around the world, and their potential uses and implications
are still subject to exploration, debate, and criticism. Most importantly, there is a
serious lack of reliable criteria in the academic research community for researching
the use of AI [14].

Currently, several significant limitations of current generative Al, include its
tendency to produce inaccurate information or 'hallucinations,’ its potential to
operate with outdated knowledge, and the inherent biases it can inherit from its
training data [15] [16] [17]. The lack of transparency in how these complex models
arrive at decisions and the considerable data security risks associated with handling
large volumes of sensitive information are also major concerns. Generative Al
solutions indicate many ethical issues, such as the perpetuation of bias leading to
unfair outcomes, the creation and spread of misinformation through realistic fake
content, and the potential for privacy violations due to extensive data usage, are at
the forefront [15] [16] [18].

Integrating MI into qualitative research can be approached from several angles.
The integration of Al into every day work is redrawing the future labour market,
which will put human-machine collaboration on a new footing [19]. One approach
is to approach the issue from the perspective of optimising the human and time
requirements of data collection. In this case, Al algorithms are used to transcribe
the collected audio or audiovisual material into text, and then this textual content is
analysed using traditional methods. This has already led to significant efficiency
gains in recent years. Another approach is to outsource data collection to Al
applications, for example, by conducting interviews. And a third approach is to
analyse qualitative data using Al to identify themes, emotions, coding related to
feelings, and patterns in large data sets, allowing researchers to gain deeper and
more nuanced insights [20].
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2 Literature Review

2.1. Computer-assisted Qualitative Analysis

Computer-assisted qualitative synthesis uses software tools to facilitate the
synthesis of qualitative research findings [21]. The history of the methodology
(CAQDAS - Computer Assisted Qualitative Data Analysis Software) dates back to
the 1980s, when several software tools were developed independently to process
qualitative data. The concept of computer-assisted qualitative data analysis was
introduced to the scientific community by Nigel Fielding and Raymond Lee [22].
In 1994, the CAQDAS Networking Project was officially established and has
played an important role in the development of the field. A major breakthrough
came in the 2000s, with the emergence of ATLAS.ti, MAXQDA and NVivo, which
are still widely used today [23] [24]. These applications can now analyse not only
text but also images, audio and video data. These applications are essentially
focused on structuring data into categories, but they also support comparative
analysis of categories. The development of CAQDAS over the past decades has
significantly transformed the practice of qualitative research, allowing for more
efficient processing and analysis of larger data sets, and the creation of the REFI
standard has simplified data exchange. However, the use of software remains a
challenge for researchers and it is important to maintain the role of human
interpretation in the analysis process.

The advantages of CAQDAS in qualitative synthesis:

1. Increased rigour and repeatability CAQDAS tools provide structured
methods for data analysis. They also allow for the use of inter-coder
reliability statistics (e.g. Cohen's kappa) and ensure consistency and
reliability of coding [21] [25].

2. Efficient data management: support transcription analysis, assist text
encoding and annotation, and simplify data mapping. In addition, they
significantly simplify the handling of large amounts of qualitative data [26]
[27] [28].

3. Support for multiple analysis techniques: they allow discourse and content

analysis, suitable for grounded theory method. It can also be adapted to
different research needs [26] [27] [28].

4. Advanced collaboration: facilitates teamwork Multiple researchers can
work on the same project at the same time, making it particularly useful
for large research teams [29] [30].

There are of course challenges associated with CAQDAS.

— Learning curve: learning to use supporting software is typically time-
consuming and researchers need to adapt their analytical methods so that
they can be easily processed later. Moreover, rapid changes in tools require
continuous training [31].
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—  Software choice: Although the three major companies in the field (NVivo,
Atlas.ti, MAXQDA, or open-source products such as RQDA) are the most
prevalent, there are many options available, which differ substantially in
their architecture, cost, and use. The choice should fit the methodological
approach [31, 26, 28].

—  Methodological debates: there is a broad and ongoing discourse on the role
of technology in CAQDAS, for example, how to preserve the interpretive
nature of qualitative research and the impact of the structured nature of
CAQDAS on analysis [32].

2.2. Qualitative Analysis Supported by Artificial Intelligence
Today

The purpose of using MI in qualitative research is, therefore, multifaceted.
However, it can be argued that one of the main aims of using the technology is to
make the growing amount of data currently available and used more manageable.
Al tools can help us to do this by coping with large amounts of data by providing
efficient ways to process and analyse them in ways that would be labour and time
intensive to do manually [33]. By automating certain aspects of data processing, Al
allows us to turn our primary focus to understanding the themes and patterns.
Human-machine collaboration in qualitative analysis allows for iterative refinement
and validation of thematic analysis, ensuring that the insights generated are robust
and robust [34]. And by leveraging this so-called 'hybrid intelligence', the
objectivity of research can be better guaranteed.

Al-based tools and methods are increasingly being incorporated into research across
different disciplines, including qualitative research [14]. However, the use of Al in
qualitative research also raises several ethical and methodological challenges
[35][36]. In many areas, additional solutions are still needed, such as data archiving,
data security, or bias factors (biases) in the data and historical information used to
train models. Comprehensive solutions are needed to address problems related to
data archiving, data security, and computational capacity [37].

There are many caveats and criticisms associated with the use of Al models in
theoretical discussions and literature reviews. Main challenges include ensuring the
transparency of MI methods or, for example, the comprehensibility and reliability
of the decision making process.

Furthermore, because they are based on statistical patterns in large amounts of data,
rather than expert knowledge or critical analysis, they do not always provide
accurate or reliable information [38]. In addition, GPTs may not be able to detect
errors or inconsistencies in the text, and may even generate false information [39]
[40] [41] [42]. The proliferation of smaller, more localised language models is
suggested to address these privacy concerns. Researchers should consider these
issues carefully and ensure that the use of Al tools is used to ensure the integrity
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and reliability of research. Researchers should ensure robust digital data security
and adhere to fundamental research ethics principles [43].

Based on previous research, Al solutions can help generate new theoretical
concepts. For example, in some studies, Al has been used to generate textual data
(i.e., generating output) for qualitative research in the social and behavioural
sciences [44]. GPTs can mimic human intelligence in their responses, but can
struggle with more subtle information or concepts that require human (i.e., cognitive
and emotional) understanding. This limitation can be particularly problematic in
conceptual research, which generally seeks to generate new theoretical frameworks
or conceptual models [14]. Al as a tool for qualitative data analysis can significantly
increase the effectiveness of qualitative data analysis. Large Language Models
(LLMs) can conduct up to thousands of interviews per hour, significantly reducing
the human resource requirements of qualitative research.

Al technologies, in particular natural language processing (NLP) tools, play an
important role in supporting qualitative text analysis. These tools process and
analyse data faster than traditional methods. For example, an initial modelling
technique using LLM software can generate topic categories (codes) from
qualitative survey responses that researchers can further refine to identify general
themes, similar to those identified by human analysis. This approach not only
speeds up the analysis process, but also increases the reliability of the results.
Integrating Al into qualitative research involves another key methodology. In
addition to coding, it is possible to organise codes into categories and compare these
categories for thematic, conceptual, emotional, and theoretical analyses.

The integration of MI into qualitative research can also support the re-evaluation of
traditional methodological assumptions/hypotheses. Collins and Stockton [45]
highlight the importance of the concept of the theory of evidence, which refers to
the idea that observations are influenced by the theoretical perspectives of
researchers. This concept sends a message that qualitative researchers should be
aware of their own biases and critically engage with data, even when using Al tools.
In this way, researchers can ensure that their results are not only accurate but also
reflect the complex social realities they seek to understand.

However, it is important to recognise that the use of Al in qualitative research is
still a developing field, especially in academia. For this reason, it has many
uncertainties and challenges to address. Feuston and Brubaker [33] emphasise that
further experience and clarification work is needed on how Al can be integrated
into qualitative research in a way that foregrounds and highlights qualitative ways
of knowing the world. This will require the development of new methods and
approaches, resulting in a more effective way of analysis.

Current trends at the intersection of Al and qualitative research point to a dynamic
shift towards integrating Al as a collaborative tool rather than as the primary analyst
[33]. Researchers are using Al to complement their inductive coding processes to
uncover more accurate, efficient coding and relationships. This collaborative
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approach ensures that people have control over the results and the final
interpretation [46] [47]. Despite all this support, however, researchers still need to
know their data to ensure that their analysis is reliable. A deep knowledge of basic
research data and results is a guarantee that they can identify biases and biases that
may affect their results [48] [49] [50].

Traditionally, researchers manually transcribed the recordings, categorised the
themes, and analysed the results using qualitative methods such as grounded theory
or thematic analysis. While these methods provide rich, in-depth insights, they are
often slow, prone to human error, and difficult to scale. The 3 services mentioned
earlier already have automatic transcription capabilities for video and audio files,
but encoding is still primarily done manually. The interaction skills of large
language models allow them to conduct qualitative research interviews quickly,
efficiently, and quantitatively [51]. The use of Al for qualitative data analysis opens
up new avenues for researchers in terms of both data collection and the efficiency
and accuracy of data analysis. This has been recognised by the three development
companies specialising in qualitative analysis, which have recently integrated Al
solutions into their products. Al solutions have already had a significant impact on
the effectiveness of qualitative research by enabling a wide range of data
transcription processes, as well as providing the opportunity for sentiment analysis
and context analysis. In addition to increasing efficiency, Al tools also create
opportunities to eliminate bias.

Artificial Intelligence (AI) has the potential to have a significant impact on
qualitative research by increasing its insight, efficiency, and accuracy. By using Al
tools, we can automate time-consuming tasks such as data collection, one of the
effects of which is to make research more cost-effective, and also potentially create
the opportunity to collect larger amounts of data, regardless of language barriers.
The increase in efficiency is also reflected in the way the data collected is managed
and processed. As it is no longer necessary to convert video and audio material into
text [52] [53] In addition to efficiency, Al solutions can also support more accurate
and objective analysis. In addition to identifying patterns that human researchers
might ignore, they can also reduce the likelihood of human error by automating
repetitive tasks [53].

A common concern with qualitative research is ensuring objectivity. If research and
evaluation are conducted within an ethical framework, Al-enabled processing can
support researchers in objective data analysis and decision making. This will make
the results extracted more reliable and accurate, even for more complex research
[53] [54]. Mitigating bias is key to fair and inclusive research [52].

However, it is also important to highlight the ethical framework mentioned above
and the potential inaccuracies in the functioning of Al solutions. When designing
data collection using Al tools, it is key to navigate the process carefully and ensure
that ethical standards and rigorous methodology are adhered to [55]. By
incorporating critical aspects into the data collection plan (clear objectives, careful
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data selection, ethical considerations, quality control, and mitigating bias), we can
ensure that our Al research is ethical and thorough, producing reliable results [55]
[56].

Al offers us a lot of potential benefits, but it does matter what happens to the
information we upload, so it is important to keep in mind the data protection
guidelines and choose the right Al tool in line with them. It is also important to
manage the anonymisation that often occurs. And Al solutions can still be an
effective solution, not for us as researchers, but in support of us, always requiring
knowledge of the research data and review of the analyses and responses to ensure
that errors due to model bias are filtered out and to ensure a real, quality outcome.

3 Methodology

3.1. Market Analysis Software vs. Generative Al Services

As mentioned earlier, Atlas.ti, MAXQDA, and NVivo have integrated Al into their
products. Therefore, we have also considered these solutions to see if they are able
to deliver more than if they were just using a publicly available generative Al
solution. We had the opportunity to test two of the three products, as we could not
find any freemium period offering for NVivo, it is not part of the analysis. In the
case of Atlas.ti, its built-in generative Al solution is based on Open Al's solution.
During the analysis of uploaded documents, it offers the possibility of Al coding.
As a first step in using this feature, it is possible to define a research objective to
improve the coding. The program then generates suggestions that can be accepted
or rejected. The text is then manually marked in the "traditional" way to indicate
which text fragment you want to assign to the code. In addition, a built-in Al-based
chat service is available, as well as a sentiment analysis. Although the application
handles documents uploaded in unsupported languages (e.g. in this case,
Hungarian), it can only provide suggestions and answers in English.

In the case of MAXQDA, you have to select a text section in the uploaded text, and
the application will give you suggestions for the selected text section, which you
can accept or reject. There is also a chat function to ask questions about the
document and the possibility to generate an Al-based summary. Although the
application handles documents uploaded in unsupported languages (such as
Hungarian in this case), it can only provide suggestions and answers in a limited
language.
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3.2. Research Context and Methodology

We recently conducted a study on agile maturity. One part of this study that we used
as a basic database for the actual measurement. In this interview series, Team
Leaders, Product Owners, and Scrum Masters participated in the research. As a
starting point for the research, we hypothesized about the relationship between roles
and role maturity. For this study, the three Scrum Master interviews were used.
These interviews were 1,5 hours long, we asked more than 80% open questions.
The analysis was made between 2024 December 1-12. The interview analysis was
first conducted using the traditional manual method, followed by Atlas.ti, and
finally using Open Al Chat GPT 40, Google Gemini 2.0, Anthropic Claude Sonnet
3.5 and Haiku V3, and Llama3.1405B Instruct models, as well as manual
evaluation. In all cases, we went through the same set of questions. Since the
MAXQDA application gives suggestions from which the researcher has to choose,
this was not included in the testing reported. The sample (3 subjects) consisted of
Scrum Masters working on the development of a product. During the research, the
participants were asked to share their experiences and thoughts about the team they
support and its environment, and to limit themselves to the events of the last 6-12
months.

4 Results

We started the investigation by designing the basic code system. Coding is an
integral part of the qualitative research process [57]. In the manual solution, we used
an affinity map method to determine the codes. For Atlas.ti and MAXQDA, we
used the built-in Al capabilities and copied the starting points and questions
described above as our research objective. For the Al models, we used the following
text for the bot configuration:

"You are an experienced academic researcher specialising in the analysis of
interview transcripts. You will help to produce well-structured, objective, high-
quality research analyses and summaries. You will also organise findings,
synthesise insights, and make recommendations. While you do not have access to
confidential data, you will support the research process by increasing efficiency
and providing guidance for both transcript analysis and general research tasks."

And at the beginning of each interview, we uploaded the interview transcript and
pasted in the same text as for Atlas.ti. For the GPT solutions, the same instructions
were used for all models.

1. "Based on the stated research objectives, examine the uploaded interview
results and suggest codes for further qualitative analysis based on the
interview transcripts.”
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2. "For each code, examine all 3 interviews and list the total number of
references to each code, supported by quotes. Note that a reference may
belong to more than one code."

The results are summarised in the table below. The number of codes is shown in
brackets.

Table 1
Comparison of the coding of qualitative results with Al and the number of references to the codes

Own Chat Chat Google | Llama Sonnet | Haiku | Atlas ti
result GPT o1 | GPT 04 | Notebo | 3.1 35 \& (chat
ok LM, | 405B
. . GPT 4
Gemini | Instruct
2.0 based)
Agile
values
and goals The Agile ) Agile
. 7 . Agile . values
Agile emergenc | practices Agile . .
.o . core . in Agile
principle Agile e of Agile and values operatio evervda
s (23) &t core processes ns (31) 4 values
practices values (5) (22) (12) y work
and 8)
challenge
s (8)
Team Comm Common
Commun dynamics agile
Team o on
Teamwor . ication Teamwor 9) oals
dynamics Team goals g
k and and k and . s
. and . . . dynamic | within
communi .| informati | communi | Commun
. cooperati . . s (25) the SM
cation on (6) on cation ication acile
(22) sharing 17 and tefm ( communi
(5) cooperati :
on (14) 5) cation
Measure
Measure . ment and
team Improvin evaluatio
Performa roeress Measure Measure g n (12)
nce and prog mentand | mentand | measure
. and . . - -
metrics improve efficiency | efficienc | ment and Process
© efficiency 3) y(6) efﬁ.(:;ncy develop
(6 ment
(€89)
User-
Product User centric
roduc
delivery, feedback Stakehol User- User support
and a User ders and value
customer centred .
and user user- feedback user approach creation -
. . centred 3) focus (22) Product
satisfacti (10) .
approach (17) usability
on (12) s
® testing
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Source: own research, 2025

When identifying the codes, we have tried to put similar categories next to each
other in the table to make the results easier to read. Some models generated more
or even fewer codes than we did, in each case we looked at the associated citations
to see how they related to our codes and if they were related to the same topic, we
listed them in a common cell. As can be seen from the table, each model brought
several codes were similar to our own, such as in the case of agile values, or even
customer and user satisfaction. In some cases, we observe that the only difference
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with the code we defined is that we have grouped a topic into one category, which
the model has split into two (or more) codes, such as in the case of teamwork and
communication. In another case, for example, for scaling and alignment, the models
also named categories based on quotes similar to ours, but they just gave them all
different code names.

In terms of further results, two categories emerged that we did not define, one for
externalities and challenges, defined by ol and NotebookLLM, and one for roles and
responsibilities, published by Sonnet and Llama in addition to the two former
models. Reviewing the quotes assigned to the codes, the latter is due to the fact that
the text mentions role names and responsibilities several times, yet the former does
not contribute to the research purpose, the latter texts we have placed in the
categories of teamwork and/or scaling, so in our opinion this coding has no added
value for the processing of the research. On the other hand, I believe that the
separate categorisation of external influences and challenges is a suggestion that is
relevant to the research objective and adds to objectivity if it is presented as a
separate category.

We then carried out another study. This involved asking the Al models to use the
codes we had defined and testing their numerosity. The results are shown in the
table below. The instruction was as follows in this case:

"Using the following codes, revisit all three interviews and count how many
references can be linked to these keys: teamwork and communication, Agile
principles, performance and metrics, product delivery, customer and user
satisfaction, scaling and alignment, development and knowledge sharing. Don't
forget one reference can belong to more than one code."

Table 2
Identification and quantification of qualitative data assigned to our defined codes for different Al
models

Own Chat | Chat | Google Llama Sonnet | Haiku

result | GPT | GPT | Notebook | 3.1 35 V3
ol o4 LM, 405B
Gemini Instruct
2.0
Teamwork and
22 15 | 10(5) 13 23 23 9(7)

communication
Agile principles 23 13 8 (4) 9 17 18 10 (7)

Performance and

: 6 5 6(3) 5 12 12 503)
metrics

Product delivery,
customer and 12 9 503) 10 15 20 7(5)
user satisfaction
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Scaling and

. 12 9 4(2) 6 8 15 6(5)
alignment
Development
and knowledge 7 15 7(4) 6 13 16 7(5)
sharing

Source: own research, 2025
We then looked at which text in each category was included in which model.
a. Llama results

We started with the Llama model, which quickly showed that most of the quotes it
listed were not in the text. When we fed this back and asked it to recheck the results,
it found only 3 for the teamwork and communication code, for example, and a
similar proportion for the other categories. This could be considered a serious error.

b. Sonnet results

In the case of the Sonnet model: however, we were immediately provided with
precise quotations, which were invariably found in the original text. All of these
were immediately grouped into subcategories, which helped to make them clearer.
First, we looked at teamwork and communication. Compared with the texts we had
also classified here, we found minimal differences. For example, in this code, the
Sonnet model for this question classified cases such as "function team coordination"
that appeared in our analysis only in the scaling and alignment group, but did not
take into account, for example, when the subject talks about the agile maturity of
the team or when one of the interviews was about the involvement in retro. For agile
principles, the parts that Sonnet flagged were also included in our analysis.
However, it did not include themes related to customer engagement, hence the
minor discrepancy. In the case of performance and metrics, the discrepancy was due
to the fact that we did not include certain items, such as Ul tests or information on
a retrospective, so in this case, we found items that added to the analysis. However,
it also included 2 pieces of information on process improvement, which are not
included here, such as "I am trying to improve my processes". Sonnet found all the
elements that we identified, plus additional findings that we considered completely
valid, so here too the search was more accurate. In terms of scaling and alignment,
Sonnet's extra hits included those that could be classified under the issue of
collaboration with the PO only, for example, "Synchronisation of PO and team
interests". Here again, there were more hits for Al than we identified. Overall,
Sonnet 3.5 provided results very similar to our codes, complementing our
assessment on several points.

c. Haiku and GPT 4o results

Haiku V3 identified significantly fewer items in each group than we did (or as did
Sonnet 3.5, also Calude). The citations were accurate, and the hits were all the same
as Sonnet found. What we did notice was that Haiku included some of the interview
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questions found in the text in the results. Of course, this is a correctable error, but
in this case, the hit rate is even lower (a problem that also occurred with the GPT
models). However, we still found two anomalies. Overall, it can be concluded that
this Claude model proved to be significantly less effective than its sister product.

d. Chat GPT ol and NotebookLM (Gemini 2.0)

Open Al's 0ol model performed significantly better than o4, and did not include
questions for references to code. The results were also automatically subdivided
into subgroups by this model, which made it much easier to review. And the results
were all ones that we identified. Numerosity was lower in most categories with
some cases not classified there that we would have put there. However, more hits
were recorded for scaling and alignment and development and knowledge sharing.
We compared the o1 model and NotebookLM because the results were very similar,
although not the same number of citations identified, a similar "thinking" was
observed in the results.

The results show that it makes a difference which Al model we work with. Although
models are constantly evolving and new models are emerging, it is important to
check and validate how the chosen assistant performs before using it. From the
results of the experiment, it has also become apparent that on a "one measurement,
no measurement" basis, it is practical to include more than one model in the data
analysis, thus further reducing the possibility of unwanted bias and taking a further
step towards objective analysis.

Table 3

Research experience strengths, advantages and weaknesses for different Al models

answers

Model Strengths Pro’s Contra’s
GPT Ol Fast, prioritises responses Very good creative Project _conﬁguratlon
responses not available
GPT O4 Versatile, open-ended Alm(_)st excellent in Slower responses
nuanced responses creative responses
.. Fast, st d, detailed Proj i
Gemini 2.0 ast, structured, detaile Structured responses roject configuration

not available

Llama 3.1 405B

High quality instruction
tracking

Structured responses,
better quantitative
data management

Produce more
hallucinations in a
larger database

Structured, moderately
creative output, good

Very good creative

High latency,
sometimes

concise outputs

Sonnet 3.5 explanations, advanced responses overthinking simple
understanding tasks
Quick simple answers, Limited depth and
Haiku V3.5 good for creative but Ideal for simple tasks detail, not suitable for

complex prompts

Source: own research, 2025

Nevertheless, the test demonstrated that Al solutions can contribute to better quality
research results. As observed in the categorization, in addition to our categorization,
several models were able to introduce aspects that positively contribute to the
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quality of the analysis. The inclusion of role boundaries and externalities as separate
categories is important and meaningful to the study and supports the effectiveness
of the presentation of the results.

4.1. Limitations

The report primarily concentrates on the period toward the end of 2024. While this
provides a current snapshot of the situation, due to the rapid pace of technological
development, subsequent developments may no longer be accurately reflected. This
limitation is particularly important in the context of qualitative data analysis using
Al, as Al models and tools are rapidly evolving. Therefore, the findings of the study,
while relevant at the time of writing, may need to be considered in light of future
Al advancements.

Artificial intelligence models are trained on vast amounts of data to recognize
patterns. If the input data (such as interview transcripts) lacks diversity, the Al’s
ability to handle the complexity and nuances of language may not be fully tested.

5 Summary

The integration of Artificial Intelligence (AI) models into qualitative research
brings significant advances in the efficiency and depth of data analysis. Based on
the results of the study, it can be stated that large language models (LLMs) such as
OpenAl GPT-40, Google Gemini 2.0, Anthropic Claude Sonnet 3.5 and Haiku V3
can speed up coding processes and identify complex patterns in text data.
Automated analysis tools such as Atlas.ti and MAXQDA's built-in Al functionality
also help to optimise research workflows, although they face language limitations
for non-English data. However, due to the performance differences between
models, it is advisable to be careful in model selection and to perform the analysis
with several models, using the "one measurement not measurement" principle. If
the scientific analysis study is supported by generative solution, it is worth using 2-
3 models, this way the objectivity can be better guaranteed and the number of
erroneous conclusions arising from Al bias can be reduced In qualitative analysis,
the use of Al not only saves time, but also allows the identification of themes and
relationships that would be difficult to identify using traditional methods. For
example, the Claude Sonnet 3.5 model showed more accurate coding results for
scaling and alignment, while GPT-40 showed more frequent errors due to
misinterpretation of context. However, the models' abilities remain limited without
critical reflection of human analysis, especially in areas such as the interpretation
of roles and responsibilities, where the subtle nuances of the text are crucial. Ethical
challenges remain central. The paper highlights privacy risks, particularly when
public AI models have access to confidential interview data. Researchers need to
ensure anonymity and strict data management protocols, while continuously
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monitoring model biases (e.g. language biases). A hybrid approach, where Al
assists but does not replace the researcher, is paramount to maintain the integrity of
qualitative research. As previous research has highlighted, there are concerns about
the potential misuse of Al in the field of academic dishonesty and the need to
develop ethical guidelines for its use [58[59]. Of particular importance for future
research is the development of transdisciplinary methodologies that link Al
technologies with traditional frameworks in the social sciences. There is also a need
to develop standardised evaluation frameworks that can objectively measure the
effectiveness of models at different stages of qualitative analysis. Overall, the
available large language models are already an indispensable tool for qualitative
research, but their effectiveness relies on critical thinking and methodological
rigour. With the rapid pace of technological development, the research community
must remain in constant dialogue with ethical, methodological, and practical
challenges to ensure that Al is truly at the service of scientific reliability and societal
utility.
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