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Abstract
This chapter discusses the use of generative AI for qualitative data analysis, 
highlighting innovative techniques such as inductive coding, sentiment analy-
sis and opinion mining, applied via ATLAS.ti software. It focuses on presenting 
how CAQDAS programs have currently expanded their analytical tools by inte-
grating AI and, to exemplify these, the chapter analyses the discourse and 
policy on Artificial Intelligence and education found in official documents 
from UNESCO, a recognized international authority in the field. Reports of in-
ternational forums on AI and education in the last five years were scrutinized, 
in addition to other relevant UNESCO documents on Artificial Intelligence and 
ethics, providing an overview of current areas of interest and concern and de-
velopments within the international education community. The chapter thus 
offers guidelines for mastering new qualitative analysis tools using AI by criti-
cally integrating these procedures into conventional methods.
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8.1. Introduction. Overview of AI-
assisted qualitative analysis

The advent of generative AI urges us to address the role it occu-
pies (and can occupy) in educational research (and therefore 
also among the research community), in order to ensure that the 
question of epistemology and its relationship with methodology 
is not, once again, neglected within the educational tradition. 
Undoubtedly, Artificial Intelligence (AI) has great potential in 
the field of qualitative research, as it can handle large volumes of 
data, encompassing both explicit information and the more sub-
tle nuances implicit in discourse. The task of assigning codes to 
relevant quotations in qualitative analysis, a traditionally labori-
ous analytical exercise even with the support of specialized com-
puter aided qualitative analysis software (CAQDAS), has been 
considerably simplified with advances in AI, especially in tech-
nologies incorporating natural language processing (NLP). Re-
cently, CAQDAS has integrated state-of-the-art AI models, such 
as OpenAI’s GPT, streamlining the coding process and the auto-
matic creation of codes by exploring emerging patterns and pro-
ducing explanatory insights. An example can be found in ATLAS.
ti, a program offering AI tools in beta phase (Lopezosa, Codina, 
Boté-Vericad, 2023) for automatic open and descriptive coding 
of textual materials (AI responses in this beta phase may be im-
precise or take longer).

This chapter discusses the potentials of two specific AI-based 
inductive coding tools, namely AI Coding and Intentional AI 
Coding, and two further applications, i.e., sentiment analysis 
and opinion mining, whose purpose is to identify and quantify 
emotions and attitudes in text and to examine word patterns, 
sentence structures and linguistic contexts. To illustrate this, 
the chapter shows the practical use of the tools in analyzing of-
ficial documents and blogs by UNESCO and the United Na-
tions focused on education, ethics and AI. The case study un-
derlines the usefulness of the tools for ensuring rigor and qual-
ity in qualitative analyses, aligning analytical processes with 
research objectives. In this way, the chapter provides a compre-
hensive understanding of experts’ and international organiza-
tions’ recommendations regarding the integration of AI in 
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forms of education that set out to advance towards a more sus-
tainable world.

8.2. The Integration of AI in Computer-
assisted Qualitative Data Analysis Software 
(CAQDAS): the potentials of ATLAS.ti

In this section, we examine the possibilities offered by the inte-
gration of AI in ATLAS.ti (Sabariego, Vilà, & Sandín, 2014) by 
briefly analyzing its tools.

AI summaries

This is a faster way to extract crucial information, simplifying 
qualitative analysis and obtaining summarized information 
quickly with OpenAI (Figure 8.1).

Figure 8.1. Advantages of AI summaries. Source: developed by authors.

AI applications in coding

The applications of AI in encoding documents for analysis are: 
automated inductive coding (AI coding), intentional coding, 
and AI-powered code suggestions.

Automated inductive coding: In ATLAS.ti, automated inductive 
coding, driven by OpenAI GPT models, supports document 
reading and performs inductive coding automatically. Further 
review is necessary, of course, in order to refine the automatical-
ly generated codes appropriately for the specific study. The sug-
gested process is summarized in Figure 8.2.
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Figure 8.2. Automated inductive coding process. Source: developed by authors.

In some cases, GPT models may code for social biases, such as 
stereotypes or negative feelings towards certain groups, thus 
careful review of the results is necessary. It is best to submit doc-
uments that can combine thematically in the same round of AI 
coding. Interview questions or participant names in transcripts 
should be included in their specific response paragraphs. Para-
graph structure should be well defined (PDFs can be deficient in 
this respect). AI Coding skips very short paragraphs, and only 
parses the plain text of the documents.

Intentional coding: Powered by the technology behind OpenAI’s 
ChatGPT, the AI coding wizard enables us to steer automated 
coding in the desired direction. It is a tool that allows us to direct 
AI, obtain codes and explain intentions, concepts of interest and 
research scope, amongst other features (Figure 8.3).

Figure 8.3. Advantages of intentional coding. Source: developed by authors.

AI-Powered Code Suggestions: If you prefer to code the data man-
ually and only need a little guidance on how to carry out the 
coding, the use of suggested codes is recommended. Suggested 
codes work like AI coding, except that they are applied to a piece 
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of text rather than to the entire document. All suggested codes 
should be reviewed while creating your own codes (Figure 8.4).

Figure 8.4. AI-powered code suggestions process for new and existing quota-
tions. Source: developed by authors

Conversational AI: chat and interact with documents.

OpenAI’s GPT model (used in ChatGPT) utilizes state-of-the-art 
natural language processing to understand queries contextually, 
maintain an intelligent dialogue, and provide clarification. Some 
of the applications of Chatbot AI to qualitative data analysis are 
shown in Figure 8.5.

AI-assisted sentiment analysis and opinion mining

Sentiment analysis and opinion mining tools are related, but 
there are fundamental differences in their approaches and objec-
tives. They are often used in tandem to gain a more complete 
understanding of attitudes and opinions in text analysis, al-
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though whether you choose to use them or not depends, as al-
ways, on your objectives.

Sentiment analysis focuses specifically on determining the emo-
tional connotations of utterances regarding a topic – i.e., whether 
the content is positive, neutral or negative – by assessing and quan-
tifying emotional tones, but without delving into more complex 
aspects of opinion. Opinion mining, on the other hand, enables us 
to discover and extract opinions and attitudes expressed on a spe-
cific topic. Table 8.1 shows some factors that can help researchers 
decide the best options and the best way to combine them.

Table 8.1. Opinion mining versus sentiment analysis

OPINION MINING SENTIMENT ANALYSIS

Definition Extraction of subjective information 
from sources such as reviews, comments 
and opinions expressed in texts.

Focuses specifically on determining the 
emotional tone of a text, i.e., whether the 
content is positive, neutral or negative.

Objective To identify and extract the opinions and 
attitudes expressed by users on a specific 
topic.

To evaluate and quantify the emotional 
tone of the text, without necessarily del-
ving into more complex aspects of the 
opinion.

Scope Can cover not only the tone of an opi-
nion (positive, negative, neutral) but also 
more complex aspects such as the iden-
tification of themes, the identification of 
organizations mentioned and the rela-
tionships between different opinions.

Focuses on classifying text into catego-
ries of emotional tones and can be part 
of a broader opinion mining approach.

Applica-
tions

For understanding a diverse range of 
opinions.
For deeper analysis.

When tones are sufficient.
For simpler applications.

Source: developed by authors.

Figure 8.5. Applications of conversational AI to qualitative analysis. Source: de-
veloped by authors.
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8.3. Qualitative Analysis Case 
Study Using Generative AI

The following sections present an example of the use of ATLAS.ti 
generative AI for inductive coding tools, sentiment analysis and 
data mining. The case study investigates UNESCO official docu-
ments (synthesis reports) on ethics, education and Artificial In-
telligence (UNESCO, 2019; 2021; 2022; 2023) and blogs and 
press releases from both the United Nations (3rd May 2023; 26th 
July 2023; 7th September 2023; 8th November 2023) and UNE-
SCO (8th June 2023; 16th October 2023), on the same topics.

Developing inductive codes and exploratory 
analysis with assisted AI

The process of applying AI tools to assist in inductive text analy-
sis generally involves three basic steps: induction, organization, 
andinteraction:

• Induction: As noted above, AI-based analysis models read the 
documents, locate meaningful codes for each data segment 
and conduct fully inductive coding, presenting an overview of 
the results. As an example, applying the AI Coding Beta pro-
cess to the thematic analysis of the report of the Beijing Con-
sensus on AI (UNESCO, 2019), 45 new coded quotations, 
145 newly created descriptive codes, the most applied codes 
(high frequency) and the most co-occurring codes were iden-
tified.

• Organization: This involves, amongst other things, adjusting 
the granularity of AI coding results based on your specific 
needs; eliminating and merging codes; relocating or eliminat-
ing quotations; and even discarding codes that, while existing 
in the quotations, may not be targeted by the study. Thus, in 
our case, the number of codes was reduced from 145 to 45, 
following an axial coding process; in the sense, this process of 
refining the category system sought to discover the most im-
portant categories according to: (1) frequency, (2) relevance 
to the problem statement, and (3) similarities amongst cate-
gories. For example, several of the quotations initially in “ed-



124 The Education Revolution through Artificial Intelligence

ucation” were reassigned to the code “learning”; and quota-
tions from low-frequency codes, such as “learning practices” 
and “learning outcomes”, along with those from codes that 
were thematically close, such as “personalized learning” or 
“adaptive learning”, were also included in “learning”. A fur-
ther example is that the quotations from “gender equality”, 
“gender gap” and “gender inequality” were added to the code 
“gender dynamics”.

• Interaction. Co-occurrence, i.e., when a quotation belongs to 
more than one code, is the clearest example of relationships 
and interactions within a data set, and illustrates the richness of 
qualitative data, which is both complex and multidimensional. 
AI Coding tells us which topics have the highest co-occurrence 
of codes. Figure 8.6 shows that, in the case study, these were 
found at the intersection between “education” and “policy” 
(15); “education” and “AI in education”; (14) “education” and 
“sustainable development” (14); “policy” and “AI in educa-
tion”; (8) and “sustainable development” and “policy” (8).

Figure 8.6. Table of general co-occurrences among codes generated with AI cod-
ing in the UNESCO report analysis (2019). Source: developed by authors.

This tool allows us to investigate patterns in the data and sug-
gest hypotheses to deepen the analysis from an exploratory per-
spective guided by AI automated coding. For example, in Figure 
8.7, we extended the analysis window with the details of the 
subcodes of the association between “sustainable development” 
and “policy” (8). Thus, we were also able to explore, again by 
way of example, the relationships between countries’ develop-
ment and governance policies, analyzing the content of the three 
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corresponding quotes from the Beijing forum document, in 
which experts stated that effective governance policy is crucial to 
integrating AI in education, facilitating sustainable development 
by giving rise to a society that is better equipped to face future 
challenges. Therefore, this procedure helps us make successive 
inductive, exploratory and thematic analyses of the co-occur-
rences of interest with the assistance of AI technology.

Figure 8.7. Table of specific co-occurrences for the subcodes of “sustainable de-
velopment” and “policy” (UNESCO, 2019). Source: developed by authors

Another powerful inductive coding tool offered by ATLAS.ti is 
intentional AI coding, with which we can indicate to the pro-
gram our individual research objectives in order to guide the AI 
application and enhance its efficiency. Figure 8.8, for example, 
shows the input of our research interests and the context of the 
study, which framed the analysis of the UNESCO forum report 
(2019) and yielded auto-generated codes.

Figure 8.8. Input of intention in ATLAS.ti Intentional AI Coding tool. Source: de-
veloped by authors.

The program generated eight questions based on our inten-
tion, plus a coding proposal. Before accepting such suggestions, 
you can add or delete questions and modify codes, thus main-
taining control of the coding at all times.
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Figure 8.9. Example of questions and code categories proposed for UNESCO 
(2019), created with intentional IA coding. Source: developed by authors.

With the automatic intentional coding, the result was 121 
quotations and 538 codes in eight categories. Again, the analyst’s 
participation in refining the category system offered by AI is im-
portant at this point to reduce the number of codes. For exam-
ple, the codes “ethical concerns”, “ethical principles in educa-
tion” and “ethics” could be subsumed into a single code.

The more context provided for the AI analytical process, the 
better the results. For example, in our analysis of the four UNE-
SCO documents (2019, 2021, 2022 and 2023), we refined the in-
tention input for intentional AI coding by increasing the number 
of questions and providing more details about the study, using 
the instructions below (Figure 8.10). The result was that the loca-
tion of relevant citations was more accurate and the program pro-
vided subcodes with a higher density of quotations (grounded).

Figure 8.10. Intention in intentional AI coding for analyzing UNESCO forums 
(2019-2022). Source: developed by authors.

Sentiment analysis and opinion mining

Next, we performed a sentiment analysis to obtain an overview 
of the perceptions and public stance of the United Nations (UN) 
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and UNESCO – as the UN’s specialized agency in the field of 
education, science and culture – regarding the integration and 
potential of AI in education, identifying the overall tonality of 
their publications (positive, neutral or negative) and the areas of 
interest and/or concern in their discourse.

For this analysis, we selected official documents covering a 
short period of time, since including a temporal approach in this 
type of analysis can reveal emerging trends, opinion shifts and 
increases in the importance of key aspects. Once the documents 
or groups of documents to be analyzed have been chosen, it only 
remains to choose the base unit for the search and coding (para-
graphs or sentences) and to select the type of sentiment or emo-
tional tone to be coded. ATLAS.ti then suggests subcode labels for 
each sentiment (positive/neutral/negative), but you can rename 
them or download and install other more complete models.

The analysis tool searches the documents and presents its re-
sults through a quotation reader (Figure 8.11), which suggests a 
sentiment code associated with a sentence or paragraph and al-
lows you to modify the code if necessary. In this case, the analy-
sis yielded 281 quotations, of which 88 corresponded to positive 
and negative sentiments. ATLAS.ti offers many possibilities for 

Figure 8.11. Quotations reader after sentiment analysis. Source: developed by 
authors.
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coding. You can, for example, code all the results with one of the 
suggested codes or with all the suggested codes at the same time. 
You can also use the regular coding dialog for adding or remov-
ing codes.

In this study, we coded all the positive and negative senti-
ments through a code-by-code review, although automatic cod-
ing is also possible. Subsequently, we verified the number of 
codes identified and assigned colors to each of them in order to 
make reading clearer and faster, assigning green to positive senti-
ments and red to negative. In this way, when opening a docu-
ment, we could see at a glance both the positive and negative 
sentiments in the compiled news items.

Furthermore, ATLAS.ti enables exploration of the distribution 
of codes by document, as shown in Figure 8.12. This function 
was highly useful for exploring the emotional tones in the data 
– as is usually done when exploring thematic patterns – and in-
terpreting the research results, since it enabled us to visualize the 
predominance of positive and/or negative feelings in the dis-
courses of the international organizations setting the education-
al agenda.

To investigate the specific opinions and themes emerging 
from the positive and negative quotations in more depth, we 

Figure 8.12. Distribution of codes by documents. Source: developed by authors.
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used the opinion mining tool, which is also extremely useful when 
combined with a reticular analysis. This qualitative genIA analy-
sis yields a visualization of the most important factors in the 
positive and negative sentiments, allowing us to review them in 
context and apply automatic coding.

Opinion mining is a flexible tool that enables analyses on dif-
ferent levels: individual documents, groups of documents, spe-
cific codes or sets of codes. Applied to document analysis, it can 
process one or several documents simultaneously, producing 
graphs that enable exploration of the results and their text 
matches.

Once the document or documents have been chosen, ATLAS.
ti begins to analyze the data using text analysis algorithms that 
serve as a starting point for reflecting on the data from different 
perspectives and theoretical approaches. The aspects detected are 
displayed in a two-column layout (Figure 8.13): those with posi-
tive sentiment in the left column and those with negative in the 
right. We should also take into account that, since the columns 
are ordered by the number of occurrences for their respective 
sentiment, positive and negative results can appear in both col-
umns.

When selecting an aspect, the corresponding text matches are 
always displayed on the right, and these results can be further 

Figure 8.13. AI opinion mining. Source: developed by authors.
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filtered by selecting the sentiment modifier themes and coding 
the text matches progressively. For example, when reading the 
segments identified as exemplifying a theoretical or descriptive 
idea of AI, four matches emerged among the positive sentiments. 
These were references to innovation, diversification and the 
opening up of possibilities; global collaboration; accelerating 
the achievement of the SDGs; and efficiency and its associated 
time savings in research and development. In contrast, among 
the negative sentiments, 44 coincidences emerged, with refer-
ences to the challenges and risks associated with AI and its po-
tential unintended consequences, such as a high carbon foot-
print in model training; ethical issues such as privacy and sur-
veillance; bias and discrimination; security; liability; regulation 
and supervision; cross-border data flows; unequal data access, 
and so on. Overall, we found that there was a clear bias towards 
negative sentiments in the texts, many of which urged UNESCO 
to focus its discourse on the importance of a consistently hu-
man-centered approach in using generative Artificial Intelligence 
in education, in order to safeguard human rights.

8.4. Critical integration of AI in 
qualitative analytical approaches

This chapter provides a detailed view of the use of AI in qualita-
tive research, exemplifying its practical application through the 
analysis of the official discourse of organizations such as UNE-
SCO, which have urged us to pay special attention to the lack of 
regulation of data use and the ethical issues that we need to ad-
dress as a society (UNESCO, 2023).

As we have seen, CAQDAS generative AI analytical tools af-
ford advances in line with the most recent and, in many ways, 
diverse developments in qualitative research. These tools enable 
us, amongst other aspects, to identify sensitive topics and assess 
public perceptions (e.g., through sentiment analysis, by detect-
ing topics that generate strong emotional responses; in our case, 
identifying the international educational community’s areas of 
interest and concern regarding Artificial Intelligence in educa-
tion); comparison of documents over time (e.g., how percep-
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tions and attitudes towards Artificial Intelligence in education 
have evolved over time, revealing trends, shifts in opinion and 
factors of increasing importance); and to transform teaching 
methodologies and AI competencies (e.g., how it is proposed to 
transform teaching methodologies and what AI competencies 
are seen as necessary for teachers and students to prepare them 
for an increasingly technological and automated world).

However, the integration of AI into qualitative analytical 
methods is still more strongly related to how we as researchers 
engage with what we seek to investigate, how we go about the 
process of investigation, and how we make sense of the knowl-
edge we produce, than anything else. In essence, what we argue 
here is that the adoption of AI involves strategy and method, 
and that, while such automation may enable us to work faster, 
our strategies and methods should still be seen as responsive 
and always appropriate to the data, not as a set of ready-made AI 
procedures marking out a predetermined route.

There is no point in using AI simply because it is fashionable 
or just because it is there. In fact, these are precisely the real risks 
we run if we get too caught up with the ever-increasing range of 
AI possibilities, since they can be interpreted as an easy route to 
qualitative research, without really thinking about what they of-
fer the researcher and the particular study at hand. As with any 
other method, it is necessary to think about the reasons behind 
our choosing it. As researchers (trainee or otherwise) we need to 
be aware of the ever-increasing range of possible methods, learn 
from them and never stop asking ourselves: Why do I want to 
use this tool? What kind of data or knowledge can this tool or 
analytical procedure provide in relation to my research objec-
tives? etc.

We should not lose sight of the fact that the process of valida-
tion and development in AI analysis is iterative in the same way 
as more traditional methods. As researchers move forward in an 
AI-based analysis, they adjust and improve both its analytical ca-
pabilities and the coding and analysis system itself, in the light 
of feedback and accumulated experience. Thus, we would argue 
that qualitative analysis occurs in the relationship between the 
researcher and their research, and although AI can help us facili-
tate the processes involved, in no case may it replace the re-
searcher. No matter the quantity and quality of the automatical-
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ly created codes, a researcher should always check their appro-
priateness.

It is to be expected, for example, that open coding procedures 
will generate hundreds of codes, single codes will be applied to 
more than one quotation (hence their large number), and the 
analyst’s refinement of each proposal is therefore essential. The 
researcher should continue to address the common problems of 
data quality, such as outliers, information that has no bearing 
on the research objectives, and the imbalances that often occur 
in the creation of the category system. It is necessary not to lose 
sight of how results are generated through AI models and to con-
tinue to use constructivist methods – drawn from re-elaboration 
and abstraction processes – such as constant comparison through 
open and axial coding (Strauss and Corbin, 2002) or network 
analyses.

Likewise, it is essential to bear in mind that, despite the ad-
vantages offered by these tools, AI models are not infallible 
and may inherit biases from the data with which they were 
trained. In addition, human interpretation is necessary to con-
textualize the results and ensure the validity of the conclusions. 
Furthermore, before and while disseminating their findings, re-
searchers should ensure that these reflect their specific objec-
tives and conform to scientific rigor. A combination of ap-
proaches, using the power of AI together with human research 
expertise, is still the most effective and ethical way to conduct 
qualitative analyses.
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