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Large language model-augmented content
detection and topic modeling using BERTopic
with YouTube metadata

Jonas Svensson The chapter suggests and provides an example of a

Linnaeus university Large Language Model (LLM)-augmented method
for gaining a quick overview of large sets of YouTube
videos using metadata collected through the YouTube
API. The case chosen is the Swedish Salafist YouTube
channel islam.nu that houses 1680 videos. An LLM
(GPT-40 mini) is given a prompt to guess the con-
tent of videos based on information given in their ti-
tles and descriptions. These guesses are then used
in an LLM-augmented topic modeling process uti-
lizing the Python library BERTopic and the HUMIN-
FRA resource, the Swedish Royal Library’s sentence-
transformers model “sentence-bert-swedish-cased”.
The videos thus placed under topics are then again
subjected to processing by an LLM, to produce easy-
to-read representations of the topics. This method
provides a convenient way to quickly understand the
content of YouTube video sets and can serve as a first
step in a purposive sampling procedure.

1 Stating the problem: So much data, not enough time

We live in a world with massive amounts of data potentially useful for human-
istic research, given an understanding of humanistic research as exploring
and explaining public expressions of the human mind (Bod 2013). The cur-
rent point in history is exceptional in the extent to which such expressions are
being recorded and archived. This development, linked to a larger process
of digitalization of human communication, is simultaneously a blessing and
a curse for scholars in the humanities. The blessing is that the material for
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potential study is unprecedentedly large and diverse. The curse is that it is
also overwhelmingly so.

In the face of this, there is a need for developing new methods for scholars
to gain an overview of a vast material, and based on this select appropriate
units for in-depth contextual and qualitative interpretation. Digital meth-
ods for collecting, organizing and analyzing large amounts of humanistic
data have been available for some time now, but those are often reserved
for a select few with specialized competences in how to collect and clean
messy data, in transforming that data into computer readable forms, and in
selecting, employing or constructing tools for further analysis.

In this article, I argue that the emergence of the technology of generative
Al and Large Language Models (henceforth LLMs) opens up for a much
wider application of computer-assisted methods in the humanities. The
important change is that human-computer interaction increasingly utilizes
every day, natural language. Some scholars have already discovered the
power of the first-generation generative Al in the form of chatbots (such as
ChatGPT) for tasks such as text summarization, image annotation, semantic
search, and translation. A few have started to use them to augment their
everyday workflow, performing tasks that are otherwise tedious and time-
consuming.

2 The current focus

In this chapter I will showcase how a simple LLM-augmented process of topic
modeling can be used to explore content collected from what is arguably one
of the richest, diverse and at the same time overwhelmingly large archives of
contemporary expressions of the human mind: the video sharing platform
YouTube. While exact statistics are difficult to come by, one estimation from
2025 gives the number of 800 million videos on the platform (but no one
really knows), with an additional 500 hours of material being uploaded
every minute (Global Media Insight 2025).

From my own perspective, as a scholar within the Study of Religions,
particularly interested in contemporary Islamic discourse, YouTube is a
goldmine of naturalistic data (Potter & Shaw 2018). Here, individuals and
religious groups engage in for example disseminating theology, recording
actual religious practices and events, and confronting adversaries, all within
a multimodal framework that opens for variety of analytical approaches.
Furthermore, the YouTube platform, being an expression of Web 2.0 (O’Reilly
2007), also, to some extent, allows for assessment of impact and responses
to the cultural expressions it houses, through statistics on views, likes and
not least comments.
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Given this, it is somewhat puzzling that YouTube has received relatively
little attention within the field of the Study of Religions (Bekkering 2019).
One of the reasons, perhaps, is that collecting and processing data through
the web interface is cumbersome. YouTube’s internal search algorithms are
opaque. It is difficult to find appropriate material, and above all to assess
how representative or illustrative a particular video is, in light of all videos
that potentially could have been selected.

In the following, I will showcase how to collect and process metadata
via the freely available YouTube API (Application Programming Interface)
with the aim of gaining a bird’s eye view of a set of videos on the platform
to facilitate a purposive sampling of material for more extensive, in-depth
analysis. For this I will use the power of generative Al in the form of LLMs.
The case is limited to the videos in one YouTube channel that falls within
my field of academic interest.

3 Very short on islam.nu and Salafism

The YouTube channel islam.nu forms part of a larger missionary endeavor of
a small group of Muslim activists in a Stockholm suburban area. The group
has an extensive online presence, with a website and a podcast. It is present
on platforms such as Instagram and Facebook. The orientation is clearly and
explicitly Salafist. Salafism, as a “new religious movement” (Meijer 2009) in
Islam has been the object of much research worldwide. Generally, Salafism is
characterized by a strong focus on a literalist, or fundamentalist, reading of
scripture, the Qur'an and even more so the Hadith, i.e. records of (alleged)
sayings and doings of the Prophet Muhammad. The word Salafi refers to
the pious forefathers, al-salaf al-salih, the companions of the Prophet and the
following two generations, whose beliefs and practices contemporary Salafis
strive to emulate, often in minute detail. This involves shunning almost
all religious development after this period in Islamic history as illegitimate
innovations, bida’. Rejecting religious innovation does not, however, mean
rejecting all things modern, including modern technology.

Through its various channels, the group islam.nu produces a large amount
of material that is potentially available for scholarly, humanistic analysis.
Analyses have also been conducted to some extent (Sorgenfrei 2021a,b, Ols-
son 2020, Olsson et al. 2022, Svensson 2022). The methods used often involve
selecting instances of communication (e.g. audio sermons, videos, Insta-
gram postings) and submitting these to in-depth study. So far, however,
there is to my knowledge no attempt at providing a systematic overview of
the material produced by the group, an overview that could assist in the
selection process.
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4 The data

The islam.nu YouTube channel is arguably the most influential Salafi oriented
channel in Sweden (Svensson 2021). On September 12, 2024, I gathered
metadata for all the 1680 videos housed on the channel, using the freely
available YouTube API (Google 2025), downloading information for each
video on:

e Video ID
Date and time of uploading
Title

Description

e Tags

e Number of views

e Number of likes

e Number of comments

e Duration.

While I did this programmatically, using a custom-built Python script,! there
are several free services on the web offering the same functionality. The
information gathered is available via YouTube’s web interface, but collecting
it manually is not particularly time efficient.

When the metadata was downloaded, the channel had 35 600 subscribers.
The 1680 videos had a grand total of 9.3 million views. The last video was
published on September 10, 2024 and the first video in the channel was
published nine years before that, on September 3, 2015. The mean number of
views for the videos was 5 516, but the median was much lower, 1019, which
indicates a spread around the mean. Indeed, most views for a single video
was 1.8 million. This video, along with the 14 other most viewed videos,
featured Qur’an recitation. It is only on position 16 that we find the first
video featuring material produced “in-house”, published on July 2018, with
a sermon on adhan, or call to prayer. That video has 37737 views.

The total duration of all videos is approximately 885 hours. This is rather
overwhelming as it corresponds to half a year full-time employment for a
university researcher in Sweden. To assess the content through watching
the videos is hence not viable, which is why a more time-efficient method,
using metadata, is needed.

The script is available as a Colab from the Linnaeus University Language, Cognition and
Culture Lab’s resource page: https://moodle.lnu.se/course/view.php?1d=65873.
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There are three pieces of metadata that could potentially provide in-
formation on content: the title of the video, the description and the tags.
A researcher could use this information to deduce possible content, and
perhaps group the videos into thematic categories, or select a particular
set of videos where the metadata points to particularly interesting content.
Since the channel in this case consists of “only” 1680 videos, to do such an
inventory manually is feasible, but still rather tedious, work. The automated
process suggested below can provide some relief.

I have in a previous publication, before the mainstream availability of
LLMs, made a computer-assisted attempt at finding thematic patterns in a
larger set of Swedish Salafi YouTube videos, utilizing NLP methods of word
frequency, word co-occurrence, and semantic network analysis (Svensson
2021). This was a rather complicated process, involving much data cleaning
and preprocessing. While the methods applied produced results that did
appear reasonable, given my domain knowledge in the field, these results
were too general to really justify the effort.

Still, during this attempt, I did discover some characteristics of YouTube
metadata that are important for the following. I discovered that overall, the
most meaningful piece of metadata to use for computer-assisted processing
was the video titles. These were, to a larger extent than the descriptions and
tags, unique for each video. Descriptions and tags, and particularly the latter,
were often generic for the channel, and to include them in a word frequency
or word co-occurrence analysis obscured the results.

I also tried to employ some at the time available methods for topic model-
ing, but possibly due to the short snippets of text in the video titles, and the
overall limited size of the corpus (i.e. all the titles), this did not produce any
interpretable results. Such methods rely, ultimately, on word frequency and
word co-occurrence metrics, and require larger amounts of text to identify
patterns (Golub 2020).

When returning to the same problem a few years later, the technology has
advanced. The shortcomings of earlier methods could, at least hypothetically,
be overcome through:

1. Providing a label for each video indicating the content, based on relevant
metadata.
2. Arranging these labels of content into meaningful groups, based on

semantics, rather than on word frequencies or word co-occurrences.

For both tasks, I could use the power of LLMs, but in different ways.
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5 Short on BERTopic

BERTopic is a tool for topic modeling constructed by Martin Grootendorst,
and introduced in 2020, but gaining more widespread recognition from 2022
and onwards (Grootendorst 2022). Put in very simple terms, BERTopic takes
a corpus of text units (called “documents”) as input and uses a pre-trained
LLM to arrange these text units in groups based on their semantic similarity.
These groups, if distinct enough from one another, can be said to relate
to a topic or theme in the full corpus. The power of BERTopic lies in the
semantic embedding of text units. This embedding does not rely on the
corpus itself, but on a huge number of other texts on which the model has
been trained. This is like a manual process where the researcher invokes
all their previous knowledge in attempting to categorize a particular text
unit. Given that it is the semantic content of the document that is used
as an arranging principle, the tedious tasks of preprocessing, tokenization,
stop-word removal, stemming and/or lemmatization necessary for many
previous forms of topic modeling are not a requirement. On the contrary,
such manipulation of the text units may obscure the results.

BERTopic has become popular. To date, there are on Google Scholar more
than 3 500 scientific papers citing the tool. Some of these contain comparisons
with previous methods for topic modeling (Gan et al. 2024, Egger & Yu 2022,
Turan et al. 2024), concluding that it is often superior. BERTopic is also, due
to a modular structure, highly customizable, not least concerning the main
operation, the sentence embedding. Within the framework of HUMINFRA,
the KBLab at the Swedish Royal Library has developed a workshop in Google
Colab using its own sentence embedder, “sentence-bert-swedish-cased”,
finetuned for Swedish on the Library’s collections (KB Lab 2025). This is
also the embedder used in the following.

6 Preparing texts for BERTopic invoking GPT-40 mini

For BERTopic to work at its best, the “documents” should then be in a form
that makes sense semantically. This is not always the case with YouTube
metadata. To give an example from the current set there is the following
information on title and description for one video:
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Title Surah Al-Alaq - Omar Hisham

Description
Koranen | Kapitel 96 - Al-’Alaq

Recitor: Omar Hisham

https://www.youtube.com/playlist?list=
PLaIDlec9j7]202Dy3yiMynYtZnPDIfk{Z

Here, the title alone does provide some information that could be interpreted
as relating to the Qur’an, chapter 96. The name “Omar Hisham” does not
provide any additional information. Combined with the information in
the description, however, a qualified guess could be made. Here, Omar
Hisham is also given a specific role, as a reciter (albeit the Swedish word
is incorrect. It should be “recitatér” and not “recitor”). For someone with
at least basic domain knowledge in Islam, a guess concerning the content
would be something like: “A recitation of Sura al-’Alaq (96) in the Qur‘an by
Omar Hisham”. Such a descriptive label could, potentially, facilitate the topic
modeling process. Going through all the metadata manually, producing
such guesses for all videos that could then be subjected to a topic modeling
process would most probably defeat the purpose of using computer-assisted
methods, as it could give a fairly good overview of recurring themes. And it
would take time.

Summarizing content is an area in which current LLMs excel. Entering
the information of title and description into the web application ChatGPT
(using GPT-40) with a prompt to guess the content produces the following;:

This YouTube video likely features a recitation of Surah Al-Alaq
(Chapter 96 of the Qur’an), performed by Omar Hisham, who is
identified as the reciter. The video may include a traditional Ara-
bic recitation, possibly with subtitles or explanations in another
language (like Swedish, given the term “Koranen” for “Qur’an”
and the Swedish spelling of “Recitor”).

This is impressive, but also contains perhaps a bit too much guessing. Still,
entering each piece of metadata into a web based Chatbot is probably more
time consuming than guessing the content manually.

To automate the process, I created a simple script in Python where I
invoked OpenAl’s recent model GPT-40 mini via the OpenAl API. There are
of course several LLMs that could have been chosen for the task, including
the full GPT-40 model that is the default model under the hood for ChatGPT,
but GPT-40 mini is, at the time of writing, widely recognized as capable, fast,
reliable and cost-efficient.
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The task given to GPT-40 mini was to use the information in the title and
description metadata for each video to guess the content. As an extra task, I
also prompted the model to extract names of persons possibly featuring in
the video, if mentioned (in the case above Omar Hisham). The latter was
merely a test of using LLMs for Named Entity Recognition (NER) and it will
not be further considered below.

The following was the prompt instruction. It was given in Swedish and
has here been translated into English.

For each object in an array of JSON objects, create two new key/
value pairs.

1. A qualified guess about the content of a YouTube video based
on the values of the video’s title and description. The guess
should be in Swedish, limited to the information in the title and
description, without adding information that is not explicitly
mentioned.

2. Information about who is speaking in the video. If the speaker
cannot be identified, leave SpeakerGuess as an empty string.

Return only the video Id and the two key/value pairs ContentGuess
and SpeakerGuess.

[Here, I included a list of further detailed instructions for the
format of the output, and also an example of the desired output,
a so-called “one-shot prompting” ]

Keep strictly to the example. Do not add the word JSON to the
output. Make sure the output is in a strict JSON format. If you
cannot guess the content, let the title be your guess.

GPT-40 mini delivered guesses for the content of all the 1680 videos. The
titles and descriptions were presented to the model in batches of 15 videos
at a time, to fit into the model’s context window. The whole process took 11
minutes. For the example given above, the result was: Recitation av Koranens
kapitel 96, Al-’Alag (Recitation of the Qur’anic chapter 96, al-’Alaq).

7 Topic modelling with BERTopic

The result of the LLM-augmented content guessing was used as the “docu-
ments” for BERTopic to work with. The KBLab pretrained model for Swedish
is showcased in the Colab workshop available via HUMINFRA (KB Lab
2025). The documents here are Swedish parliament petitions, perhaps an
ideal test case, and the results returned are highly impressive. The data
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Table 1: Comparison between BERTopic results with
different minimal number of items in topic setting.

Min items per topic Topics Outliers
5 87 301
10 51 394

for the current chapter, i.e. the LLM-generated labels for YouTube videos
might be considered less ideal. They are in Swedish, but also in a particular
Swedish “religiolect” (Hary 2011) that mixes Swedish words with specific
religious terms with Arabic origin, at times also using archaic Swedish words
as well as idiosyncratic neologisms. It is not conceivable that there is enough
material in the training data for “sentence-bert-swedish-cased” to cater for
this particular “Islamic Swedish”. I did try out the default BERTopic model
in multilingual mode, but since this article focuses on the use one of the
HUMINFRA resources, I will not follow up with a model comparison here.?

The output of the BERTopic topic modeling is in the form of a list of
topics, based on a procedure that places semantically similar text units (i.e.
the content guesses) in proximity to one another and identifies clusters
of similar texts that are sufficiently distinct from other clusters of similar
texts. Unlike other tools for topic modeling, BERTopic does not force all texts
into such clusters. Texts that are difficult to assign to a cluster are instead
considered to be outliers.

Besides choosing the pre-trained model to use for the embedding of text
units, there are several other parameters that could have been adjusted. Here,
I used the default settings in the KBLab workshop, except for one. Since the
number of videos in the set is small, I decided to set the minimum number
of items under each topic to five instead of ten. This was done to reduce the
number of outliers (see Table 1)

The topic modeling process took 40 seconds. The result was 87 topics
and a total of 301 videos as outliers. It is possible do further processing in
BERTopic to reduce the number of outliers (Grootendorst 2025c), forcing
them under topics, but for the following, I chose to disregard the outliers
altogether.

2 The results from the two different models, using a minimum of five and ten items per topic,
are available for comparison at https://github.com/jsnhum/huminfra_cookbook.
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8 What is under the topics?

The default way in which BERTopic represents the topics is through a list
of words particularly significant for the texts under that topic. Significance
is calculated using a version of the established metric of TF-IDF or “Term
Frequency-Inverse Document Frequency”.? In simple terms, this procedure
attempts at extracting terms significant for a particular text, in relation to all
other texts in a corpus to which the text belongs. This is done by identifying
terms that occur frequently in the text and weighing this against the number
of other texts in the corpus in which the same term occurs. The same principle
is used in BERTopic, but with the difference that here it is the frequency of a
term in all texts under a topic that is weighted against the number of topics
whose underlying texts contain that term. The procedure is referred to as
“Class-based TF-IDF” (c-TF-IDF; Grootendorst 2025b).

In Figure 1, there is a hierarchical layout for all 87 topics with represen-
tations generated by c-TF-IDF, displaying the three most significant terms.
The dendrogram, produced in BERTopic, also indicates calculated similarity
between topics.

The results from c-TF-IDF may not be an ideal way to represent the topics.
The content guesses are short snippets of text, which skews the metrics
of term frequency. Even single words may have large relative frequency:.
Furthermore, the use of neologism and Arabic terms may also obscure the
result.

Still, even in the c-TF-IDF-based representation one does find those that
do make sense.

Hence, for example, the representation for topic number 45 is easy to
interpret. It has the following representation (using the ten most significant
terms): the atheism, critical, atheism, analysis, simplified, counter arguments,
trailer, society, against, focus. An educated guess would be that this topic
covers videos in which atheism is discussed critically.

Deciphering other topics may require some more domain specific knowl-
edge. Number 55 has the representation wudhu, instructions, guidelines, perfor-
mance, learn, video, you, how, knowledge, lecture. This most probably indicates
videos with instructions on how to perform wudu’, a form of washing to
achieve ritual purity.

Yet other topics are more difficult, if not impossible, to infer from the
representation, such as topic 79, with the representation: 200, the belief dogma
[trosldran], Islamic, questions, course, call to prayer, igamah, inclusive, 11, doubt.

For a highly accessible introduction to TF-IDF, see Lavin (2019), who also provides some
history for the technique, dating back to the 1970s.
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Figure 1: BERTopic hierarchical clustering



194 Svensson

It should be remembered, however, that the grouping of videos under
topics is done before the representation is extracted through c-TF-IDF. The
grouping is based on semantics using a pretrained model, not on word
prevalence or frequency neither in GPT-40 mini’s content guess, nor in the
corpus of all such guesses. This means that there are other ways to arrive at
useful representations of the topics.

9 GPT-40 mini again

One such way is to again invoke the power of LLMs. This is suggested also
in the BERTopic documentation, with instructions on how to implement
this directly in the process of topic modeling (Grootendorst 2025a). Here,
however, given the specific material at hand, I chose to do this representation
on the side.

Each topic arrived at by the BERTopic modelling contains a set of short
text (the content guesses). I provided GPT-40 mini with these sets with the
following prompt (translated from Swedish):

You are an assistant with great competence in finding summary
labels for a list of short descriptions of YouTube videos from
a Salafist YouTube channel. You receive a list of descriptions
of YouTube videos and provide a summarizing title. The title
should be short.

[here follows an example]

The result can be seen in Appendix 1. The original labels in Swedish have
here been translated into English.

10  Interpreting the results

Now then, we have arrived at a list of 87 topics covering 1379 of the total 1680
videos present in the islam.nu channel. BERTopic offers much additional
functionality beyond identifying topics, in terms of further exploring and
arranging those topics. For the purposes in this chapter we can now turn to
a qualitative interpretation based on (1) the LLM generated topic represen-
tation (2) the hierarchical outline of topics as displayed in the dendrogram
in Figure 1 and (3) domain knowledge to achieve what was presented as the
goal in the outset, a bird’s-eye characterization of the content of the islam.nu
YouTube channel, and a guide for further purposive sampling.

Islam.nu hosts material that could be expected of a Salafi oriented YouTube
channel: a strong focus on basic beliefs and rituals, the scriptures, the prophet
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Muhammad and early Islam. Eighty-seven topics may appear a lot, and some
of them could probably be merged, especially considering topic similarity
as indicated in the dendrogram. One of the more obvious examples of this
is the “topic” already mentioned several times: Quran recitations. It would
appear as if these generally fall under topics 1, 2, 9, 13, 22, 23, all joined
together at the top of the dendrogram. As mentioned above, Salafism is
highly oriented towards the Islamic scriptures, the Qur’an and the hadith,
and historically towards the early period in Islamic history. Both the Qur’an
and the hadith recur often in the topics. When history is addressed, it is
either the mythological salvation history of Qur’anic figures, or the Prophet
Muhammad and his companions. There are few, if any, topics that concern
the historical development of Islamic tradition. This is in line with the char-
acter of prototypical Salafism as a “deculturalized” form of Islam, where
there is a discursive void stretching between the early history of Islam and
the here and now.

There are other significant traits of Salafism noticeable in the topic rep-
resentations. There is a specific topic on hisba, i.e. the ritualized practice of
“informing” other Muslims about what God expects of them and what He
forbids (topic 24), often from a somewhat elevated position of a select few
(i.e. Salafis themselves). Such advice to other Muslims appears to be on basic
beliefs, ethics and morals, sins and virtues, and obligatory ritual practices. It
is striking that many of the topics appear to address what could be seen as
“basic” religious beliefs and practices (fasting, almsgiving, beliefs in afterlife,
paradise etc.), already known to most Muslims. This mirrors a common
view among Salafis that although Muslims may have some knowledge and
beliefs about these basics, that knowledge is incomplete or flawed and above
all tainted by established cultural understandings and innovations in belief
and practice. A general feature of Salafism is the stated need for beliefs and
practices to be “purified” from anything that does not have a clear foun-
dation in the scriptures. One can note the apparent strong focus on such
a basic practice as prayer stretching over several topics (17-18, 21, 26-29).
But “purification” is not only metaphorical. That there is a special topic on
cleanliness and hygiene (50) does rhyme well with Salafism in general being
strongly (some would claim obsessively) attentive also ritual purity, and
whatever substances or actions that can jeopardize such purity.

While they appear rather scarce, there are also topics that goes a bit
beyond the issue of correct individual faith and practice. Such include what
appears to be comparisons between Islam and other forms of belief systems
or systems of thought that challenge it, and I would assume, to the benefit of
the former. Those other include atheism (65), science (85), Christianity (33)
and political ideologies (81). There appear to be distinct topics that address
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some issues on social relations, such as marriage and family relations (10, 56)
and gender (70), as well as topics that address economy and commerce (59,
60). One topic could be mentioned in particular, i.e. number 77, represented
as “Islam, Extremism, and Terrorism”. Previous research on the group
behind islam.nu has identified them as belonging to a particular category of
“puritan” Salafism, not partaking in politics, at least not party politics, and
particularly taking public stand against militant forms of Salafism (Ranstorp
et al. 2019).

The above summarization provides a bird’s-eye view. It gives some very
broad outline of the possible content of the islam.nu YouTube channel. That
this outline corresponds to what is already known, and somewhat expected,
could be taken as an indication that the topic modeling was successful.
Further probing into the LLM generated content guesses for videos housed
under each topic would perhaps give a better basis for such evaluation. I
cannot do a full-scale evaluation here, and it would defeat the purpose. But
I would like to point to a couple of topics that can help illustrate why I deem
BERTopic, and its reliance on pre-trained models, useful for the task at hand.

Topic 30 received the LLM-generated representation “Death and the
Afterlife “, which could be seen as rather specific. The topic houses six videos.
Four of these contain the word “death” in the title and the description, and
in the LLM-generated content guess. However, two do not: one bears the
title “Reflections from the funeral” and the second “The questioning in the
grave”, referring to a particular notion of partial punishment/rewards in the
grave between death and final resurrection. From a semantic perspective,
and judging from the titles, the placement of these videos under topic 30
does make sense.

Another example can be found in the topic “Bible Analyses and the Is-
lamic View of Jesus” (33). Although Jesus, Islam and the Bible are words that
occur in the LLM-generated content guesses of four of the eight videos under
this topic, all are absent from the remaining four. BERTopic, however, judged
(correctly in my judgment) the content guesses “Analysis of the Gospel of
Mark”, “Analysis of the Gospel of Luke”, and “Analysis of the Gospel of
John”, to belong under this topic, resting on the inbuilt “knowledge” of the
underlying LLM of that there is a connection between the words “Jesus”,
“Bible” and “the Gospels”.

It should be stressed, albeit it is not an issue to be pursued further, that the
topic modeling of YouTube videos using BERTopic showcased here makes
it easy to combine the results with additional pieces of metadata, in order
to asses for example if some topics receive more interaction than others (in
terms of the number of views, likes and comments) or if certain topics are
more prevalent in certain periods of time than in others. Such processing of
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the results may be interesting, but they are perhaps not at the core of much
humanistic research, with a stronger focus on detail, on careful, culturally
contextualizing analysis of discourse and behavior, and a quest to interpret
and understand individual expressions of the human mind, i.e. in this case
the actual content of the videos.

This, then suggests topic modeling not as an end in itself, but as a means
to an end, more specifically the possibility to find, in a large collection of
data, specifically representative, or illustrative, cases for in-depth analysis.
The task here might be identifying material that can help answer certain
predetermined questions (such as islam.nu views on e.g. gender roles or
terrorism), or to identify new, previously unattended to topics suitable for
in-depth study.

11 Working further

As much as I would have liked to provide an example of such an in-depth
exploration of one of the topics, it is not possible. The videos most certainly
contain material where individuals express their religious beliefs. As such
it becomes sensitive data which, according to both Swedish and European
legislation, is forbidden to collect or process. An exception to this general
prohibition could possibly apply in the current case, when the sensitive
data has been manifestly made public by the research person. Islam.nu is an
open missionary channel, reaching out to a general public, Muslim and non-
Muslim, and the individuals that feature in videos are publicly professing
their beliefs. However, whether this exception applies is not for me to decide.
The decision lies with the Swedish national ethical board, to whom a lengthy
application must be submitted, together with a fee of 5000 Swedish Crowns.
This cumbersome procedure has (rightfully in my opinion) been the object
of recent criticism in Swedish academia, particularly from the humanities
and the social sciences where publicly available information on expressed
beliefs, chosen ethnic affiliations and political stances of e.g. poets, novelists,
opinion makers, other academics or religious and political leaders constitute
important data. Nevertheless, non-compliance with the demand to have
research on sensitive data preapproved is a criminal offence, punishable by
fines or imprisonment.

There is, however, nothing hindering me from, as a closing segment,
outlining a process for how a further probing into the results from the cur-
rent topic modeling, for example on the videos categorized under the topic
“Critique of Atheism and Arguments Against Atheism” (65). It is interesting,
since it belongs to a set of topics in which islam.nu appears to direct attention
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not only towards Islamic tradition, but also towards the larger society. The
topic houses seven videos. A word search on the word stem ateis- “atheis-" in
the titles of all videos reveals three additional videos that may be of relevance.
This is important, since it shows that there is reason to double check the re-
sults of the topic modeling. It does not, however, mean that BERTopic failed.
It must be remembered that BERTopic places an item (here a content guess)
under one, and only one, topic. Hence, a video guessed to feature an “Inter-
view with a Muslim convert concerning his journey from Atheism to Islam”,
was placed under topic 84, “Guidance and Advice for Prospective Muslims”,
in which most videos apparently target conversion to Islam. Another video
was labelled “Atheism | Analysis of Western ideologies and their relation to
Islam”, and placed under topic 81, “Political Ideologies and Beliefs”. GPT-40
mini labelled the third and last as “A series of lectures on how to handle
doubt and atheism”, which BERTopic considered to be an outlier.

Adding these three videos to the sample, the total number of videos for
a possible in-depth analysis is ten, with a total length of slightly more than
seven hours. Assessing the content by actually watching is perhaps not the
most time efficient way to approach the material. Some YouTube videos
come with subtitles, and in some cases, the transcript can be accessed from
within the YouTube platform. Not all videos have that option though, and
the ten videos in this set do not.

Recent amendments to copyright law makes it possible for researchers in
Sweden to copy and (securely and temporarily) store copyrighted material
that they have legal access to for the purpose of datamining. This would
allow for the downloading of the ten videos, as videofiles or soundfiles,
and submit them to perhaps one of the more conspicuous advancements in
research that the current LLM revolution has to offer: automatic transcription.
The state-of-the-art tool for this is OpenAls Whisper, a free, multilingual
transcription (speech-to-text) tool, which, incidentally, is rumored to have
been created for the purpose of harvesting data from recorded speech on-
line, and in particularly on YouTube, to use for LLM training (Metz et al.
2024).

Running Whisper on Google Colab transcribes sound at a rate of approx-
imately a third of the recorded time, i.e. a video of one hour transcribes
in 20 minutes, with often next to perfect result.* To use this method for
sensitive data, however, might not be advisable since it means sharing the
data with Google. In the case of YouTube videos, however, this may be less
of a problem, since they are already, at least partly, owned by Google.?

For a publicly available Google Colab page for transcription via OpenAl’s Whisper (with
instructions in Swedish), see Linnaeus University Language, Cognition and Culture Lab’s
resource page: https://moodle.lnu.se/course/view.php?id=65873.
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One hour of speech amounts to around 15 pages of text, single spaced.
So, the total number of pages of transcripts of the 10 videos in this example
would be around 100.

Transcribed speech is generally not a pleasant read. If I were to assess
further the content of the videos, I would probably first of all submit the
texts to an LLM for summarization and information retrieval. While not
totally reliable, I have found that an iterative process of oscillating between
original files, and the LLM summarization facilitates the identification of
segments of text relevant in-depth analysis. In the current case, for example,
conceivable questions to ask would be for the LLM to extract segments from
the texts that provide argumentations against atheism, discussions on how
atheism relates to Islam and definitions of atheism.

12 Concluding remarks

The example given here of an LLM augmented topic modeling in search of
patterns and themes in sets of YouTube videos, using easily accessible meta-
data, does seem to hold some promise for anyone interested in systematically
exploring this enormous, and continuously expanding, archive of expres-
sions of the human mind. The metadata collected through the YouTube API
is here limited to one channel and 1680 videos. The method can easily be
scaled up, to process information contained in much larger datasets (see
e.g. Svensson, in press; Svensson, forthcoming). Here it can be mentioned
that the YouTube API also allows for collection of data via searches that can
circumvent the search algorithms applied in the web interface.

However, some words of caution are warranted. The use of an LLM to
produce more semantically meaningful “guesses” of the content in videos,
using titles, descriptions and potentially tags, to gain better results from the
BERTopic modeling, is risky. LLMs are still prone to hallucinating, providing
responses that are not in line with the expected, in unpredictable ways.
Although I have not systematically assessed the quality of GPT-40 mini’s
guesses for the current article, I have found no examples of hallucinations.
I did, however, find that the results generated both in content guesses and
in the final LLM-generated representations where not fully consistent over
consecutive attempts. There were slight variations in wording and focus.

I have above limited myself to text content in the metadata (and hypo-

To cater for the bulk transcription of sensitive data, Linnaeus University has, within the
framework of the Huminfra infrastructure, invested in a custom assembled, stand-alone
computer to run Whisper. It currently transcribes sound at a speed of approximately 1:1 and
is housed in Linnaeus University Language, Cognition and Culture Lab (LiLa).
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thetically in transcripts). This is a limitation, given the multimodal character
of YouTube data. BERTopic is not (yet) multimodal. However, there are
ways in which image material can be processed, again invoking the power
of LLMs, or perhaps rather LMMs, “Large Multimodal Models”. Besides
textual metadata, the YouTube API allows for downloading image material,
or more specifically thumbnails of the videos. Such image material can be-
come an additional basis for the content guesses, using a multimodal model
that can perform image annotation.

A more accurate topic modeling than the one above would be to transcribe
all the videos, alternatively download subtitles when available, and use these
texts as the “documents” submitted to BERTopic. However, BERTopic has a
limit to the length of texts that it can process, around 300 words. Transcripts
would have to be summarized, a process that could be done using LLMs.
However, this would incur significant costs, at least if commercial models
were to be used. Just as there are LLM-powered techniques for (relatively)
quick transcription of spoken content in the videos, there are also methods
to summarize the image content, using an LLM with “vision” capabilities
(for an example, see OpenAl 2025).

Such expansions to increase the quality of the topic modeling would,
however, beat the purpose of the procedure outlined in this chapter. The
aim has been to introduce a quick and cost-efficient method to arrive at a
bird’s eye view of YouTube material and facilitate purposive sampling. The
whole process, from downloading the metadata from the YouTube API to
arriving at a dataset with videos assigned to a topic with an LLM generated
representation, takes around 20 minutes. It is only considering how much
time and effort the same procedure would demand if done fully manually
that the LLM-augmented method can be evaluated, considering also the
loss of the researcher’s full control over the processes that it involves. Still,
it is a method that does not challenge or replace the specific competences
associated with humanistic research, in terms of an informed culturally
contextualizing interpretation of expressions of the human mind. It is merely
a method for finding such expressions and perhaps justifying that they are
made into objects for in-depth analysis in the first place.
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Appendix1 LLM generated representations

Label

Label

11

12

13

Djuz ’Amma and Janaza (Funeral)
Quran Recitations

Quran Recitations of Various
Surahs

Islamic Jurisprudence: Basic
Principles

Paths to Paradise

Sahih al-Bukhari and the State of
the Heart

Tafsir of Surah al-A'raf

Brief Inspirational Messages
#Shorts

Reminders and Teachings on
Islamic Virtues and Practice
Recitations of Surahs

Marriage and Family Bonds in
Islam

Eid Mubarak, Friday Prayer, and
Religious Advice from Shaykh
Abdulwadod Frank

Signs of the Day of Judgment and
Belief in Fate

Quran Recitations and Reflections
on Content

15

16

17
18

19

20

21
22

23

24

25

26

Proofs for Muhammad'’s
Prophethood and God'’s Existence
Ramadan: Preparation, Practice,
and Consequences

Fasting and Ramadan: Rules,
Questions, and Advice

Sunnah Prayers and Prayer Rituals
Chapter on Prayer and the Virtue
of the Friday Prayer

Tafsir of Surah Yusuf and Djuz
"Amma

Tafsir of Various Surahs and Djuz
‘Amma

The Importance of Prayer in Islam
Quran Recitation and
Memorization

Quran Recitations — Various
Surahs

Encouraging Good, Forbidding
Evil, and Leadership

The Quran as the Revelation of
God

The Importance and Practice of
Prayer

(Continues on next page)
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Label

Label

27  Prayer: Focus, Engagement, and
Direction

28 Prayer in Islam and Sunnah
Prayers

29 Chapter on Prayer

30 Death and the Afterlife

31 Agidah, Hadith Jibril, and
Supplication/Invocation

32 Zakat, Sadaqah, and Islamic Rules

33 Bible Analyses and the Islamic
View of Jesus

34 The Prophet’s Sunnah and Hadith

35 Biographies of Imams and
Theology

36 Advice and Reminders with
Moosa Assal

37 Tawhid, the Prophet’s Status, and

the Quran

38 Stories of the Companions and the
Prophets

39 The Life and Qualities of the
Prophet Muhammad

40 The Life and Teachings of the
Prophet Muhammad £

41 Sins, Their Consequences, and
Forgiveness

42  The Stories and Qualities of the
Prophets

43  Stories of the Prophets and Sacred
Figures

44  Tafsir of Surah Al-Anbiya and
Djuz Tabarak, along with Quran
Memorization

45  Sahih al-Bukhari, Biographies, and
Reflections on Surahs and Hadith

46 Explanations of Surahs, Hadith
Literature, and Islamic Books

47  Virtues and Dawah

49 The Evil Consequences of Sins

50 Salam, Cleanliness, and Hygiene
in Islam

51

52
53

54
55
56

57
58

59
60

61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76

77

Reminders on Faith and the Day of
Judgment

Islamic Values and Rights
Motivation and Reminders of
Good Deeds

Tarawih Reminders and Tawhid
Wudhu (Ablution) and Umrah
Respect for Parents, Anger, and
Social Problems

Islamic Teaching and Reflections
Arguments and Proofs for God’s
Existence

Islamic Trade and Investments
Economy and Financial Ethics in
Islam

Goodness, Parents, and the
Prophet’s Rights

Satan’s Plans and Evil

Wisdom and Knowledge

Haijj, Dhikr, and Hadith

Critique of Atheism and
Arguments Against Atheism
Personal Development and
Relationships

Life Guidance and Advice in Islam
Faith, Doubt, and Aqgidah

Faith, Sincerity, and Good Deeds
The Role and Status of Men and
Women in Islam

Muslim Education and Important
Lessons

Ethics, Morality, and Character in
Islam

Faith and Love of Allah

200 Questions on Islamic Theology
Virtues of the Quran and
Reflections

The Quran: Reflections and
Analyses

Islam, Extremism, and Terrorism

(Continues on next page)
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Label

Label

78

79
80
81
82

Muslim Behavior, Unity, and
Handling of Trials

Islamic Theology and Practice

200 Questions on Islamic Theology
Political Ideologies and Beliefs
Islam and Muslims: Fajr
Reminders and the Importance of
Religion

83

84

85

86

Islamic Theology and Evidential
Arguments

Guidance and Advice for
Prospective Muslims

Theology, Science, and Handling
Doubts in Islam

Islamic Knowledge and Worship
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