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1. Introduction 

The classification of scientific publications into disciplines is a fundamental task for or
ganizing and understanding the architecture of knowledge. Yet, this task is complicated 
by the fact that disciplinary boundaries are not static; they are fluid, historically con
tingent, and shaped by institutional practices, funding priorities, and evolving research 
agendas (Abbott, 2001; Frickel and Gross, 2005). This fluidity is evident in the prolifer
ation of interdisciplinary fields and the continuous emergence, differentiation, and re
configuration of subdisciplines. 

In practice, there is no universal consensus on what constitutes a discipline, a fact re
flected in the divergent classification systems used across academia and research analyt
ics. Frameworks such as the OECD’s Fields of Research and Development (OECD, 2015), 
the QS Subject Areas1, and Elsevier’s All Science Journal Classification2 (ASJC) employ 
varying levels of granularity and organizational logic (Alves et al., 2024). For instance, 
as summarized in Table 1, these systems differ significantly in the number of categories 
they define and their use of hierarchical grouping or “other” labels. This lack of a consis
tent framework underscores a fundamental challenge: any attempt to classify scientific 
texts must first define a suitable disciplinary taxonomy, as the categories themselves are 
moving targets. 

In linguistic terms, the evolution of disciplines also manifests in lexical and semantic 
change, as specialized vocabularies develop in response to emerging knowledge domains 
(Halliday and Martin, 2003; Ure, 1982). These sublanguages or registers are closely tied 
to socio-cultural and cognitive developments in the respective scientific communities. 
Against this backdrop, computational tools offer promising avenues for tracing how such 
categories evolve over time. In particular, the rise of large language models (LLMs) has 

1 https://support.qs.com/hc/en-gb/articles/4539968720924-QS-Subject-Categorisation 
2 https://support.qs.com/hc/en-gb/articles/4406036892562-All-Science-Journal-Classifications-AS 
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introduced new possibilities for the automated classification of scientific texts and for 
mapping disciplinary development on a large scale. 

Table 1: Overview of subject area counts in major classification frameworks 
Broad area Subject 

QS 5 56 
ASCJ - 388 
FORD 6 42 

This study investigates whether and how LLMs can be applied to classify scientific 
texts into disciplines, using the Royal Society Corpus (RSC; Fischer et al., 2020), a di
achronic corpus spanning over 300 years of scientific publication. By employing a fine- 
tuned LLM (Hermes-2-Pro-Llama-3-8B), we assess the model’s capacity to assign disci
pline labels to historical scientific articles from 1665 to 1996, based on a predefined tax
onomy. Building on previous research on topic modeling in historical corpora (Bizzoni et 
al., 2020; Menzel et al., 2021) and guided by the evolving structure of the Royal Society’s 
own disciplinary divisions, we aim to inspect diachronic patterns of specialization and 
interdisciplinarity in scientific discourse. 

In doing so, the paper contributes to two lines of inquiry. First, it provides a compu
tationally grounded method for the historiography of science, enabling the large-scale 
tracking of how the prevalence and relationships of disciplinary identities shift over time. 
Second, it evaluates the reliability and limitations of using a fine-tuned LLM for histor
ical text classification, a task complicated by lexical and semantic change (Halliday and 
Martin, 2003). By clearly defining our taxonomic framework and applying it consistently, 
we aim to shed light on the dynamic architecture of scientific knowledge while also high
lighting the critical methodological considerations required when using AI tools in his
torical research. 

2. Disciplines in the Royal Society Philosophical Transactions 
and Proceedings 

Brought to existence in 1665, the Philosophical Transactions of the Royal Society of Lon
don, joined two centuries later by the Proceedings, was the world’s earliest periodical de- 
dicated explicitly to the dissemination of high-quality scientific knowledge. In its early 
stages, the Transactions consisted of letter-like observations, travel accounts, experiment 
reports, and book reviews and read more like a patchwork of intellectual curiosities with 
no clear disciplinary boundaries than a modern scientific journal. Astronomy, medicine, 
biology, chemistry, physics, and an eclectic array of other subjects coexisted on its pages. 

Throughout the following decades and centuries, the Philosophical Transactions expe
rienced substantial changes in its organization, procedure for paper selection and paper 
format, yet these changes had little to no influence on the notion of discipline in the jour
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nal. Well into the first half of the 19th century, it remained a smorgasbord of topics, where 
works on optics or anatomy of the eye were directly followed by an “Account of a Mon
strous Lamb” or an “Account of an Elephant’s Tusk, in Which the Iron Head of a Spear 
was Found Imbedded”. 

However, the growing specialization of scientific knowledge, coupled with the rapid 
development of new techniques and methods throughout the 19th century, gradually ren
dered the journal’s generalist approach untenable. Adding to this pressure was the emer
gence of newer, field-specific periodicals, which began to compete with the Philosophical 
Transactions and Proceedings both for audience and contributors. A natural, if somewhat 
delayed, response to this new reality in the scientific world was the eventual division of 
the journal into Sections A and B, devoted respectively to the mathematical & physical 
sciences and biological sciences. 

The branching of scientific inquiry found further expression in the establishment 
of six Sectional Committees, each dedicated to a major domain: Mathematics, Botany, 
Zoology, Physiology, Chemistry & Physics, and Geology. These committees assumed the 
task of reviewing incoming submissions, embodying the growing need for disciplinary 
expertise. Today, the Royal Society recognizes eleven such Sectional Committees, span
ning Computer Sciences, Mathematics, Astronomy and Physics, Chemistry, Engineering 
and Materials Science, Earth and Environmental Sciences, Molecules of Life, Cell Biol
ogy, Multicellular Organisms, Patterns in Populations, and Health and Human Sciences. 
While these committees no longer oversee peer review, they nonetheless offer a revealing 
insight into how the Royal Society continues to structure and conceptualize disciplinary 
boundaries—at least at their broadest contours. 

Turning again to publishing practices, it is interesting how the continued evolution 
of science in the 20th and 21st centuries has left the overall structure of the Philosophical 
Transactions and Proceedings largely untouched. Their bisectional division has persisted 
into the present day, with new disciplines and emerging fields of study absorbed into 
one section or the other. On its website, the Royal Society draws a distinction between 
Disciplines and Subjects within the two sections: the former denote broad, overarching 
domains of knowledge, while the latter serve as more granular, often interdisciplinary 
tags used to describe individual papers. 

The disciplines in both sections are summarized in Table 2. The inclusion of Biology 
and the creation of a separate “discipline” for cross-disciplinary research within Section 
A as well as the appearance of Mathematics in Section B are particularly striking, illus
trating the difficulties inherent in assigning a single disciplinary label to research that 
might be actually equally rooted in multiple scientific domains and highlighting poten
tial challenges related to automatic classification of disciplines. 

However, providing information on document domain is crucial for large collections 
of data. An attempt to accomplish this task for Royal Society texts was made by Men
zel et al. (2021) who trained a probabilistic topic model using the Royal Society Corpus 
(RSC; Fischer et al., 2020). The model used an unsupervised machine-learning approach 
that scanned the documents in the corpus and identified different topics based on words 
occurring together in similar contexts. Then, labels were assigned manually after the ex
amination of the most distinctive words of each topic. This procedure resulted in a hier
archically organized system of topics illustrated in Figure 1. 
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Figure 1: Topics in the Royal Society Corpus as identi
fied by an unsupervised topic-modelling approach

Figure taken from Menzel et al. (2021)

Table 2: Disciplines in Sections A and B of the Philosophical Transactions and Proceedings accord
ing to the Royal Society website.

Section Disciplines Number of Papers
(Transactions + Proceedings)

Section A Astronomy 503

Biology 15

Chemistry 946

Computer Science 1,246

Cross-Disciplinary Studies 13

Earth Sciences 1,164

https://doi.org/10.14361/9783839447529-257 https://www.inlibra.com/de/agb - Open Access - 

https://doi.org/10.14361%2F9783839447529-257
https://www.inlibra.com/de/agb
https://creativecommons.org/licenses/by/4.0/


Alves, Bagdasarov, Abdullah, and Degaetano-Ortlieb: Use of LLMs in the classification of scientific texts 261 

Section Disciplines Number of Papers 
(Transactions + Proceedings) 

Engineering and Technology 2,595 

Mathematics 3,153 

Physics 3,903 

Biology 15,568 Section B 

Mathematics 1 

The appearance and rapid development of LLMs in recent years offers researchers 
and the DH community in general new opportunities in many NLP tasks. Evidently, this 
applies to metadata generation and text classification as well. We explored the potential 
of LLMs in this field in a case study described in the next section. 

3. Case study: using LLM to classify texts into scientific disciplines 

In this case study, we aimed to analyze the ability of a large language model to classify 
scientific texts spanning from 1665 to 1996 according to a predefined list of disciplines. 
The task is challenging because the concept of discipline is fluid and undergoes constant 
change over time. However, this type of classification can still be useful for studies in 
the history of science and in other research areas, for example, in linguistics, to analyse 
differences within the scientific register. 

Our aim is to provide an overview of the distribution of disciplines over time and to 
identify potential areas of interdisciplinarity. 

3.1 Methodology 

In our study, we use the Royal Society Corpus (RSC; Fischer et al., 2020), a diachronic 
corpus of scientific English spanning the period from 1665 to 1996. The corpus is based 
on the Philosophical Transactions and Proceedings of the Royal Society of London, and 
comprises 47,837 texts (295,895,749 tokens). The table in Figure 2 shows the overall dis
tribution of texts across different periods of the RSC. 

Regarding the LLM, we used Hermes-2-Pro-Llama-3-8B3, a fine-tuned version of 
the Llama 3 language model family. Based on the 8B-parameter version of Llama 3, this 
model has been instruction-tuned and further optimized for producing structured out
puts, such as JSON and YAML. It outperforms earlier models like Llama 2 and Mistral, 
particularly in tasks requiring clear, machine-readable responses. Its enhanced ability to 

3 https://huggingface.co/NousResearch/Hermes-2-Pro-Llama-3-8B 
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follow instructions and generate well-formatted outputs makes it especially suitable for
classification tasks.

Figure 2: Number of Texts and Tokens per Period in the RSC.

As is common in prompt-based workflows, we defined a system prompt to describe
the task, while the user prompt contained the information and data from the texts to be
classified. Although our main focus in this study is the classification of RSC texts by disci
pline, the prompt used included four tasks: (a) suggesting an alternative title; (b) provid
ing a TL;DR4 summary; (c) identifying the main topics of the paper; and (d) determining
the primary discipline (from a predefined list) along with a suitable sub-discipline.

The system prompt is structured as follows:

1. Role: Act as a librarian
2. Objectives: Read, analyze, and organize
3. Input: Texts from the RSC
4. Tasks:

a. Provide an alternative title
b. Generate a TL;DR summary
c. Identify main topics
d. Determine primary discipline and sub-discipline

5. Examples: Sample input and output

The user prompt, on the other hand, follows an iterative process, providing information
about the text to be analyzed:

1. Article ID
2. Author(s)

3. Journal

4. Year

5. Title

6. Text snippet (i.e., the first 1,000 words of the paper)

4 “Too Long; Didn't Read”
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The detailed scripts, including prompt configurations, are available on GitHub5 for ref
erence. 

Given the ever-evolving nature of scientific disciplines, using a predefined list helps 
avoid an overly fine-grained classification. Therefore, based on the information de
scribed in Section 2 about the RSC (i.e., its history and the topic-modeling classification 
by Menzel et al. (2021)), we defined the following list: 

1. Physics 
2. Chemistry 
3. Environmental and Earth Sciences 
4. Astronomy 
5. Biology and Life Sciences 
6. Medicine and Health Sciences 
7. Mathematics 
8. Engineering and Technology 
9. Social Sciences, Art, and Humanities 

Requesting the LLM to provide the main topics and a subdiscipline categorization for 
each text is also intended to enhance the classification, as some subdisciplines in the 
corpus may be highly recurrent and could help refine and expand the predefined list. 

3.2 Evaluation 

The evaluation of the LLM’s output shows a high level of reliability, with 99.42% (47,558 
out of 47,837) of the generated responses being valid YAML formats, indicating strong 
respect of the required structured output. 

Regarding the classification accuracy, 90.95% (43,257 out of 47,558) of the predicted 
scientific disciplines matched those in the predefined list, demonstrating the model’s ef
fectiveness in assigning appropriate categories. However, some discrepancies were ob
served, such as labeling Earth Sciences instead of the broader Environmental & Earth Sciences 
and the occasional generation of novel categories, like Music. These findings suggest that 
while the model performs well overall, there is room for refining category definitions and 
handling outliers. 

The Music category, for example, was used to classify seven articles: one in the sub- 
discipline Acoustics and the other six in Theory. Two papers are from the 18th century (one 
from the beginning and one from the end), while the rest are from the second half of the 
19th century. The themes vary. One article presents a method for tuning musical instru
ments using precise mathematical proportions to achieve perfect harmonies. Another 
examines the conditions, extent, and realization of a perfect musical scale on instru
ments with fixed tones. There is also a discussion of the Hindoo division of the octave 
and its implications for music theory. Thus, while the LLM’s reasoning was accurate, it 
considered the topics too specific to classify these papers within the broader category of 
Social Sciences, Arts, and Humanities. 

5 sci_scope/llm_code at main · badrex/sci_scope · GitHub 
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Figure 3 shows the distribution by decade of RSC articles, indicating the percentage 
of articles published in each decade that were categorized under disciplines not included 
in our predefined list. 

Figure 3: Proportion of articles published in each decade of the RSC classified under disciplines not 
covered by the predefined categories. 

It is possible to observe better performance by the LLM in the second half of the 18th 
century, which may be attributed to the clearer delineation of disciplines following the 
changes brought about by the scientific revolutions. After a slight increase in hallucina
tions during the first half of the 19th century, performance improves again. However, in 
the second half of the 20th century, the number of papers classified under disciplines not 
included in the predefined list increases once more. These peaks may also reflect periods 
of greater interdisciplinarity, possibly associated with the emergence of new disciplines. 

Regarding the texts classified into the nine predefined categories, we also conducted 
an accuracy evaluation of the LLM’s classification. First, we randomly selected 15 texts 
from each discipline category identified by the LLM, ensuring that at least two texts from 
each 50-year period of the RSC were included. These texts were then labeled according 
to the list of disciplines by two German annotators, both university students in the hu
manities and fluent in English. 

To evaluate the reliability of the manual annotations, we calculated inter-annotator 
agreement using Cohen’s Kappa coefficient, a statistical measure that accounts for the 
degree of agreement between two annotators while correcting for chance agreement. The 
annotation campaign resulted in a Cohen’s Kappa of 0.72, which indicates substantial 
agreement, indicating a high level of consistency between annotators. Figure 4 presents 
the confusion matrix indicating the disagreements between the 2 annotators. 

Some expected discrepancies between annotators can be observed. For instance, four 
papers labeled as Physics by Annotator 1 were classified as Engineering and Technology by 
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another annotator. Differences in annotation are also noticeable in the fields of Biology, 
Medical and Health Sciences, and Chemistry. 

Figure 4: Confusion matrix showing the agreements and disagreements between the two annota
tors across the assigned labels. 

To evaluate the consistency of discipline classification by the LLM, we compared 
the output from our two annotators against labels provided automatically. First, we 
calculated the accuracy by considering a classification correct if the reference label 
matched the label assigned by at least one of the two annotators, resulting in an accu
racy of 82.22%. Additionally, we computed accuracy only on the subset of cases where 
both annotators independently agreed on the discipline, resulting in a slightly higher 
accuracy of 83.87%. These results demonstrate the potential of using LLMs for discipline 
categorization of texts, even with a diachronic dataset spanning three centuries of 
scientific publications. 

Figure 5 presents the confusion matrix comparing the LLM labels to the categories 
defined by the annotators, considering only cases where both agree. 

The disciplines that appear most challenging for the LLM are Chemistry, Engineering 
and Technology, and Physics. This may be due to the application of some concepts from 
the two more theoretical disciplines within practical and technological contexts in some 
papers. 
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Figure 5: Confusion matrix showing the agreements and disagreements between the LLM (Pre
dicted label) and the annotators (True label). 

3.3 Analyzing interdisciplinarity 

Figure 6 presents the distribution of the number of RSC papers per discipline, grouped 
by 20-year periods. 

The graph in Figure 6 indicates a greater diversity of disciplines represented in pub
lications from the earlier periods of the RSC (up to the beginning of the 19th century). 
Environmental and Earth Sciences and Medicine and Health Sciences were relatively well rep
resented during this time, but their presence diminished over the years. However, Envi
ronmental and Earth Sciences shows a slight increase in the final two 20-year periods, pos
sibly linked to growing scientific awareness of environmental issues and ecology-related 
research. The impact of the Chemical Revolution (late 18th century) is evident in the in
creased number of chemistry-related publications from that period onward. Moreover, 
an increase in physics publications is also noticeable in the early 20th century, reflect
ing the discipline’s major transformations with the development of quantum theory and 
Einstein’s theory of relativity. 
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Figure 6: Distribution of RSC Papers by Discipline (20-Year Periods) 

To analyze interdisciplinarity, we used the TL;DR summaries generated by the LLM 
to create text vectors, using the FastEmbed library dictionary6 with the BAAI/bge-small- 
en-v1.5 model, for all RSC papers classified under one of the nine predefined disciplines. 
These summaries were chosen to minimise the influence of text length and linguistic 
features specific to different historical periods. We then applied a t-SNE projection to 
plot the resulting vectors in the two-dimensional graph shown in Figure 7. 

Although discipline clusters can be identified, their boundaries are not clearly de
fined. Astronomy and Mathematics appear more distinct, though signs of interdisciplinar
ity are visible, particularly between Astronomy and Physics, and between Mathematics and 
Earth Sciences. Chemistry is positioned between Physics and Biology, showing a broad area 
of overlap. As expected, Biology is also closely interconnected with Medicine and Health 
Sciences, and Physics with Engineering. 

This large overlap between Chemistry and Biology suggests the potential need to add 
Biochemistry as a tenth discipline in the list. However, Biochemistry was not recognized 
as a distinct scientific discipline until the late 19th to early 20th century. Thus, depending 
on the research question, this could introduce a bias in the analysis if texts are taken from 
a limited period onward. 

These results demonstrate that using LLMs to classify scientific publications into pre
defined disciplines can be a valuable tool for analyzing interdisciplinarity. This approach 
can be extended to a more detailed diachronic analysis, for example by comparing dif
ferent periods, revealing how disciplines and their intersections evolve over time and 
providing a foundation for the emergence of new disciplines. Moreover, the method of 
Aguilar-Valdez et al. (2026), originally applied to the entire RSC, can also be used to trace 
conceptual shifts within individual disciplines. 

6 https://github.com/qdrant/fastembed 
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Figure 7: t-SNE projection of RSC texts based on vectors generated from TL;DR summaries. Each 
color represents one of the nine predefined disciplines. 

4. Conclusions 

The classification of scientific disciplines is a complex and dynamic process, shaped by 
historical developments, institutional structures, and evolving research paradigms. This 
study shows that the boundaries between disciplines are fluid, with fields continuously 
fragmenting, merging, and redefining themselves in response to new knowledge and 
societal needs. The case study of the Philosophical Transactions and Proceedings of the 
Royal Society illustrates how scientific publishing has adapted to increasing specializa
tion. 

Using large language models (LLMs) to classify historical scientific texts presents 
both opportunities and challenges. While the model in this study achieved high accuracy 
in assigning predefined discipline labels, discrepancies arose due to the inherent ambi
guity in disciplinary boundaries and the emergence of new fields over time. The analysis 
also revealed significant interdisciplinary overlaps, particularly between chemistry, bi
ology, and physics, suggesting that rigid classifications may not always capture the true 
nature of scientific inquiry. 

These findings highlight the importance of carefully defining disciplinary frame
works when conducting digital humanities research. Researchers must consider the 
historical context, the granularity of classification, and the potential biases introduced 
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by automated systems. Future work includes testing other LLMs, refining discipline 
lists (with different predefined lists across various time periods), incorporating subdis
ciplinary distinctions, and exploring diachronic trends in interdisciplinarity. 

Ultimately, this study underscores the value of computational methods for tracing 
the evolution of scientific knowledge while emphasizing the need for critical, context- 
aware approaches to classification. 

5. Limitations 

Historical texts might be underrepresented in our model’s pre-training data, which 
might have negatively impacted the classification results for earlier periods. Moreover, 
while the model was fine-tuned for structured output generation and instruction fol
lowing, it was not fine-tuned for discipline classification. Although we prompted the 
model in a few-shot setting, providing relevant examples, an additional task-specific 
fine-tuning might improve the classification results. 

Because our prompt required both classification and generation, we opted for an 
encoder-decoder model as a unified solution. However, for classification alone, a fine- 
tuned encoder-only model might offer better results. 

We defined our list of disciplines based on the historical evolution of the Transactions 
and Proceedings of the Royal Society and on the previous topic modelling results. How
ever, our labels fail sometimes to account for highly interdisciplinary texts, resulting in 
misclassifications and model hallucinations. Moreover, applying a modern disciplinary 
framework to historical texts can introduce bias, as many current fields were not con
ceived as independent disciplines in the past.7 
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