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The Promise of Generative AI

• The ”Nobel Turing Challenge”envisions an AI system capable of making Nobel

Prize–worthy discoveries by 2050

• LLMs have capability to possess specialized knowledge and creative and analytical

skills (Noy and Zhang, 2023; Lee et al., 2023; Girotra et al., 2023).

• The appeal lies in automating and expediting routine knowledge-creation tasks,

potentially allowing researchers to focus on higher-level analytical activities

(Hoffman et al. 2024; Nordling, 2023).

• To reach Nobel-level discoveries, AI would need to replicate how laureates connect

existing concepts in novel ways (Arts et al., 2025)
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Concerns: Homogenization and Idea Exploration

• Scientific progress emerges through paradigm shifts that challenge established norms

(Kuhn, 1962), yet breakthrough ideas are becoming harder to generate as accessible

discoveries become scarcer (Jones, 2008; Bloom et al., 2020).

• Growing reliance on LLMs raises concerns about homogenization and the exploration

of knowledge space (Lin et al. 2025; Bao et al. 2025; Anderson et al. 2024; Zhu et

al. 2025)

• LLMs systematically reinforce the Matthew effect in citations by consistently

favoring highly cited papers when generating references and diverge from traditional

citation patterns (Algaba et al., 2025)

• LLM systems generate recombinations but are not neutral recombiners—patterns are

anchored in statistical distributions of pre-existing corpora
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Why PhD Students?

• Young researchers perceive the most utility in these tools (Liao et al., 2024)

• Experience moderates the impact of Generative AI ideas on the research process

(Doshi et al., 2025)

• PhD are a driving force of the scientific production (Larivière, 2012)

• During Ph.D. training, student experiences social environment characterized by

vertical and horizontal relationships that shape their productivity (Corsini et al.,

2022).

Do LLMs reshape PhD students’ scientific production ?
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Sample and Design

• Population: Theses.fr up to May 2025

• Manually retrieved 5000 emails from all PhD who defended after ChatGPT: 265

responses

• Matching strategy: PhD students finishing between Jan 2021–Dec 2022 compared

with those defending between Jan 2024–May 2025, matched by common supervisor 5



Data and Methodology

• Data processing:

• Downloaded all PhD Theses in PDF from HAL, parsed page by page

• Retrieved References sections and extract authors, year, journal, reference type (done

by GPT-4o-mini)

• Restricted to journals indexed in Web Of Science → 3M references

• Metrics computed:

• Textual metrics: readability, graduated level, lexical diversity

• Citation metrics: commonness of combined knowledge, knowledge from separated

communities

• Additional data from Idref API: age, gender, nationality
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LLMs Usage

• Detection of top 100 AI-generated expressions in Theses:

2019–2020: 7% – 2021–2022: 11% – After 2023: 30%

• Disciplinary differences are notable:

• Computer Science: 38.1%

• Physics, Life Sciences, Engineering, Chemistry: 28-30%

• Social Sciences and Humanities: 15%

• Our qualitative study confirms that SSH researchers perceive LLMs as less useful

than other researchers, we then excluded it from our quantitative analysis.
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Regression Results
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Results: Reference Novelty

• Generative AI does not appear to homogenize citation practices among PhD students

→ Combinations of references in French Theses are not more probable after

ChatGPT

• This absence of difference is similar accross field as well as in our robustness checks

• Respondents report using LLMs more for refining existing content than creating

new content: 64% vs 26%

• Bibliographic research and idea generation were hardly mentioned as tasks for which

PhDs used LLMs
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Results: Writing Quality

• LLMs appear to have increased text complexity, using longer sentences and/or more

multi-syllable words

• Thesis written after ChatGPT have a higher lexical diversity, especially in Computer

Sciences and Life Science

• Qualitative analysis supports our results, LLMs are mainly involved in the writing
phase:

• ”Improving the clarity and structure of my writing” (63% of users)

• ”Automating tedious or repetitive tasks” (38%)

• ”Speeding up my research” (30%)

• A strong majority (>74%) consider LLMs at least moderately important for

grammar and syntax correction. Nearly half (48%) rate this function as very

important.
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Qualitative Analysis
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Summary

• AI does not appear to affect the manner in which PhD students explore the

knowledge space

• Generative AI seems confined for now to the role of proofreader and code assistant

for PhD student (52% find LLM assistance at least moderately important for coding)

• Skepticism remains when using LLMs as tools to explore literature and generate ideas

• LLMs can foster new to the lab research even if the knowledge combined is not new

to the world

• STEM and Social Sciences are more inclined to implement LLMs compared to

Humanities.

→ LLMs seem to allow PhDs to increase their speed without disrupting the diversity

of theoretical foundations on which Theses are built
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Impact on Social Interactions

• Only a small minority (8%) feel they have gained autonomy from their supervisor

(e.g., in troubleshooting)

• However, a majority (54%) report a reduced need to consult with colleagues

• Engaging in conversations with colleagues remains central to problem-solving and

generating new, practical ideas (Tahamtan and Bornmann, 2018)

• When individuals learn from LLMs, they tend to develop shallower knowledge than

through standard web search (Melumad and Yun, 2025)

→ Illusion of explanatory depth?
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Too soon?

• The PhDs surveyed began their thesis before ChatGPT and thus built their

knowledge base and work routines before the democratization of these tools

• Among respondents not using LLMs during their thesis, only 12% still do not use

them in their current research

• Respondents who completed their Theses more recently generally find LLMs more

useful
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