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Abstract

Generative artificial intelligence (GenAl) is rapidly reshaping higher education and research. For epidemiology teaching, this creates a dual
challenge: students must learn how to use GenAl critically and effectively, while continuing to develop their reasoning, quantitative, and critical
appraisal skills that underpin epidemiological competence. Without thoughtful integration, GenAl may contribute to deskilling among instructors
and “never-skilling” among students, while raising important questions around transparency, data protection, ownership, human oversight, and
accountability.

Building on two years of activities within the joint working group “Teaching in Epidemiology” of three German scientific societies, a three-day
expert co-creation workshop was convened in March 2026. Epidemiologists, students, and GenAl experts developed 10 evidence-informed
recommendations for epidemiology instructors, which were subsequently refined using feedback from additional students and instructors.

Our recommendations for instructors are organized into three domains: governance and good practice, competencies and assessment, and
feedback and evidence. They address the need for clear institutional policies, transparent disclosure and human verification of GenAl use,
continuing educator development, integration of GenAl literacy into epidemiology curricula, preservation of core epidemiological and scientific
competencies, and appropriate assessment strategies. They also emphasize regular student feedback and the need to generate and share
evidence on this emerging topic.

The recommendations provide practical guidance, including concrete examples and experiences from fellow instructors, to support responsible
GenAl integration in epidemiology teaching. While developed in a European context, many of the underlying principles are broadly applicable and
can serve as a useful starting point for instructors worldwide.

Introduction

Generative artificial intelligence (GenAl), a type of artificial intelligence which generates outputs such as text and images based on patterns and
probabilities found in broad training data [1, 2], has become part of everyday life, including in higher education and research [3, 4]. While GenAl
has widesweeping consequences on education, different disciplines have different requirements, risks, and opportunities surrounding GenAl use.

In epidemiology, students must master core competencies such as quantitative reasoning, bias assessment, and critical appraisal. Many of these
skills can now be supported, augmented, and/or partially automated by GenAl systems, with the potential to enhance learning but also to
inadvertently undermine these competencies if used inappropriately.

As described in Anderson and Krathwohl's revised Bloom's Taxonomy, teaching aims to guide students in climbing up the ladder of knowledge
levels (factual, conceptual, procedural, and metacognitive) and through the cognitive processes of learning, moving from remembering to
understanding, applying, analyzing, evaluating, and finally to creating [5, 6]. While GenAl offers clear opportunities to support teaching and
learning, it also introduces sizable risks. A key concern is that students may rely on GenAl too early in the learning process, preventing them from
progressing up the steps of the learning ladder, thereby limiting their understanding of key concepts and the development of core epidemiological
skills—a phenomenon referred to as never-skilling [7]. Specifically, GenAl may tempt students to rely on artificial intelligence (Al)-generated
outputs before developing a sufficient understanding of the material themselves [8]. It may also promote metacognitive offloading, where
students outsource elements of self-monitoring and self-regulation during learning, leading to metacognitive laziness and missed opportunities
for developing the cognitive skills that underpin learning [9, 10]. Similar concerns apply to instructors, as uncritical reliance on GenAl may
contribute to deskilling [7] when core epidemiological and pedagogical tasks are increasingly outsourced to these tools.

Al-generated answers can create an illusion of competence by producing polished texts, even when these include hallucinated references or
biased outputs [11, 12]. Overreliance on GenAl may reinforce poor scholarly practices, including uncritical acceptance of plausible-sounding text,
citation of unverified sources, and use of analytic outputs without independent validation [11, 13]. These risks underscore the current importance
of explicitly training students to critically appraise GenAl outputs, treat them as non-authoritative, and verify all generated content, thus ensuring
the future analytic and critical integrity of the epidemiology workforce.

Simultaneously, GenAl provides valuable opportunities for teaching and learning, particularly in epidemiology. While instructors can benefit from
additional input to make their teaching more interactive and cohesive, students can use GenAl to help explain and understand complex
methodological concepts. Moreover, as GenAl becomes increasingly integrated into epidemiological research and practice. The ability to use
these tools critically and appropriately will become an important professional competency. To help ensure that students will be able to keep up in
the epidemiology workforce in an Al-driven world, instructors should teach students skills for maximizing responsible and effective GenAl use. To
this end, both instructors and students must master how to use GenAl effectively, responsibly, and sustainably, including being able to judge when
its use is appropriate and critically assess and verify its outputs.

Although guidance on GenAl in higher education is growing (emphasizing concepts such as the need for human oversight and accountability,
privacy protection, fairness, and transparency) [14], discipline-sensitive recommendations tailored specifically to epidemiology teaching are

Page 2/21



lacking. Guidance is needed not only on how GenAl can support learning within epidemiology, but also on how its use should be governed.

We therefore developed ten recommendations aimed at instructors who teach epidemiology, either within dedicated epidemiology degree
programs or through courses and modules embedded in other health-related programs. The recommendations are organized into three domains:
governance and good practice, competencies and assessment, and feedback and evidence. Given the rapidly evolving technology, we focused on
overarching, durable principles for GenAl use in epidemiology education and the broader institutional context rather than tool-specific or research-
use recommendations. Together, the recommendations are intended to help instructors to address the dual-challenge of encouraging deliberate,
transparent, and responsible use of GenAl while preserving key epidemiological skills.

Methods

The joint Working Group “Teaching in Epidemiology” of the German Society for Epidemiology (DGEpi), the German Association for Medical
Informatics, Biometry and Epidemiology (GMDS), and the German Society for Social Medicine and Prevention (DGSMP) addressed the role of
GenAl in epidemiology teaching during its November 2025 annual teaching epidemiology workshop in Halle, Germany. An expert in artificial
intelligence in teaching and learning, who is also an epidemiologist by training (co-author ML), was invited to give a keynote presentation and we
had a dedicated world café session. The workshop identified a pressing need for tailored, field-specific guidance and concrete suggestions for the
responsible implementation of GenAl in epidemiology teaching.

In response, the working group convened a three-day expert workshop in March 2026 in Miinster, Germany to develop consensus-based
recommendations for the responsible use of GenAl in epidemiology education within the European context.

Nine experts with complementary expertise and a range of perspectives relevant to epidemiology education participated in the Miinster
workshop. Eight were based at German institutions and one at a Norwegian institution. The group was composed of experienced epidemiology
instructors and researchers, specialists in GenAl in education, MSc and PhD program coordinators and board members, curriculum developers,
instructor trainers, and PhD students, with many of the experts belonging to more than one of these categories.

Content development followed an iterative, collaborative process. First, the group identified four thematic areas based on outputs from the
November 2025 annual teaching epidemiology workshop: (1) policies and regulation; (2) teaching content; (3) assessment and feedback; and (4)
balancing upskilling (with new GenAl literacy skills) with the risk of deskilling in GenAl-supported education.

Participants were then divided into writing groups of three to five people with alternating group compositions and developed rough drafts of
recommendations. We decided to restrict the scope to GenAl use in epidemiology education, encompassing the many dimensions of teaching
and learning within its broader institutional context. Therefore, specific suggestions for how researchers should use GenAl and endorsements of
specific tools were considered out of scope. Results were presented and discussed among the entire group. On the final day, all draft
recommendations were critically reviewed, consolidated, prioritized, and refined into ten final recommendations. The consensus building process
was moderated by the working group speakers and based on the following key considerations: relevance to epidemiology teaching and training,
practical value, inclusion of examples, and clarity.

Following the workshop, the recommendations were further developed collaboratively by all participants, together with three additional
contributors (NW, KSO, LH), who brought complementary perspectives from epidemiology education and research in Germany, Norway, and
Austria. The elaborations, examples, and epidemiology-specific use cases drew on published literature as well as practice-based materials from
the participants’ own institutions, including resources published on institutional or departmental websites and examples documented in the
supplementary materials.

The coauthors further refined the recommendations into a pre-final draft, which was then circulated for feedback to the broader membership of
the Working Group “Teaching in Epidemiology,” information specialists, and to students in epidemiology, medicine and related fields at the
Bachelor’s, Master’s, and Doctoral levels. The recommendations were further revised based on this feedback. During the writing and revision
process, we incorporated several recommendations proposed by Weissgerber et al. (2025) for the coordination and management of large, multi-
author, non-empirical manuscripts [15].

Given the rapid evolution of GenAl-related resources and guidance, all referenced online materials are cited using their original links and
accompanied by archived copies to ensure continued access should the original links become unavailable. To support ongoing maintenance of
the recommendations, we established a GitHub repository where links to cited resources can be updated as new versions become available:
https://github.com/WorkingGroup-TeachingEpidemiology/Al-Recommendations.

GenAl was used for specific tasks including the formulation of recommendations based on comprehensive notes as well as for language editing,
reference harmonization, and testing the example prompts presented in the paper. GenAl was also used to create an initial draft of Fig. 1. All
outputs were verified and revised by the authors. A complete list of when we used GenAl and the specific prompts and models we used will be
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made available on our project’s GitHub repository upon publication: https://github.com/WorkingGroup-TeachingEpidemiology/Al-
Recommendations.

Results

The workshop process resulted in ten consensus-based recommendations for the use of GenAl in epidemiology education. These are
summarised in Fig. 1 and are each presented in detail in the sections that follow.

Recommendation 1: Establish, follow, and communicate clear GenAl use policies

In order to use GenAl responsibly, instructors need to understand and adhere to existing legal and institutional regulations, adapt these to
epidemiology teaching, and communicate them to students and other instructors.

First and foremost, instructors and students are responsible for ensuring that their GenAl use follows relevant legal regulations (e.g., European
Union (EU) Al Act and General Data Protection Regulations (GDPR), copyright laws), since these regulations are the overarching authority on
GenAl use [1, 2]. Since regulations exist at many levels, including international, national, local, and institutional, instructors’ awareness of which
regulations apply is essential [14, 16, 17]. When deciding whether GenAl should be used for a specific task or which tools to use, it is important for
the instructors and students to consider the types of data being shared (e.g., anonymized vs. non-anonymized personal data, content generated
by others, simulated data) and where the GenAl tools are hosted (e.g., cloud-based tools or local tools) [1, 18, 19]. Importantly, data sharing is not
limited to direct uploads; for example, when coding, sensitive data may also be exposed when GenAl plugins—such as Copilot integrated into
Visual Studio Code—are used to assist with coding.

When using GenAl, instructors and students must also adhere to institutional regulations, including checking what tools are allowed or disallowed
by the institution. As an example, UiT The Arctic University of Norway has developed a legislation-compliant Guideline for classification of sensitive
data [20, 21], describing acceptable use and security measures for each category of data (open, internal, confidential, strictly confidential) [17].
The guideline is not GenAl specific, but provides a framework for managing all data within the institution and thus covers how data must be
handled by staff and students in relation to GenAl tools. If no institutional regulations exist, we encourage instructors to take action to facilitate
their development at an institutional level.

Every course must have a unified GenAl use policy on when and how students can use GenAl in the course to minimize instructor-specific
differences and ensure expectations are clear for students (see example in Box 1). For example, instructors can use an Al Assessment Scale
such as the one developed by Perkins et al. [22] to define categories of GenAl use, such as "Al-assisted research" or "Al-generated content," and
provide clear guidelines on what level of GenAl use is allowed for learning, coursework, and examinations. Furthermore, instructors should rely on
institutional-level guidance to handle suspected student misuse of GenAl, or, if necessary, advocate for the establishment of such guidelines. In
this context, lessons learned from existing plagiarism-related policies and the use of deterrence strategies, such as monitoring student activity
during exams, may prove particularly useful.

It is the responsibility of the instructor to clearly communicate relevant regulations on whether and how GenAl tools can be used in a specific
course. These regulations should be available to students in a written and easily accessible format. Instructors should lead by example by
demonstrating responsible GenAl use themselves. Furthermore, instructors and institutions should provide students with resources and support
to help them understand the policies of GenAl use. Importantly, any external/guest instructors, supervisors, or reviewers should be made aware of
institutional/course policies about GenAl use to ensure conformity and consistency for students. Examples of institutional GenAl guidelines are
provided in Appendix 1.

Box 1. Suggested elements of a clear GenAl use policy to govern epidemiology courses.

The policy should include clear examples for all elements listed below:

e Describe permitted uses: e.g., for language editing, coding support

e Describe prohibited uses: e.g., generating full assignments, exam answers

e Detail GenAl use disclosure requirements: what, where, and level of detail (see Recommendation #2)

e Explain who is accountable: student takes responsibility for final output (see Recommendation #3)

e Outline assessment rules: how GenAl-assisted work is graded (and any differences to non-Al assisted work) (see Recommendation #8)
e Refer to data protection regulations: what can and cannot be entered into GenAl tools or be used in the presence of GenAl plugins

e Be upfront about possible consequences of non-compliance with policies: warning system, possible grading penalties if caught, etc.
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Recommendation 2: Disclose GenAl use transparently

Epidemiologists are trained to transparently report the methods used to generate their findings, and similar transparency should apply to GenAl
use in education. Instructors should lead by example and disclose their own use of GenAl in teaching materials, including, for example, Al-
generated multimedia, GenAl-assisted content creation, and synthetic data used in classroom exercises. Explicitly stating “no GenAl use” when
applicable can distinguish non-use from missing disclosure. By modeling transparent practices, instructors can foster a culture in which students
feel comfortable disclosing their own GenAl use and critically reflecting on its role in learning and knowledge production.

Importantly, disclosure statements should not only indicate whether GenAl was used, but also how it was used, as GenAl use can range from
minor editing for language and flow of a solid first draft to prompting to fill a blank page. Frameworks like the Al in Research (AIR) [23] or the
Generative Al Delegation Taxonomy (GAIDeT) [24] were created to support researchers and institutions in transparently describing, reflecting, and
explaining their use of GenAl responsibly across the research process. Guided by such frameworks, instructors can create a unified,
comprehensive disclosure structure (e.g., a checklist of possible GenAl uses - see Recommendation #1) to ensure that all relevant uses of GenAl
are covered. This structure should ideally be tailored to fit the context/setting in question and provide clear examples of how students can use
GenAl while remaining aligned with course policies.

Instructors should also teach students early on that they themselves—and not chatbots—are responsible for the final contents of their work (see
also Recommendation #3). Therefore, we recommend including an accountability statement as part of the disclosure, e.g., “l have reviewed the
final product and take full responsibility for its contents” (see example in Box 2). Even if the GenAl policy governing a course is fully restrictive for
students (i.e., no GenAl use permitted by students), students should practice disclosing that no GenAl tools were used in the generation of their
work. We provide a list of sample disclosure statements e.g., by The Arctic University of Norway (UiT) in Appendix 2. Furthermore, we point
readers to an interactive online tool developed by GAIDeT for researchers that helps generate a genAl use declaration in a standardized,
accessible format [25].

For supervised thesis projects or team-based project work, we additionally recommend creating a planned GenAl use statement already at the
thesis proposal stage (see an example in Appendix 2.5). This way, students and their supervisors can discuss and agree upon possible GenAl tool
use in accordance with applicable GenAl use policies before the work commences. Once completed, an actual use declaration should be included
in the thesis (see Appendix 2.6).

Beyond transparency, disclosure also supports fair assessment. Because GenAl availability may influence how students approach assignments,
instructors should establish clear expectations for its use and design assessments that remain aligned with the competencies they aim to
evaluate. However, disclosure alone cannot ensure fairness; it should be complemented by assessment designs and grading criteria that remain
robust to both disclosed and undisclosed GenAl use (see Recommendation #8).

When it comes to the level of detail necessary in GenAl use disclosures, pragmatically, we advise instructors to be careful what they ask for. While
asking students to submit chat logs or prompting histories may seem beneficial, these can quickly become excessively long and time-consuming
to review. We instead recommend easy-to-use templates that allow for flexibility (see example in Box 2). Furthermore, as a pedagogical exercise,
instructors may consider asking students to explicitly reflect on their use of GenAl (e.g., “When and how was it useful in preparing this
assignment, and when was it not?”). These reflections may also provide instructors with insights that can inform future course design and be
shared with subsequent cohorts (see also Recommendation #9).

Page 5/21



Box 2. Example GenAl Use Disclosure Statement: Master’s Thesis

In spring 2023, the Berlin School of Public Health developed and adopted the 'BSPH Statement on the Use of Al and Al-Assisted Technologies',
which includes a template for a 'Declaration on the Use of Artificial Intelligence (Al) and Al-Assisted Technologies'. This declaration must be
included with all graded assessments, including the Master's thesis.

The statement and declaration template, which has since been updated, can be found in the Information Leaflet Master's Thesis for the Master
of Science in Public Health (MScPH) program [26]. The guidance specifies that GenAl tools may be used during the writing process of
Master's theses, including “to improve grammar, spelling, language, and overall clarity, coherence and readability”, following a decision of the
MScPH Examination Board [26].

The declaration template requires students to disclose whether GenAl tools were used during thesis preparation and, if so, to specify:

e the name(s) of the tool(s) or service(s) used;

e whether the tools were used to draft text, including the relevant thesis sections;

e whether the tools were used for language editing or improving clarity and grammar;

e and any additional tasks for which the tools were used, including how they contributed to the work.

The template concludes with the following statement: “After using these tools/services, |/we reviewed and edited the content as needed and
I/we take full responsibility for the final submitted work” and requires a signature [26].

All students are required to submit this declaration when handing in their thesis or any other assessment, including those who did not use
GenAl tools. [26].

Recommendation 3: Verify and take responsibility for GenAl-assisted work
Instructors need to ensure and take responsibility for the accuracy and validity of their GenAl outputs and obligate students to do so as well.

As instructors and students increasingly utilize GenAl tools to assist with teaching and epidemiological tasks such as course concept and
content generation, literature reviews, data analysis, and report writing, they need to verify the accuracy and validity of Al-generated content [14,
27]. For instance, instructors must take responsibility for checking Al-generated work, and teach students to do the same. Furthermore,
instructors and students should be aware of automation bias, the human tendency to over-trust and defer to automated systems, such as GenAl,
accepting their outputs and overlooking contradictory cues, leading to errors [28].

Students should also be taught to critically evaluate GenAl-generated content (see Recommendation #5). This includes verifying the accuracy and
validity of references (see example in Box 3), as recent work has documented substantial rates of fabricated citations in biomedical research in
2023 to 2026 [12]. They should also practice verifying that the output fulfills its intended purpose and that conclusions follow logically from the
content. To achieve this, students should use quality-assurance methods [16, 29] (see Table 1). These methods represent established approaches
used in information verification, scholarly review, and translation validation that can also be applied to the evaluation of GenAl-generated content.
Additionally, when GenAl generates content in a field or specialty beyond the expertise of the student, instructor, or thesis supervisor, consultation
with a domain expert can help ensure the accuracy and validity of the generated output. By implementing these verification strategies, instructors
can support students in maintaining academic integrity and accountability when using GenAl tools.

Table 1

Suggested quality-assurance methods applicable to the verification of GenAl-generated content. Methods compiled and adapted from [16, 29].
Further examples in Appendix 3.

Method Description or example in the context of GenAl

Source triangulation Locate the same scientific claim in multiple independent scholarly sources such as journal articles, textbooks, and
official statistics, and subsequently record the supporting citations.

Back-translation When GenAl is used to translate a text into another language, translate the output back into the original language
using a different tool or model and check whether the meanings remain consistent.

Peer or tutor critique Present GenAl-generated content to a classmate or tutor and ask them to identify inconsistencies or factual errors
that may have been overlooked.

Keyword cross- Paste unfamiliar names, data figures, or citations into a search engine or library database to verify whether they exist
verification and whether the information is accurate.

Glossary consistency  Cross-check discipline-specific terminology against authoritative glossaries, textbooks, or bilingual glossaries to
checks ensure correct and consistent usage.
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Box 3. Checking for hallucinated references

To help instructors verify students’ work, instructors in an epidemiology course could, for example, inform students that reference lists may be
checked for fabricated or implausible citations and encourage students to conduct similar checks themselves. To facilitate this process,
instructors should consider requiring students to include persistent Digital Object Identifier (DOI) links in their references, making it easier to
verify and spot-check the validity of the students’ cited sources. Instructors could further require students to submit a supplemental file
including the first page of each referenced article as evidence that they have accessed the original source, thereby confirming its existence.

Recommendation 4: Stay up to date on the responsible use of GenAl in epidemiology teaching through training

Instructors should have sufficient, up to date knowledge and skills in GenAl use. We recommend that instructors involved in epidemiology
teaching receive regular training from pedagogical trainers who have experience with GenAl in education and develop both general GenAl
competencies and GenAl-specific didactic skills. Training should go beyond basic familiarity with popular tools and cover two levels: Basic GenAl
literacy for all instructors (how GenAl works, practical prompting skills, its limitations, legal and ethical obligations in educational settings) and
advanced competencies (pedagogically meaningful integration of GenAl into teaching and assessment, epidemiology-specific methodological
training). In the European context, this is also a compliance issue. Article 4 of the EU Al Act requires organizations that provide or use Al systems
to ensure sufficient Al literacy among their staff, taking into account their knowledge, training, and the context in which the Al is used [30]. The
existence of the EU Al Act and its provisions should be incorporated into the Al training.

Training should be pedagogically grounded and discipline-specific. UNESCO’s GenAl Competency Framework for Teachers defines 15
competencies across five dimensions—human-centred mindset, ethics of GenAl, GenAl foundations and applications, GenAl pedagogy, and GenAl
for professional learning—and serves as a guide for teacher training and professional development [31]. In epidemiology, instructor development
should cover practical uses of GenAl, including literature search, code generation and debugging, interpretation of statistical outputs, and
preparation of teaching materials. It should also help instructors develop the judgement needed to decide when GenAl use is pedagogically
inappropriate because it may weaken methodological understanding or professional reasoning. Training should therefore address how to design
learning activities that integrate GenAl appropriately and how to evaluate student GenAl use critically.

Because GenAl tools and their regulatory context evolve quickly, institutions should treat instructor upskilling in Al literacy as an ongoing
responsibility rather than a one-time activity (see example in Box 4). Institutions should offer local training, allocate time for instructors to
participate, establish attendance as an expectation for internal instructors, and ensure guest lecturers are informed about institutional GenAl
policies. Where institutional training is not yet available, instructors should take active responsibility for developing their own competence by
seeking relevant external courses, guidance, and peer-learning opportunities rather than waiting for institutional provision (see example courses
in Appendix 4). Guest lecturers should be briefed on the relevant GenAl use policies and be expected to align their teaching practices with them.

We recommend training be organized in two stages: the first stage should cover general GenAl competencies for all instructors, ideally taught by
pedagogists with Al expertise. The second stage should be more epidemiology-specific, and may be particularly effective at the departmental
level, where small groups of epidemiology instructors can exchange concrete teaching examples, test tools in relation to shared course needs,
and learn from one another through structured peer support and mentoring. Ideally, attendance should be recognized as part of continued
professional development.

Box 4. Examples of institutional initiatives supporting GenAl in teaching

The ZLD - Centre for Innovative Teaching and Learning at UMIT TIROL [32] supports teaching staff, program and examination committees,
and the doctoral committee in all matters related to teaching, learning, and educational quality. The professional development program
enables instructors to continuously develop their teaching competencies, explore innovative teaching approaches, and exchange ideas and
expleriencesdon effective teaching practices with colleagues. As part of the program, several initiatives using GenAl in teaching have been
implemented.

e In depth courses: e.g., Hype or Impact? Understanding, Trusting, and Using Al Responsibly; Recent topics in eLearning: Al Literary
e Al cafe: monthly ongoing informal exchange of instructors on experiences of using Al in teaching across disciplines

e Teaching Lunch: Monthly lunch series with internal and external speakers covering recent developments in didactics, including use of GenAl
(e.g., ‘chatbots in teaching - chances and risks’), with slides and recordings available for instructors after the events

Recommendation 5: Support students in developing necessary GenAl literacy for epidemiology

It is vital to provide students with a foundational understanding of GenAl and its use and limitations. Ideally, introductory training should be
offered by the parent institution (e.g., the university, research institute) at the beginning of a program (e.g., Bachelor’s, Master’s, PhD), for example
as part of an introductory day provided by the program coordinator. Foundational training should include all relevant aspects of the parent
institution’s GenAl policy (see Recommendation #1), including data protection issues to prevent breaching applicable laws. Furthermore, the
training should focus on the parent institution’s rules on declaring GenAl use (see Recommendation #2), verification and accountability (see
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Recommendation #3), and ethical aspects, e.g., sustainability and data ownership, to promote responsible use. The training should include a
comprehensive overview of commonly available GenAl tools and their recommended use cases, clearly indicating whether the use of each tool is
permitted or prohibited by the parent institution.

Additionally, institutions need to ensure that all students have equal access to the GenAl tools used in the respective courses or modules. To
ensure that instructors and students are on the same page, instructors should be aware of any training provided to students by the study program
and/or parent institution. Notably, the implementation of compulsory modules may require curriculum-level modifications and, in some cases,
program reaccreditation. Elective modules may provide an interim solution to ensure speedy implementation of training before curriculum
modifications are approved. Regardless of how GenAl training is implemented, it needs to be updated regularly to accommodate the rapid
developments in GenAl.

Subsequently, students should be upskilled in GenAl competencies through deliberate and thoughtful integration into epidemiology curricula as
part of a workforce-relevant, digital “future skill set” [33]. Students increasingly need to know how to use GenAl responsibly for tasks such as
refining literature search strings, supporting science communication, preparing reports for non-specialist audiences, or assisting with coding. At
the same time, students should always critically reflect on their GenAl use, which can be guided by instructors through the inclusion of GenAl
reflection questions in their courses and exercises (see Appendix 5).

Curricula should include hands-on tutorials in prompt engineering (prompt formulation, iteration, and documentation). Solid skills in prompt
engineering are essential, as well-designed prompts obtain the most accurate and effective output from a GenAl model. Further, a high prompt
engineering competence enhances students’ knowledge acquisition and knowledge application when using GenAl [34]. On the other hand, low
quality prompts (e.g., applying human-to-human conversational structure, asking questions instead of giving explicit instructions) result in low
quality outputs. In addition, students must learn that biased prompts can produce biased outputs, and that GenAl responses reflect the strengths
and weaknesses of the underlying training data [13, 14, 35]. Without this knowledge, there is a risk that students may conflate linguistic fluency
with evidential validity. In epidemiology, these issues can be linked explicitly to familiar concepts such as selection bias, publication bias, external
validity, and representativeness.

Given the importance of prompt engineering skills, several prompting strategies (see example in Box 5), guides, and frameworks have been
developed by experts from different areas, including information science, machine learning, and GenAl developers. For example, the CLEAR
framework (Concise, Logical, Explicit, Adaptive and Reflective) was designed to optimize interactions with GenAl with students in mind [36]. In
educational settings, such frameworks support students in developing systematic prompting habits that enhance both the quality and
consistency of GenAl-assisted work. Further, leading GenAl companies have created their own distinct guides and best practices for their
respective models [37-39].

GenAl should also be taught as a support tool for coding and code-related tasks, after students have acquired the necessary foundations. Such
tools are already standard in the workflows of many jobs, and students should learn how to use GenAl to generate code suggestions, debug
syntax issues, explain code segments, and support code review. At the same time, students must be taught about potential risks of such tools,
and whether GenAl plugins can be used in a coding interface given required protection levels of loaded datasets (see Recommendation #1). It is
important that students learn to critically review GenAl-generated output and verify whether the suggested code or code modifications produce
the intended results. Further, teaching students proper and transparent documentation of where and how GenAl contributed to scripts or analytic
workflows (see Recommendation #2) is essential. Instructors also need to address issues of code ownership, consent, and accountability when
feeding existing code written by someone else into GenAl.

Finally, epidemiology education should prepare students for the serious risks that GenAl poses to the production of scientific knowledge,
including the manipulation of data, metadata, images, and existing research. This requires teaching principles of research integrity, evidence
traceability, and transparency as core competencies.

Note

Across all uses of GenAl, students must understand that analytic decisions remain their responsibility and must be transparently documented
and reported (see also Recommendation #3).
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Box 5. Guiding epidemiology students in more thoughtful prompting

Different prompt engineering methods have been developed to solve common issues (e.g., generating hallucinated responses, difficulties in
solving math problems or completing reasoning tasks) arising when using GenAl in specific use cases [40, 41]. Therefore, it is important for
students to know which prompt engineering method to apply in which context to have GenAl generate the best possible response. Three
common methods and their suggested usage applications are:

Input-Output Prompting (IOP)

The most basic/default form of prompting where GenAl is given a task (input) to which it will generate a mostly unspecific response (output).
Two common varieties can be categorized under this method: Zero-shot prompting and Few-shot prompting.

During zero-shot prompting [42], no examples are provided within the prompt. It is best applied for broad problems where not much data is
available.

Example prompt: Explain confounding in a cohort study of physical activity and breast cancer risk to a first-year epidemiology student. Include
one simple example and one sentence on why adjustment may matter.

Durilngb:‘ew-shot prompting [43], a few examples are provided within the prompt. It is best applied for complex tasks where a lot of data is
available.

Example prompt: Classify each variable as exposure, outcome, confounder, mediator, or collider: Example 1, age in smoking — myocardial
infarction = confounder; Example 2, blood pressure in salt intake — stroke = mediator. Now classify BMI in physical activity — diabetes,
socioeconomic status in education — hypertension, and hospital admission in infection — mortality.

Chain-of-Thought Prompting (CoT) [44]

A series of prompts is given to the GenAl model with the goal of solving a complex task in a step-by-step approach until a final output is
generated. Recommended applications include multi-step math word problems (arithmetic reasoning), common sense reasoning, and
symbolic reasoning.

Example prompt: A study finds a crude risk ratio of 2.0 and an age-adjusted risk ratio of 1.2 for alcohol use and cancer. Reason through the
epidemiological interpretation step by step, then give a short final conclusion.

Chain-of-Verification Prompting (CoVe) [45]

Developed using CoT as a base. Given an initial draft response, verification questions are constructed and given to GenAl. Answering these
questions, GenAl will correct and refine the initial response. This method was developed with the specific goal of reducing hallucinated
responses. However, the approach does not lead to a complete elimination of hallucinations (especially for reasoning tasks). Therefore,
students and instructors alike are still required to validate responses.

Example prompt: First draft an interpretation of the results from this cohort study (Reference). Then create three verification questions about bias,
confounding, and temporality, answer them, and revise the interpretation accordingly.

Additional prompt engineering methods that interested instructors may want to explore further include: Self-Consistency Prompting (SC) [46],
Tree-of-Thought Prompting (ToT) [47], Expert Prompting (EP) [48], Generated Knowledge Prompting (GKP) [49], Automatic Prompt
Engineering (APE) [50], and Re-Reading (Re2) [51, 52].

Example prompts for all of these prompting methods can be found in Appendix 6.

Recommendation 6: Prevent never-skilling and deskilling of epidemiological and scientific
competencies

Epidemiology teaching should ensure that students acquire essential epidemiological and scientific competencies without developing over-
reliance on automated tools.

Students should first develop and demonstrate their lower-level cognitive processes in the epidemiology domain, before moving to developing
their own problem-solving approaches, reasoning pathways, and ideas. Failing to achieve these teaching aims may lead to students failing to
reach higher-order knowledge and cognitive processing skills (so-called ‘never-skilling’). This in turn may result in a less-skilled epidemiology
workforce over time. In addition to never-skilling, the risk and speed of deskilling, i.e., losing skills which have previously been obtained, is an
increasing concern which affects not only students but also instructors who increasingly rely on GenAl for assistance [7]. These risks are of
particular concern in epidemiology, where methodological rigor depends on being able to justify each analytical and conceptual step
independently, and where study results inform public health decision makers.

Instructors should ensure that students are competent in core epidemiological concepts, particularly those anchored in the catalog of learning
objectives [53], without reliance on GenAl. These include, for example, effect measure calculation, bias, study design principles, data quality
assessment, causal reasoning, methodological judgment, and scientific reasoning. The pedagogical goal is that any later use of GenAl is
grounded in students’ own understanding and serves to support reflection, transfer, and verification rather than substituting for intrinsic cognitive
processes. This may require revisiting and refining learning objectives to specify which competencies students must demonstrate without GenAl
support. Courses should include explicit phases or assignments without GenAl use, especially during early skill acquisition (see examples in Box
6).
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Box 6. lllustrative examples of essential epidemiological skills to hone prior to reliance on GenAl tools
e Calculate effect measures by hand, explain its interpretation in their own words, and show their reasoning

e Manually inspect, clean, and analyze epidemiological datasets so students become familiar with common problems such as missing data,
coding inconsistencies, and implausible values as part of learning basic coding necessary for data analysis

e Understand biases, how they arise, and how to detect, avoid, and deal with them

e Critically appraise a scientific publication using a conventional checklist (e.g., JBI Critical Appraisal Checklists) [54]

A similar approach should be taken to teach epidemiology-adjacent skills. For example, to preserve scientific writing skills, students should
produce the first draft of written work themselves, while GenAl may later be used for feedback, revision, or polishing. Students also need
foundational knowledge and operational fluency in at least one statistical software environment to understand the basic concepts of
programming. The ability to critically appraise evidence in a landscape increasingly shaped by GenAl should also be fostered. Instructors should
adapt appraisal exercises so that students learn to assess integrity concerns that may be amplified by synthetic content generation, e.g., by
learning to identify paper mills, predatory journals, manipulated figures, and questionable author affiliations. This ensures that students retain
independent methodological judgment and can evaluate scientific evidence critically even where Al-generated or Al-assisted content may be
involved.

Note

These safeguards are also relevant for instructors. Instructors should reflect on their own use of GenAl to ensure that core teaching, feedback,
and methodological judgment skills remain actively maintained and are not gradually delegated to automated tools.

Recommendation 7: Integrate GenAl meaningfully as a teaching and learning tool,
complementing traditional epidemiology training

Due to its potential to increase efficiency and creativity, instructors should consider the responsible integration of GenAl as a complementary
teaching and learning tool in epidemiology education.

For instructors, GenAl can be used to support pedagogical development of course content portrayal and delivery. For example, it can help to turn
a frontal lecture into an interactive session which promotes student thinking. It can also support the review and revision of the course syllabus
and teaching materials, the evaluation and comparison of didactic methods, and the adaptation of content to specific target groups, disciplinary
backgrounds, or levels of prior knowledge and experience. This may include rephrasing explanations, clarifying complex concepts, or generating
alternative examples to address different learning needs. Furthermore, GenAl can assist with drafting case studies, generating practice questions,
creating quizzes and exam questions, and preparing discussion prompts for seminars and journal clubs. [27, 55, 56]. It may also support the
provision of formative feedback and reflective prompts for students, provided its use complies with the EU Al Act [1] and relevant institutional
policies. However, such uses should remain subject to instructors’ disciplinary and pedagogical judgment, with instructors remaining accountable
for the accuracy and quality of the content taught, as well as for assessment and student guidance.

For students, GenAl's role should not be to replace active student reasoning, but to support concept acquisition, reflection, practice, and selected
professional tasks in ways that are transparent, critical, and pedagogically purposeful (see Recommendation #6). GenAl can be particularly
valuable when used in ways that preserve and promote active learning (see Box 7).

Box 7. Study mode as a learning tool

Students may use GenAl in a guided “study/learning” or “Al tutor” mode [27] in which the tool helps them work through the steps of solving a
problem rather than providing direct answers. It may also support self-assessment, generate quiz questions, produce podcast-style
summaries of lecture content, simulate journal club discussions of published manuscripts, or help break down difficult concepts into smaller
reasoning steps. Used in this way, GenAl can function as a structured study and reflection aid for scaffolded learning rather than a substitute
for understanding. This type of Al assistant is provided by commercial GenAl tools, but is also becoming increasingly available as part of
university-owned GDPR-compliant GenAl solutions (e.g., ChatUiT from UiT The Arctic University of Norway [20]).

Recommendation 8: Adapt student assessment for the GenAl era and avoid overreliance on automated grading or GenAl-detection tools

Assessments in epidemiology need to be redesigned for the era of GenAl, because written take-home assignments and other unsupervised
formats are increasingly difficult to use as measures of student learning. We therefore recommend reconsidering assessment formats, question
types, and scoring, and, where feasible, supplementing non-controlled assessments with controlled components (such as oral examinations,
presentations, or other supervised tasks, depending on staff resources and group size) that carry meaningful weight in the final grade (see
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example in Box 8). Especially students who study in a second language should get the opportunity to practice oral examinations and
presentations within the course to reduce performance anxiety and support students who are less confident in spontaneous oral communication.
In addition, clear grading criteria, including clear statements on permitted or prohibited GenAl use during assessments and the consequences of
misconduct (see Appendix 7 & 8), will be helpful for both students and instructors.

We recommend particular caution when instructors use GenAl to support feedback or grading, as these are high-stakes assessment processes
requiring validity, reliability, and transparency. GenAl outputs may be inconsistent or misaligned with intended learning outcomes, raising risks for
fairness, accountability, and compliance with institutional and regulatory requirements (e.g., EU Al Act obligations [1]). Such use must be limited,
transparently declared, critically reviewed by the instructor, and allowed only where it is consistent with institutional rules and data-protection
requirements. This caution is reinforced by the EU Al Act [1], which classifies Al systems intended for assessment of students’ learning, as well as
Al systems intended to monitor and detect prohibited student behavior during tests, as high-risk use cases in education [1].

Finally, we do not recommend relying on GenAl-detection tools to review student work. Evidence indicates that these tools remain
methodologically weak, may compromise privacy, and can produce false positives as well as variable performance across learner groups and
writing contexts, raising concerns about fairness in assessment [57]. Recent research highlighted inconsistent accuracy, high false-positive rates,
and bias against non-native writers across GenAl-detection approaches [57]. At Vanderbilt University, for example, these shortcomings in GenAl-
detection tools have led to updated guidance stating that traditional plagiarism checkers are not reliable sources of GenAl-detection, that publicly
available GenAl-detection tools may create privacy concerns, and that detector scores should not be used on their own in misconduct processes
[58]. Instead of relying on GenAl-detection tools, at present, we recommend clear GenAl-use policies, disclosure requirements, process-based
assessment, oral follow-up, and expert human judgement.

Box 8. Assessment formats that are more resilient to GenAl

No assessment format should be considered fully “GenAl-proof”. Instead, instructors should design assessments that make student
reasoning, methodological understanding, and individual contribution visible. In epidemiology, this means assessing whether students can
explain study design choices, justify analytical decisions, interpret results, discuss uncertainty, and critically appraise work for potential
biases.

Useful formats include oral examinations, closed-book written exams in controlled environments, open-book exams without access to GenAl
tools, presentations followed by in-depth questioning, annotated code walkthroughs, and short oral follow-ups to written assignments. These
formats should be practiced during the course through exercises and formative feedback, so that assessment remains closely aligned with
the intended learning objectives.

Importantly, the preferable format of examination is dependent on both the size of the student group and on the mode (online versus in
presence) of examination. For small student groups (e.g., up to 15-20 students) and in-person examinations, oral examinations could prevent
the use of GenAl. However, oral examinations are not feasible (time and staff effort) for large groups of students; in an online setting, oral
examinations would also not necessarily prevent students from using GenAl. For large groups of students in an online setting, closed book
written exams using tools such as The Safe Exam Browser (SEB) [59], which temporarily turns any computer into a restricted workstation, may
help restrict students’ attempts to open other applications, searching the web, or using unauthorized resources while taking a tests, could be
an option.

Recommendation 9: Solicit iterative student feedback

GenAl continues to develop rapidly and its integration into teaching epidemiology is likely to require ongoing adjustment. Instructors must be
prepared to continuously question, reevaluate, and improve their teaching concepts related to GenAl. Direct student feedback (see Box 9) on
GenAl use in a course or module is essential for this process and should be collected on:

(1) Instructors’ use of GenAl, e.g., general integration of GenAl in the course or module, clarity of course-specific GenAl usage and disclosure
directives, specific usage during knowledge transmission, inclusion in exercises or group work.

(2) Students’ use of GenAl, e.g., specific use cases where students were required or allowed to use GenAl (exercises, group work, essays).

Student feedback should inform reflection and serve as a basis for further improvement. For example, students may identify tools or teaching
methods that have become outdated as GenAl evolves. Overall, feedback should be solicited in a way that captures both successful and
unsuccessful approaches to GenAl integration while also allowing students to give detailed suggestions for future improvements.

Therefore, we recommend updating existing course evaluation surveys and in-class feedback to integrate questions related to GenAl and its use.
In cases where universities apply an automated system independent from the instructor, instructors should actively request the inclusion of
GenAl-related items from the responsible authorities. To limit the burden on students and protect response rates, feedback should be kept short.
Brief mid-course surveys can be applied in addition to end-of-semester evaluations. Instructors may directly ask students to reflect on their GenAl
use in specific exercises, generating immediate exercise-level feedback (see Recommendation #2).
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Box 9. Items instructors can add to their end-of-semester or course evaluation
Feedback on instructors’ use of GenAl

(1) The guidance I received on when and how to use GenAl in this course was clear and sufficient. Assessed via 5-point Likert scale (strongly
disagree to strongly agree)

(2) The GenAl tools used in this course are up-to-date and apply the latest versions of the models: Assessed via 5-point Likert scale (strongly
disagree to strongly agree)

(3) The GenAl-created material helped visualize core epidemiological concepts (e.g., prevalence vs. incidence; types of bias; confounding) and
made them easier to understand: Assessed via 5-point Likert scale (strongly disagree to strongly agree)

(4) Please name one element of the GenAl-generated course materials that supported your understanding of the content and one that made it
more difficult. Which specific aspects could be improved?: Free-text response

Feedback on students’ use of GenAl

(1) The GenAI-i)ntegrated exercises supported my learning of epidemiological methods: Assessed via 5-point Likert scale (strongly disagree to
strongly agree

(2) The GenAl tools used in this course were easy to use: Assessed via 5-point Likert scale (strongly disagree to strongly agree)

(3) The GenAl-integrated coding exercises helped me improve my skills in statistical programming: Assessed via 5-point Likert scale (strongly
disagree to strongly agree)

(4) Please describe one aspect of GenAl use in exercises or group work in this course that worked well and one aspect that could be improved:
Free-text response

Recommendation 10: Contribute to the evidence base for GenAl in epidemiology teaching and share effective practices across institutions

The use of GenAl in epidemiology teaching should be evaluated rigorously rather than merely piloted informally. Such evaluation should examine
whether GenAl improves learning outcomes, enhances methodological understanding, reduces or increases workload, influences equity, and
affects assessment quality and academic integrity, while also identifying any unintended consequences of its use.

Such a scholarly, research-based approach aligns with the principles of Scholarship of Teaching and Learning (SoTL) [60] that highlights the
intertwined role of academics who both teach and conduct research. Contemporary interpretations of SoTL also emphasize communities of
practice, reflection on the instructor’s own biases and assumptions, faculty support programs, and differentiated institutional support strategies
for faculty [61]. In the context of GenAl, we recommend SoTL-inspired practices at the individual, institutional, and trans-institutional levels, such
as through teaching-focused working groups.

One key challenge is the rapid pace of change in GenAl tools. By the time a rigorous scientific evaluation of GenAl in epidemiology teaching is
completed, the tools under investigation may already have evolved substantially or been replaced. Addressing this requires a shift from slow, one-
off evaluations tied to specific tools towards continuous and adaptive evaluation approaches. In practice, this means that evaluation should focus
on more stable pedagogical constructs such as learning objectives, cognitive processes like clinical reasoning and data interpretation,
instructional strategies such as formative feedback and simulation-based learning, and broader use case types including case generation,
assessment support, and tutoring.

Grounding evaluation in stable educational and methodological constructs will help ensure that findings remain relevant as GenAl technologies
evolve. It will also improve the transferability of findings across tools, versions, and vendors. Epidemiology instructors can strengthen this
evidence base by researching strategies to improve GenAl literacy. They can also engage students as partners in the development,
implementation, and evaluation of GenAl teaching practices. Incorporating students’ perspectives can help promote more effective and equitable
approaches.

Sharing what works, what fails, and what remains uncertain is as important as conducting formal evaluations. Effective and ineffective
approaches should be shared alongside evaluation findings, model policies, teaching materials, and assessment designs. Questions about
assessment, disclosure, academic integrity, data protection, workload, equity, and methodological learning should also be discussed. Relevant
forums include departmental meetings, program boards, faculty education committees, pedagogical development centers, national teaching
networks, conferences, webinars, and open-access publications (see Box 10). Such collective efforts allow the field to develop cumulatively rather
than through isolated experimentation. This document exemplifies such an approach by bringing together collective expertise to support field-
level learning rather than proposing a locally-confined solution.

UiT's New assessment forms project [62] is a practical example of contemporary within-university sharing and collaboration. The project brings
together staff and students across UiT to explore new assessment forms in response to challenges such as GenAl, academic integrity, learning
quality, and overreliance on traditional exams. Its use of pilots, evaluations, project notes, presentations, and open conferences shows how local
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experimentation can become institutional learning rather than isolated innovation. This kind of sharing can be encouraged by academic incentive
structures, such as in Norwegian higher education [63]. The national guidelines and UiT’s criteria for educational competence emphasize collegial
development, documentation of teaching practice, systematic improvement, and dissemination of knowledge-based teaching. Sharing GenAl-
related teaching experiences is therefore not only useful for the field; it is also aligned with principles of SoTL and formal expectations for
academic development, merit, and educational quality work in Norwegian universities [64].

Sharing GenAl-related teaching experiences is therefore important not because GenAl adoption is an end in itself, but because collective
evaluation can help determine when, where, and how these tools may contribute to meaningful learning. Such collaborative approaches will allow
our field to respond critically and adaptively as the technology continues to evolve.

Box 10. How knowledge exchange can work in practice

A regional epidemiology teaching network organizes a half-day pre-conference session where instructors from three universities each present
a 15-minute case study on a specific GenAl integration in their methods or data analysis courses. Each presentation follows a common
structure: the teaching objective, the GenAl use, the evaluation approach, and the main finding. Slides and materials are collected and shared
via an open repository afterwards. Two instructors who piloted GenAl-assisted R coding exercises report a similar pattern: students produce
cleaner initial code but are less able to explain their analytical choices when asked. This shared observation prompts a discussion about
redesigning the exercises to include a required “explain your code” step. The session format is repeated the following year with updated
cases, creating a recurring venue for cumulative learning across the network.

From recommendations to practice: considerations for implementation

Epidemiology teaching currently faces a dual challenge of maintaining epidemiological skills and building GenAl competencies. Successfully
implementing GenAl in epidemiology teaching requires coordinated changes at multiple levels and among different players. Instructors have a
central role in shaping how GenAl is integrated into teaching and learning, but cannot navigate this transition alone. Institutions need to provide
guidance, resources, and opportunities for collaboration so that effective practices can be developed collectively across departments and
programs. Importantly, GenAl represents more than another step in educational automation: unlike tools that execute predefined tasks, generative
systems can create and transform information, requiring instructors and institutions to reconsider learning objectives, assessment approaches,
and how they support students in critically engaging with knowledge.

Previous technological shifts in education have been accompanied by similar challenges. The widespread availability of the internet, for example,
changed the instructor’s role from primarily transmitting knowledge to helping students find, evaluate, and appropriately use information while
maintaining academic standards. GenAl represents a further evolution, but with important differences: rather than simply expanding access to
information or automating searches, these systems can generate fluent text, code, statistical analyses, and scientific arguments that resemble
expert work. Combined with their rapid development, this creates new challenges for teaching and assessment.

Maintaining focus on educational goals during times of rapid change

As GenAl rapidly transforms education, uncertainty and disruption are inevitable. Educators should remain focused on the central goal of
integrating GenAl in ways that strengthen, rather than weaken, core epidemiological competencies. This will likely require alignment of learning
objectives, teaching formats, and assessment methods to ensure that students develop strong foundations in epidemiological methods and
scientific reasoning, as well as GenAl literacy.

Rather than focusing solely on technical proficiency, modern epidemiology teaching should reinforce principles of transparent, reproducible, and
responsible research by helping students understand when and how GenAl is appropriate, how to critically evaluate its outputs, and how to
document its use. While alignment with broader international principles on transparency, academic integrity, responsible use, and data protection
is desirable, instructors must also keep setting-specific factors in mind, as legal frameworks, institutional resources, and assessment cultures
differ widely across countries and universities.

From institutional guidance to capacity building to classroom practice

Beyond curriculum design, clear and consistent institutional guidance on the use of GenAl is essential. Instructors need their institutions,
departments, and study programs to establish standards for data protection, academic integrity, and transparent reporting, while providing
practical guidance on acceptable use and responses to misuse.

Institutional policies should encourage responsible experimentation with GenAl rather than discourage engagement with these tools altogether.
Such policies should emphasize transparency, accountability, and opportunities for reflection on the implications, limitations, and risks of GenAl
use, alongside assessment approaches that prioritize reasoning over polished final products. Importantly, these principles are not unique to
GenAl; they reflect longstanding commitments to research quality, academic integrity, and responsible scientific practice.
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Institutional support during this transition requires more than policies and infrastructure; it requires investment in people. Instructors need space
to try GenAl, reflect on its benefits and limitations, and adapt their teaching as the technology evolves. At the same time, students need structured
guidance to develop responsible and critical approaches to using GenAl. Existing competency frameworks, such as the EU DigComp 3.0
framework, provide a useful basis for this [65], and may help instructors make the case for institutional investment in GenAl literacy.

Sharpening the role of teaching: renewed value of active learning in the GenAl era

GenAl is also changing how students engage with teaching itself. When lectures are perceived as primarily delivering information that can be
readily summarized or generated by GenAl, students may be less inclined to attend or engage with them. Face-to-face teaching therefore needs to
offer clear added value by providing opportunities for interaction, discussion, collaborative learning, and application of epidemiological concepts
to real-world problems.

This shift is particularly relevant for epidemiology as a methods-driven discipline. Many core epidemiological topics require structured reasoning,
discussion of assumptions, and application to realistic scenarios rather than passive information transfer. Skills such as critical appraisal will
become even more important, as students increasingly need to evaluate rather than simply produce information. Peer review of manuscripts,
study protocols, or GenAl-generated outputs can help develop these skills [66], consistent with broader work on evaluative judgement
emphasizing students' ability to assess quality beyond formal peer review settings [67]. As routine tasks become increasingly supported by
GenAl, teaching can place greater emphasis on interactive problem solving, interpretation, and communication of findings.

Preparing future epidemiologists for GenAl in practice

GenAl should be a tool that supports rather than replaces instructors and learners. GenAl models are constrained by their training data, may
generate plausible but incorrect information, and cannot reliably capture emerging evidence in real time. Therefore, as GenAl becomes
increasingly embedded in research and public health practice, the ability to use and assess these tools appropriately will become an important
competency for future epidemiologists. Training programs should thus focus not only on how to use GenAl, but also on when to question, verify,
and challenge its outputs, ensuring that methodological rigor and epidemiological thinking remain central.

Addressing equity in GenAl-supported education

Ensuring that GenAl does not widen existing educational inequalities requires attention to both access and inclusion. Instructors should keep in
mind that access to high-quality GenAl tools is not equally distributed across students, institutions, or countries, potentially creating unfair
advantages [14, 68]. Even when universities provide self-hosted models within protected data environments, inequities may persist if some
students have access to more capable commercial models than others. Effective applicability of GenAl tools also differs for students with
different educational backgrounds and learning needs. Instructors should be aware of these inequities and, when possible, prevent existing
educational inequities from being reinforced, whether intentionally or not; however, we acknowledge that this may be difficult to implement in
practice.

Scope, limitations, and future directions

This set of ten recommendations were developed by a team of epidemiology instructors, doctoral students, and GenAl experts with interest or
experience in GenAl-enabled epidemiology education. As such, they reflect the authors’ consensus across a range of perspectives, refined in
iterative rounds using additional contributor feedback, but may not represent the broader epidemiology teaching community. Furthermore, the
recommendations primarily draw on experiences from Germany, Norway, and Austria; educational contexts in other settings may face different
challenges and opportunities.

Beyond the contextual scope, it is important to recognize that these recommendations reflect the current state of GenAl technology. While
specific applications and practical considerations will continue to evolve, we expect the underlying educational principles to remain relevant.

Overall, our recommendations for instructors aim to support thoughtful integration of GenAl into epidemiology teaching. Rather than prescribing
fixed rules or recommending specific models, we offer a starting point for instructors navigating rapidly changing technologies, educational
practices, and institutional policies. The central goal remains to ensure that GenAl is used as a complementary tool, while preserving the
methodological rigor, critical thinking, and scientific judgement that underpin epidemiological practice.

Endorsement

This consensus recommendation has been endorsed by the German Association for Medical Informatics, Biometry and Epidemiology (GMDS).
The endorsement was approved by the GMDS Executive Board (Prasidium) on August 12, 2026. At the time of submission, we have submitted a
request for endorsement and are awaiting a final decision from the DGEpi Executive Board.
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practice, competencies and assessment, and feedback and evidence
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