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ABSTRACT 
AI has changed the landscape of health professions education. With the hype now behind us, we 
find ourselves in the phase of reckoning, considering what’s next; where do we start and how can 
educators use these powerful tools for daily teaching and learning. We recognize the great need 
for training to use AI meaningfully for education. Boyer’s model of scholarship provides a peda-
gogical approach for teaching with AI and how to maximize these efforts towards scholarship. By 
offering practical solutions and demonstrating their usefulness, this Twelve tips article demon-
strates how to apply AI towards scholarship by leveraging the capabilities of the tools. Despite 
their potential, our recommendation is to exercise caution against AI dependency and to role 
model responsible use of AI by evaluating AI outputs critically with a commitment to accuracy and 
scrutinize for hallucinations and false citations.
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Introduction

Recent advances in Artificial Intelligence (AI) have the 
potential to transform the educational landscape. With the 
release of new tools and features at a rapid pace, Health 
Professions Educators (HPE) are often overwhelmed by the 
possibilities, and require guidance to acquire competence 
and familiarity with these tools [1–3]. HPE efforts to 
develop skills in using and implementing AI solutions in 
health education should be recognized as scholarship due 
to their potential for dissemination and adoption. Having a 
good understanding of the types of AI [4,5] is crucial 
before we delve into applying AI solutions. Although 
impressive, these tools have significant limitations.

As HPE consider integrating AI in the curriculum, they 
need to be aware of their strengths and limitations. HPE 
need to be intentional and utilize these tools in pedagogic-
ally sound learner-centered approach [6]. HPE should critic-
ally analyze the outputs from AI and not blindly follow 
information generated by Large Language Models (LLM) 
like ChatGPT due to their tendency to hallucinate and gen-
erate erroneous results [7].

To define how to use AI for scholarship, we highlight 
the domains of scholarship as described by Boyer [8]. We 
chose Boyer’s model due to its utility for HPE to convert 
their everyday scholarly activities to scholarship using the 
four scholarship domains of discovery, integration, applica-
tion, and teaching (Figure 1). The tips will be arranged 
according to the model with each domain sub-divided into 
three parts, explained and then supported by examples 
of AI.

Scholarship of discovery

Scholarship of discovery contributes to improving the stock 
of human knowledge and also improves the intellectual cli-
mate of one’s learning environment by providing insights 
and challenging understanding. It is not focused only on 
the outcomes, but also on the process of obtaining know-
ledge, especially the passion to pursue knowledge, hence 
making the effort of knowledge acquisition exciting. The 
pursuit of the scholarship of discovery must be assiduously 
cultivated and defended, as this new knowledge enlivens 
faculty and invigorates learning. AI fosters this excitement, 
with the potential to supercharge mundane everyday 
activities.

Tip 1: Using AI-powered searches to generate and 
prioritize knowledge feeds

Knowledge building starts with filtering out unwanted 
information and prioritizing relevant knowledge specific to 
the needs of HPE, by differentiating signal from noise. AI’s 
application in synthesizing medical knowledge and aiding 
education, helps HPE stay current [9] through personalized 
and customized recommendations [10]. Prioritizing alerts 
from journals, newsletters from professional communities 
and feeds from scientific databases such as PubMed can 
enable knowledge discovery. PubMed uses a controlled 
hierarchical vocabulary organizer for indexing, cataloging 
and searching called Medical Subject headings (MeSH) [11]. 
These terms translate key words into controlled vocabulary 
leading to precise searches, using synonyms and related 
concepts.
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Leveraging these advanced search features within 
PubMed can refine results for feed generation. Articles 
from these feeds auto populated to repositories are easily 
accessible to HPE and their learners. Feed generators that 
incorporate ML (e.g. Semantic Scholar, Scite, Inoreader and 
PubMed) identify the latest articles on a topic. HPE can rap-
idly review one-line summaries from Semantic Scholar 
feeds to identify relevant articles in their collection. These 
collections can be used for scholarly activities such as jour-
nal clubs, community learning and collaborative manuscript 
writing (Figure 2).

Tip 2: Amplify searches

Over time, health professions’ efficiency in literature 
searches has rapidly improved, as we have moved from 
searching library catalogues to online databases, to AI-pow-
ered searches. Most HPE use MeSH headings and keywords 
to search articles, which involves a ‘sifting’ process of going 
through irrelevant articles to identify relevant articles. The 
creativity and latitude in this process is time-consuming 
and occasionally frustrating.

AI can be used to streamline and amplify searches that are 
specific and targeted to deliver high yield results using 
Research Rabbit. This open access software can be used to find 
linked and associated articles on a topic. Starting with a topic 
search, HPE can upload additional articles of interest (by title 
or DOI) to create a collection. This collection is amplified to 
identify related articles under ‘similar work,’ and ‘prior work’ 
visually portrayed in a citation mapping tool. HPE can explore 
further from ‘network’ and ‘timeline’ connections on the map-
ping tool and identify associated authors (discussed further in 
Tip #4). The search results can be filtered for relevance, cita-
tions, recency, and authors. However, efficiency should not be 
the only consideration when amplifying searches. The net-
work features do not work effectively for a recently published 
article. Tip 5 offers a solution. Litmaps is an additional tool 
with similar functionality that can be used for amplifying 
searches with full functionality accessible with a subscription.

Tip 3: Identify supporting, disputing facts on 
articles

After identifying the relevant articles through feeds and by 
amplifying search, the next step is synthesizing and 

Figure 1. AI Solutions to apply Boyers model of scholarship.
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analyzing the articles for application in various contexts. 
Frequently, this requires cognitive processing, deep learn-
ing, and analysis of scientific articles in journal club discus-
sions and application in clinical contexts. AI can be 
leveraged to identify articles that cannot be overlooked. 
Scite enables researchers to discover supporting and dis-
puting facts on the curated collections, through Smart 
Citations. This feature can be integrated into an open 
access citation manager tool such as Zotero (Figure 2).

Smart citations demonstrate how a scientific paper has 
been cited by providing details on context of the citation 
by classifying with supporting or contrasting evidence for 
the cited claim or if the fact has just been mentioned [12]. 
We recommend using the Scite plugin in Zotero to identify 
smart citation features. Scientific article collections can be 
leveraged for manuscript writing by a team using Zotero 
groups and for instruction as discussed in Tip 9 and 10.

Scholarship of integration

Having discovered new knowledge, the next step is to 
identify interconnectedness across disciplines by posing 
the question ‘what do the new findings mean?’ Scholarship 
of integration involves making connections across disci-
plines while synthesizing information to reveal new 
insights. It helps to view the HPE research in relation to 
others. We highlight AI solutions that enable exploring the 

interconnectedness with other specialties through 
Connectivist approaches [13].

Tip 4: Discovering and exploring articles and 
authors related to your specialty

Healthcare professionals live in silos, reading their own pro-
fession’s literature and attending conferences specific to 
their specialties. Answers to questions that a particular dis-
cipline might be struggling with might be available in 
other groups. Increasingly, the solutions and products cre-
ated by professionals working on data science, robotics 
and machine learning are being integrated into healthcare. 
It is thus even more important for HPE to review and syn-
thesize information from these disciplines.

Several new AI tools make this task easier. An example 
is Research Rabbit which use AI-powered, visual citation 
mapping tool for literature discovery by generating a map 
revealing a network of related works, showing relationships 
between articles their citation, authors, and research areas. 
Research Rabbit detects the common area of interest from 
a collection of papers and their mapping tool makes it eas-
ier to identify connections between specialties, identifying 
seminal articles, related authors, topics, or fields. These 
tools make it easier to bridge related disciplines and help 
HPE with integrating information across specialties.

Figure 2. AI tools to implement Boyers framework.
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Tip 5: Discovering and exploring papers and 
authors from a single paper

While similar to Research Rabbit, other tools expedite dis-
covery of related papers and authors with a single paper. 
Connected Papers, analyzes thousands of papers related to 
the original article. It presents the most relevant papers as 
a network graph. The most closely connected papers are 
placed closer together, allowing for easy discovery of litera-
ture around related concepts. The ability to start with a sin-
gle paper, however recent, makes it extremely useful when 
building a database of literature on a particular topic. It 
highlights the seminal papers in the area and their con-
nected areas of research.

Currently, Connected Papers allows for generation of five 
network graphs per month for free. HPE should consider 
limitations that these tools may not be freemium or may 
even become defunct. It is essential to focus on their func-
tionality and readily adapt to a changing technology land-
scape. Litmaps allows for exploring additional and related 
publications using citations and authors.

Tip 6: Summarize/synthesize articles for 
scholarship and teaching

Having highlighted how to use AI for knowledge gener-
ation and identifying interrelated articles, we discuss using 
AI for synthesis and summarizing literature. Integrating 
knowledge across disciplines reveals new knowledge and 
enables us to recognize expertise outside of health care 
silos through connectivism [13].

Scite, Consensus and Elicit can synthesize articles to gen-
erate brief summaries and metrics about articles allowing 
for deep exploration and learning by providing facts from 
analytics on articles. These summaries can be filtered based 
on the recency of articles, type of study, and the rigor of 
peer review process. These instruments can alert reviewers 
to articles that are retracted, and inform institutions of how 
their articles were cited rather than simply state that they 
have been cited [12]. It should be noted, however, that 
contradicting citations in Scite were rare even in the cases 
of retracted articles [14]. Elicit and Consensus have limita-
tions to the number of searches and functionalities on the 
free account.

Scholarship of application

To disseminate newfound knowledge constructed from dis-
covery and integration of multidisciplinary information, we 
consider Scholarship of Application. This translates research 
and knowledge into practice, bridging theory with real- 
world contexts such as clinical decision making, education 
and patient care.

Tip 7: Use latest evidence-based articles for 
clinical decision making

With the volume of medical literature growing rapidly, HPE 
are increasingly challenged to keep pace with the latest 
research and its application to clinical practice. General 
LLMs like ChatGPT should not be used for medical advice, 
as the data used to train them may not be based on the 

latest peer-reviewed literature. OpenEvidence utilizes LLMs, 
but the model is paired with a pool of constantly updated 
data from medical journal articles. This allows the model to 
aggregate and synthesize clinically relevant evidence to 
generate in-depth responses to support HPE decision-mak-
ing with updated information.

The model’s performance relies upon its extensive, cur-
rent medical knowledge base which includes published 
clinical guidelines and high-impact journals. The responses 
generated include citations and links to referenced publica-
tions providing transparency and veracity. The HPE can 
engage in further dialogue to gain a deeper understanding 
or explore related topics. The latest features include prior 
auth applications, anion gap calculations and the ability to 
get notifications to previous management queries, HPE can 
truly stay current and informed. However, HPE should take 
the responsibility of determining the value of the output 
while critically reviewing results.

Tip 8: Employ GenAI in point of care settings

GenAI tools have been designed to enhance specialty spe-
cific point-of-care use. DynaMedex employs LLMs with a 
curated database of evidence-based medical content to 
address queries pertaining to drug information delivered 
on a mobile platform. The tool utilizes Micromedex, a com-
prehensive database for drug information, toxicology, and 
disease management. Using the AI assistant, HPE can ask 
questions in conversational style, such as: ‘what is the pedi-
atric dosing for amoxicillin for otitis media?,’ or ‘is warfarin 
safe to use by a breastfeeding mother?’ The ability to con-
verse naturally and receive immediate focused responses 
eliminates time spent searching and scrolling through 
pages of drug information.

Tip 9: Enable faculty to use AI in education

In this rapidly-evolving landscape of AI, it is essential to 
keep up with the changing functionality, tools, and best 
practices by belonging to a community of practice. Like 
our experiences in COVID-19, if we don’t take the time to 
discuss and learn how to best use AI in pedagogically 
informed ways, we may miss crucial discussions on ethical 
considerations and practical implications.

Faculty need more than a basic understanding of AI 
(e.g. defining LLMs, prompt engineering techniques), with 
exposure to AI tools that provide adaptable learning. These 
examples include personalized learning platforms and intel-
ligent tutoring systems (ITS) such as Khanmigo and custom 
GPTs [15] which provide learner-centered teaching. 
Another approach to introduce AI is to explicitly model use 
of AI in scholarship, normalize its use, critically analyze out-
puts and develop faculty skills in various roles and applica-
tions [16,17] to actively address the ‘fear of the unknown’.

Adopting approaches such as microlearning, learners as 
teachers and workplace-based learning may lend them-
selves to a pragmatic faculty development approach on AI 
[18]. Now that we have familiarized ourselves with the 
tools, let us consider how to apply them through teaching.

4 J. BENJAMIN ET AL.



Scholarship of teaching

The valuable work of the HPE only becomes consequential 
when understood by the learner through the Scholarship 
of Teaching. This involves the systematic study and dissem-
ination of knowledge related to educational practices. 
Harnessing the full potential of the AI tools enables HPE to 
transform education rather than merely transmit 
information.

Tip 10: Create lesson plans with journal articles

It is important for HPE to ensure that teaching improves 
learner outcomes by using evidence-based practices. GenAI 
tools allow both pedagogic integration in the curriculum 
and sharing of instructional resources with other HPE. They 
make it easier to create interactive multi-modal learning 
activities based on principles of Constructivist and collab-
orative learning.

Google’s NotebookLM is a free resource that provides all 
these functionalities. It generates educational resources 
called ‘notebooks’ from a collection of curricular content. 
These include questions for short and essay-type assign-
ments, glossaries, frequently asked questions, audio over-
views (podcasts), study guides, summaries, and timelines. 
The HPE can use these for flipped classrooms, in-class inter-
activity, group work and deep dives into a topic. These 
notebooks can be shared with learners and other HPEs. 
Their effectiveness can be studied using educational 
research methodologies.

Tip 11: Create learner-centered question bank

Question creation, whether for formative or summative 
assessment, is resource intensive. GenAI tools can create at 
least the first draft of these questions. Inaccuracy is a limi-
tation of GenAI systems, as they draw unfiltered informa-
tion from the Internet. The result is that GenAI-generated 
questions may be of limited value, with several flaws (e.g. 
inappropriate to students’ level, inaccurate or irrelevant).

The solution is to create custom GPT [19]. Teachers can 
create their own question-generating custom GPT with 
specifications:

� Information sources: restricted to specific notes, articles, 
and websites.

� Language: tone, complexity, jargon.
� Type (e.g. single-answer MCQs with five distractors, 

scenario-based), and
� Level (e.g. using Bloom’s Taxonomy).

Custom GPT creation requires a subscription license, but 
custom GPT usage does not, so your students can access 
them through a free OpenAI account. One such GPT is the 
Case-Based MCQ generator [20,21]. Google Gemini’s equiva-
lent is called Gems and Projects is the custom GPT for 
Anthropic’s Claude.

Tip 12: Adaptive teaching and learning for 
accurate assessments

Electronic Adaptive Learning grew from the potential of 
early ‘hypermedia’ [22] and evolved into Web-based envi-
ronments [23]. Evolving into an AI-supported environment 
appears to be the next logical step.

Briefly put, Adaptive Teaching and Learning (ATL) is the 
education method that allows material to be presented in 
a range of formats, sizes and levels, the choice of which is 
dependent upon the mastery of previous material as 
afforded by Custom GPT. Another application of the itera-
tive process of teaching and formative assessment, use the 
principles of Computer-Adaptive Testing [24], during which 
the student is tested based on their skill level, and their 
performance determines testing experience, until the final 
required level is reached.

As one can imagine, the resources required for material 
structuring and question creation and alignment are even 
greater than described in Tip 11. The material must be bro-
ken into logical sizes that can stand independently of each 
other, and can be interrogated by meaningful, formative 
assessment questions with diagnostic capabilities and 
branching scenarios. More focused materials allow for 
pointed questions, with greater value of ATL requiring 
more effort in construction. Although ChatGPT could be 
used, the repetitive and refining nature of the tasks would 
be better served by designing a custom GPT.

Conclusions

AI has the potential to transform the entire milieu of HPE 
and scholarship. As a growing field, digital scholarship can 
be leveraged to enhance scholarship. There is a great need 
for clear guidelines on the use of AI for HPE and its ethical 
use [25]. Our learners will continue to use AI tools even if 
it is considered cheating to use them [3]. In addition, there 
are several concerns for limitations, inaccuracies and biases 
of AI [26,27]. Using AI tools in pedagogically informed ways 
can help HPE explore the advantages and disadvantages 
they may afford for efficiencies, creativity informed by large 
data analysis.
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