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ABSTRACT 
The systematic alignment and analysis of educational content through curriculum mapping 
serves as a critical yet complex undertaking in developing, executing, and assessing medical 
education programs. In alignment with Kern’s steps for curriculum development, the process 
of curriculum mapping consists of connecting curricular standards to learning objectives, 
educational strategies, and evaluation methods. Artificial Intelligence’s (AI) Large Language 
Models are powerful tools for medical educators looking to optimize curriculum mapping. 
Following Kern’s process, our twelve tips demonstrate how medical educators can harness 
the power of AI to enhance the efficiency and creativity of the curriculum mapping process 
while highlighting the limitations and boundaries of such tools.
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Introduction

Curriculum mapping is a fundamental but challeng
ing process for medical education curricular plan
ning, implementation, and evaluation [1]. The 
process of curriculum mapping consists of connect
ing curricular standards to learning objectives, edu
cational strategies, and evaluation methods. 
Curriculum mapping aligns well with Kern’s six-step 
model for medical education curriculum develop
ment, which is a framework that helps educators 
design and implement effective medical curricula [2]. 
Kern’s approach emphasizes systematic planning and 
ensures that the curriculum is student-centered, evi
dence-based, and aligned with educational goals. 
The six steps include: needs and targeted needs 
assessment, goals and objectives, educational meth
ods, implementation, and evaluation [2]. The map 
transparently documents the curriculum so that stu
dents, educators, and administrators alike may visual
ize the relationships between components [1]. 
Institutions rely on Learning Management Systems 
to store vital curricular information for medical edu
cation and accreditation [3,4].

The methodical mapping process demands sus
tained focus and attention to detail. It involves dis
aggregation of educational programming into 
codified and structured curricular matrices amenable 
to systematic analysis through curricular evaluation, 
improvement, and renewal [2]. Artificial Intelligence 
(AI), a term coined in 1955, has progressed through 
stages of technological advancement from simple 

computational logic to rule-based reasoning, to the 
current stage of data-driven machine learning [5]. 
Generative AI (Gen-AI) has been evolving for deca
des, but it was brought to the attention of the 
masses with the development of large-scale lan
guage models. The release of Chat-GPT in late 2022 
made the use of the LLM widely accessible to indi
viduals without advanced computational training or 
organizational access. The Natural Language 
Processing power of Artificial Intelligence (AI) [6–9], 
together with generative capabilities and broadened 
access, has spawned new opportunities to enhance 
curricular mapping efforts.

There are existing examples of AI utilization in 
curricular development in the general educational lit
erature. Qualitative research has explored the AI 
capabilities in curricular adaptation ranging from 
content assessment to instructional experience 
enhancement [10]. However, descriptive examples of 
AI application capabilities for administrative educa
tional tasks are lacking or limited in scope. Two 
examples related to curriculum mapping demon
strated a reduced time requirement for learning 
objective categorization and gap identification with 
promising accuracy [11,12].

In their scoping review of AI in medical education, 
Gordon and colleagues compared medical educa
tion’s approach to AI as ‘culture shock’ [13]. As 
Gordon and colleagues concluded, currently medical 
education is ‘in awe of AI’s capabilities juxtaposed 
with apprehension about its implications’ [13]. To 
move ‘adaptation’ and ‘acceptance,’ we need 
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practical, effective, and responsible ways to use AI in 
medical education. Using Kern’s six-step model as a 
framework, our Twelve tips for harnessing the power 
of AI for curriculum mapping seeks to provide med
ical educators practical and effective ways to utilize 
AI tools in the creation, maintenance, and evaluation 
of curricular mapping while highlighting the limita
tions and boundaries of such tools.

Curriculum developmental step 1: Needs 
assessment

Tip 1: Navigate changing accreditation 
requirements

Accrediting agencies exist internationally, and when 
each revises their guidelines, Large Language Models 
(LLMs) are capable of standards alignment analysis, a 
process of: (a) identifying substantive changes, (b) 
mapping related standards, (c) detecting when 
requirements are added, removed, or modified, and 
(d) analyzing the impact on compliance needs. We 
deployed AI to assist in curriculum map updating for 
changes to accreditation requirement changes.

We created customized comparison prompts, as 
exemplified in the prompt and output detailed 
below. The application reduced the time required to 
perform the task by two working days. It accurately 
flagged areas in need of updating. The application 
recognized errors including manually overlooked 
areas requiring revision. Our human oversight 
detected minimal errors. We manually reviewed gen
erated output, highlighting updated or novel 
requirements and pinpointing critical differences 
between versions.

Customized prompt:
‘Compare documents in the different versions. 

Identify differences and changes between versions. 
Summarize the changes. Strictly use the uploaded 
documents without conducting an online search.’ We 
uploaded the current and revised versions of compli
ance documents to an LLM with commercial data 
protections.

Generated response:
The response was specific to our institutional 

documents, highlighting updated or novel require
ments and pinpointing critical differences between 
versions.

Tip 2: Mapping additional competencies to an 
existing curriculum

Medical curricula must undergo processes of con
tinuous improvement to address emerging know
ledge, skills, or insights. Therefore, the curriculum 
map must be updated to incorporate new standards 
or competencies. Our institution implemented a 

novel undergraduate medical education (UME) 
curriculum to address artificial intelligence in 
healthcare.

The content creator used the AI model to analyze 
how to better embed proposed AI competencies, 
such as ‘critical AI appraisal,’ into existing curricular 
maps [14]. See Table 1 for an example of the prompt 
and output for Tip 2. We found that the output was 
well-founded in Kern’s framework and aligned the 
new competency with existing content. The frame
work provided a strong outline for the consideration 
of novel approaches. The use of the model reduced 
faculty time to outline an initial approach by 50% 
and provided a skeleton for editing purposes.

Curriculum developmental step 2: Targeted 
needs assessment

Tip 3: Curriculum keyword mapping

Medical schools receive inquiries regarding specific 
aspects of their curriculum, such as inclusion or fre
quency content related to a particular subject. By 
systematically mapping keywords to curricular objec
tives, medical educators may easily identify content 
within the curriculum. We created an optimized 
prompt to accurately match the keyword list to con
tent embedded within our curriculum. See Table 1
for an example of the prompt and output for Tip 3.

Our optimized prompt [15] used the following 
strategies: (1) The persona pattern was used to 
instruct the model to act as an expert in curriculum 
mapping in medical education [16]. (2) Specific 
instructions narrowed the task scope, enhancing pre
cision of mapping and limiting the model’s creativity 
in output generation, such as creating novel key
words. (3) Examples were included within the 
prompt to aid in formatting the output response. (4) 
Data context, in this case, the keyword list, was inte
grated within the prompt rather than uploaded as a 
separate file. The use of the model to match key
words to content improved efficiency with regards 
to time spent and reduced the number of faculty 
and staff needed for task completion. Inclusion of 
the data within the prompt improved consistency 
and reliability of the output.

Curriculum developmental step 3: Goals and 
objectives

Tip 4: Map training-year-specific competency- 
based objectives for rotations

Designing competency-based goals and objectives is 
often a challenging task for educators and program 
leaders [17]. This complexity is heightened by 
accreditation standards present in medical education 
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world-wide. AI models can assist in crafting these 
goals and objectives for each rotation, specifying the 
competencies residents are expected to meet. See 
Table 1 for an example of the prompt and output 
for Tip 4. In one instance, our team used the model 
to draft goals and objectives, which program leader
ship collaboratively refined. The finalized objectives 
met accreditation standards and were completed 
within an hour, illustrating how AI can efficiently 
support curriculum development while preserving 
faculty oversight for quality and compliance.

Tip 5: Map accreditation requirements, 
competencies, and content descriptors to 
educational learning objectives

Educators use content lists endorsed by governing, 
accrediting, licensing, or programmatic leaders. 
Content lists may be specific to their country, spe
cialty, or institution, and the content features from 
these lists inform educational objectives. LLMs may 
be used to connect accreditation standards to learn
ing objectives by efficiently summarizing, categoriz
ing, and tabulating data extracted from text. For 
example, content lists may be tabulated alongside 
corresponding learning objectives to identify content 
features falling outside existing objectives as curricu
lar gaps.

We used an AI model to complete a curricular 
gap analysis for block phases in the pre-clerkship 
UME setting. See Table 1 for an example of the 
prompt and output for Tip 5. Use of the AI model 
reduced the time to review and ensure appropriate 
linking of content features and curricular content by 
>50%. Our prompting resulted in high sensitivity for 
inclusion of related learning objectives, such that 
content relevancy to the descriptors was at times 
minimal and needed human oversight. To further 
constrain the output, we prompted the model with 
a follow-up prompt to remove extraneous data 
which ensured desired specificity thresholds for con
tent relevancy.

Curriculum developmental step 4: 
Educational methods

Tip 6: Restrict the LLM to a specific 
knowledgebase when aligning requirements or 
educational research to instructional or 
assessment methods

Configuring an LLM to reference specific standards 
ensures responses precisely align. By instructing the 
AI model to cite specific sections from these docu
ments, educators can fact check the accuracy of rec
ommendations. For example, when focusing on 
feedback, uploading both learning concepts from 

research and summaries of related requirements 
allows the model to align strategies with standards. 
See Table 1 for an example of the prompt and out
put for Tip 6.

By using the model to cross-reference require
ments with learning concepts from educational 
research, faculty can streamline the process of map
ping research-based insights onto required stand
ards. This approach reduced the time spent locating 
and aligning supporting evidence with specific 
requirements, enabling faster development of 
instructional strategies and assessment methods. 
Prompting the AI model to provide exact section 
numbers and page references helped faculty effi
ciently verify the alignment and accuracy of recom
mendations. While manual validation of citations 
remains necessary, the model offers a reliable start
ing framework, shortening the initial research phase.

Tip 7: Use tables for comparative analysis in 
developing educational strategies

LLM’s can generate comprehensive comparison 
tables formatted to include desired elements like 
learner autonomy, real-time adaptability, cognitive 
load, and faculty resource needs. These detailed 
tables provide faculty with an in-depth view of how 
various instructional methods address specific compe
tencies, supporting more informed decisions tailored 
to the unique demands of medical training. See Table 
1 for an example of the prompt and output for Tip 7. 
The AI model’s output (see Tip 7 on Table 1) clearly 
compares methods (self-directed eLearning, case- 
based learning, and simulation-based training) across 
critical factors like engagement, scalability, cognitive 
load, and real-time adaptability.

Using the AI model-enhanced decision-making by 
presenting complex information in a digestible for
mat helped faculty identify the most suitable teach
ing methods. By integrating this tool, faculty saved 
time evaluating instructional options and making 
evidence-based decisions tailored to medical educa
tion. These tables also served as learning aids, giving 
residents a clear understanding of training methods 
and their clinical applications.

Tip 8: Mapping best practice educational 
methods to goals and objectives

When selecting educational strategies for specific 
learning objectives, active learning methods are a 
superior approach as they have been shown to pro
mote better retention and application of knowledge 
[18]. LLMs can be utilized to link active learning 
strategies to specific learning objectives where active 
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learning may be less easily envisioned. See Table 1
for an example of the prompt and output for Tip 8.

Use of LLMs for implementing active learning in 
curricula saves time and generates multiple novel 
ideas when difficult to envision change. A review of 
the suggestions generated by an LLM is essential to 
ensure accuracy, as LLMs can include incorrect infor
mation or generate infeasible ideas that may not be 
evidence based. See Tip 7 for ways to perform a 
comparative analysis of educational strategies.

Curriculum developmental step 5: 
Implementation

Tip 9: Map faculty development needs to 
curricular objectives

LLM’s can assist in reviewing curriculum objectives 
to identify areas where faculty might benefit 
from additional development and resources. For 
example, if objectives emphasize interprofessional 
collaboration, an AI model can suggest where faculty 
development may be enhanced. This approach helps 
curriculum designers ensure that faculty skills and 
available resources are well-matched with require
ments, promoting a cohesive and supportive learn
ing environment. See Table 1 for an example of the 
prompt and output for Tip 9.

Literature suggests that systematic needs assess
ments are often missing from faculty development 
initiatives [19]. AI model recommendations bridge 
this gap by providing an initial framework to align 
faculty development with curricular objectives, 
streamlining the planning process and saving time 
while offering a structured starting point. While out
puts require refinement to ensure their applicability, 
this approach enables faculty to focus on imple
menting strategies that better address curricular 
demands, fostering a more effective educational 
environment.

Tip 10: Create an implementation plan and 
checklist

Successful curricular implementation involves dili
gent project management with consideration of a 
specific implementation plan. LLM’s can generate an 
implementation plan and checklist, providing educa
tors with a helpful framework for considering needs. 
We applied this to the implementation of a novel 
session within an existing UME AI curriculum. See 
Table 1 for an example of the prompt and output 
for Tip 10. The implementation guide output was 
comprehensive. It included all the elements consid
ered by the team and elements that had not been 
anticipated by the team, preventing potential imple
mentation missteps.

Using an LLM saved an estimated 32 hours of fac
ulty and administrative time by addressing the 
implementation design in a proactive and compre
hensive manner rooted in Kern’s curriculum develop
ment framework [2]. The output included elements 
that lacked relevance to our implementation, and it 
did not identify elements unique to our institutional 
structure. Both limitations were easily identified 
through traditional processes.

Curriculum developmental step 6: Evaluation

Tip 11: Write multiple-choice questions mapped 
to specific learning objectives

In Kern’s curriculum development process, learner 
assessment is an essential step to ensure appropriate 
transference of knowledge [2]. LLMs are excellent 
tools for multiple-choice question (MCQ) generation 
and there are many studies demonstrating the utility 
of AI with MCQ generation [20–23]. One article used 
AI to find gaps between assessment and learning 
objectives from a curriculum map [24]. When starting 
from a curriculum map, LLMs can generate new 
MCQ in alignment with specific levels of Bloom’s tax
onomy [25] (i.e. recall vs. application of knowledge) 
from learning objectives. By constraining the model 
to specific learning objectives, learner characteristics, 
and level of Bloom’s taxonomy, educators may pro
duce precise questions with assessment intentional
ity. See Table 1 for an example of the prompt and 
output for Tip 11. LLMs reduced the time required 
to write a single MCQ by 80%. Human oversight is 
required to identify questions or answers that con
tain inaccuracies.

Tip 12: Aligning programmatic evaluations with 
accreditation requirements and programmatic 
objectives

The final step in curriculum mapping involves evalu
ation of the health education program itself to ensure 
it has achieved its aims while identifying areas in need 
of improvement. UME and Graduate Medical Education 
(GME) aim to ensure physician accountability and have 
moved toward competency-based assessment [26]. 
Foundational competencies for UME define observable 
and measurable abilities of students. Curriculum evalu
ation may involve mapping the competency to the 
existing curriculum using strategies in the above tips, 
such mapping the competency to learning objectives, 
educational strategies, or assessments. LLM capabilities 
extend beyond these functions of text summary, syn
thesis, or transformation.

We utilized an LLM as an idea-generating collab
orator to co-design plans to improve assessment 
strategies for foundational competencies. In this 
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example, we utilized it to design assessments for 
one systems-based practice foundational compe
tency [27]. See Table 1 for an example of the prompt 
and output for Tip 12. The output included a docu
ment presenting the framework and involved ele
ments. We found that this single prompt and output 
saved four faculty hours involved in generating ideas 
and organizing novel approaches to assessing com
petency. Faculty were able to brainstorm ideas and 
compare them to the framework, editing the frame
work to achieve their desired approach.

Conclusion

Artificial intelligence holds terrific promise for 
enhancing curricular development by improving the 
efficiency and effectiveness of fundamental curricular 
mapping processes. These twelve tips demonstrate 
the utility of AI applications of textual analysis, syn
thesis, and transformation in stages of curriculum 
mapping. Refer to Appendix 1 for details about 
which AI tools were used. The tips show AI capabil
ities for generating curricular objectives, instructional 
methods, implementation tools, and assessments.

Educational teams utilize curricular mapping to 
visualize curricular components and recommend 
strategies for curriculum development and continu
ous educational quality improvement. A major limita
tion of traditional curriculum mapping is the inability 
to track changes overtime as they apply to individual 
learners progressing through the curriculum. For 
example, as curriculum maps evolve, it can be diffi
cult for a teacher to understand exactly what a 
fourth-year student studied as a first-year student. 
Current AI applications demonstrate both promise 
and limitations in dynamic medical curriculum 
design. AI holds promise for identifying relationships 
between mapping variables through machine learn
ing algorithms, thereby lending valuable insight to 
curriculum specialists [28]. AI has established its util
ity as a technological collaborator to assist with cur
riculum mapping tasks, making contributions that 
facilitate the work of educational teams [10,11]. As 
the use of AI grows in medical education, AI can be 
used to transform Learning Management Systems to 
be teacher and student oriented, adaptive, and 
monitor changes over time [29–31]. While both 
human and technological collaborators share cap
ability limitations in their potential to produce errors 
and biases, both additionally possess promising 
potential to mitigate error or biases by reflecting on 
their own processes for improvement. The current 
human-technological collaboration represents merely 
the initial phase of a continual transformative jour
ney, with vast unexplored potential for revolutioniz
ing medical education processes still on the horizon.

Responsibility and accountability, however, remain 
qualities that are distinctly human and render dis
tinctly human capabilities. Educators’ oversight of 
educational structures and processes extends 
beyond tasks of monitoring curricular alignment 
with requirements, objectives, or educational 
research. Humans have moral agency to make con
scious decisions based on their understanding of 
ethical and emotional consequences. Educational 
teams have the ability to learn from subsequent feel
ings of pride or remorse when evaluating educa
tional outcomes. They contend with the 
consequences of their educational actions, be they 
legal, professional, or personal, and their reputations 
and relationships are impacted by their choices.

Human-AI collaboration uses AI systems to 
enhance rather than replace human cognitive capa
bilities. We believe these tips demonstrate the 
potential of medical education to adapt curriculum 
mapping processes using AI tools. As medical educa
tion embarks on a journey toward AI acceptance, 
the tips represent early steps in moving from AI- 
resistance toward the constructive work of deploying 
the tools in a professionally responsible and ethically 
accountable manner.
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