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rtificial Intelligence (AI) originating in

the mid-twentieth century, replicates

human thought processes using
computer systems, integrating elements from
various disciplines. Since 1955, Al applications
have expanded rapidly, addressing educational
challenges in the past decade, notably in medical
education. A Web of Science search indicates a
growing interest, reflected in increasing
publications and citations over the last two
decades. The surge highlights a recent uptick in Al
utilization for research and development in
medical education, including virtual inquiry
systems, medical distance learning, and teaching
video creation in medical schools.’
Medical education is a continuous learning
process, spanning from undergraduate to
postgraduate and specialty training, applicable to
various healthcare professionals.”” Recognizing
the need to build on existing knowledge amid
rapidly advancing technology, Al in medical
education becomes crucial. AI holds potential in
enhancing the non-analytical, humanistic aspects
of medicine, aiding healthcare professionals in
processing vast amounts of information and
improving diagnostic capabilities.’
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The current generation of learners, growing up in
a digital world, values social connections,
collaboration, and sharing activities through
various software applications.” Educators must
adapt instructional tactics to engage these
learners, utilizing approaches suggested by
institutions like the Institute of Medicine. The
evolving healthcare landscape, including
digitalization and changing student
demographics, necessitates an evolution in
medical training.’

Al's application in curriculum development and
analysis, learning, and assessment is significant. It
can expedite curriculum reviews, solve complex
problems, improve accuracy in classification, and
assess relationships between parameters in
curriculum assessment.
personalized learning experiences, helping
students identify knowledge gaps and offering
accurate, rapid, and cost-effective assessments
with detailed feedback.’

To reform medical education in an Al-driven
world, emphasis should shift towards innovation
and research, incorporating skills like statistical
expertise and compassion. Students need to adapt
to evolving technologies, and medical education
must prepare them for a value-based payment
system, where accountability for quality and cost
becomes paramount.” Wartman et al. stress the
need for changes such as emphasizing invention

Al contributes to
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and research, developing skills beyond
memorization, adapting to technological
advancements, and transitioning to value-based
healthcare systems.’

Alin Medical Teaching and Learning

Al in medical education can impact the learning
process in three main ways: direct teaching,
support teaching, and empowering the learner.”
Integration of Al tools, such as chatbots, intelligent
tutoring systems (ITSs), virtual patients,
gamification, and adaptive learning systems,
enhances students' knowledge, skill development,

and understanding of complex medical concepts.”
14

Chatbots, programmed with advanced natural
language processing, can automate tasks like
summarizing and evaluating research. While they
offer quick access and assistance, caution is
advised due to the potential for generating false
references.” Intelligent Tutoring Systems (ITSs)
analyze student data to create personalized
learning experiences, emulating one-on-one
human tutoring. Virtual patients, interactive
computer simulations of clinical scenarios, allow
students to practice communication and clinical
reasoning skills in immersive environments. "

The use of virtual reality (VR) and augmented
reality (AR) with virtual patients makes learning
more enjoyable and effective.""” Gamification,
employing Al-driven games, enhances
engagement and collaborative efforts, providing
opportunities for risk-free clinical decision-
making.” Adaptive learning systems, integrated
with learning management systems, personalize
instruction to guide learners toward content
mastery at their own pace.”

Al-based tools also show promise in diagnostic
disciplines like radiology, pathology, and
microbiology. Content-based image retrieval
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(CBIR) aids in radiology teaching, while AI with
machine learning contributes to diagnosing
microbial infections. Advancements in deep
learning technologies focused on cellular images
can transform education in diagnostic pathology.”
In summary, Al reduces the burden of resource
searching, offers personalized learning with
immediate feedback, and provides simulation-
based platforms for practical learning experiences.

Alin Medical Research

Al can be an asset for academic medical
researchers by assisting in various aspects of their
work. These tools can aid researchers in tasks such
as collecting pertinent research articles,
identifying knowledge gaps in the literature,
formulating research questions, suggesting
appropriate statistical methods for available data,
creating graphical representations of data, and
even supporting manuscript writing.""’

Onenotable Al tool, ResearchRabbit, developed in
2021 by Human Intelligence Technologies
Incorporated in Seattle, WA, USA, provides
researchers in medical institutes with innovative
ways to search for articles, find writers, monitor
research landscapes, and collaborate with
researchers from different institutes.”® This tool's
strength lies in its extensive literature search
capabilities, offering visualization maps based on
network views and timelines.”

Moreover, Al can assist researchers in analyzing
large datasets derived from patients' treatment
charts, laboratory reports, and textual feedback
from students. By extracting relevant information
needed for research and structuring the data in an
organized manner, Al streamlines the process for
subsequent statistical analysis.”™"

Conclusion

Incorporating Al technology into medical
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education is considered crucial to align with the
changing expectations of learners and the growing
digital environment. This integration presents
various advantages, including the enhancement of
diagnostic and problem-solving abilities,
refinement of curriculum development and
analysis, facilitation of personalized learning, and
acceleration of evaluation processes. The article
emphasizes the significance of prioritizing
research, nurturing skills beyond memorization,
embracing a value-based approach to medical
practice, and equipping future healthcare
professionals to embrace progress in Al and
machine learning. However, a cautious approach
is necessary, considering ethical implications,
technical infrastructure, and faculty training to
ensure responsible Al integration in medical
education. To promote ethical considerations,
medical education should include dedicated
modules exploring the ethical aspects of Al
emphasizing transparency and comprehensibility
in Al systems to build trust among students,
faculty, and Al technologies.

Conflict of interest: None
Funding disclosure: None
References

1. Zhao H, Li G, Feng W. Research on
application of artificial intelligence in medical
education. Proc- Int Conf Eng Simul Intell
Control ESAIC, Hunan, China; 2018 Nov 9;
pp. 340-2.

2. Chan KS, Zary N. Applications and
Challenges of Implementing Artificial
Intelligence in Medical Education: Integrative
Review. JMIR Med Educ. 2019;5(1):e13930.

3. HanER, Yeo S, Kim MJ, Lee YH, Park KH, Roh
H. Medical education trends for future
physicians in the era of advanced technology
and artificial intelligence: An integrative

MedERA 2023; 5: 2

review. BMC Med Educ. 2019;19(1):1-15.

4. Greiner AC, Knebel E. Health Professions
Education: A Bridge to Quality. Washington
(DC): National Academies Press (US); 2003.

5. Blumenthal D. Training tomorrow's doctors: the
medical education mission of academic
health centers: a report of the Commonwealth
Fund Task Force on Academic Health
Centers. New York: Commonwealth Fund;
2002.

6. Garg T. Artificial Intelligence in Medical

Education. Am ] Med. 2020;133(2):e68.

7. Wartman SA, Combs CD. Medical education
must move from the information age to the age
of artificial intelligence. Acad Med.
2018;93(8):1107-9.

8. Varma JR, Fernando S, Ting BY, Aamir S,
Sivaprakasam R: The global use of artificial
intelligence in the undergraduate medical
curriculum: a systematic review. Cureus. 2023,
15:€39701.10.7759/cureus.3970

9. Kuhail MA, Alturki N, Alramlawi S, et al.:
Interacting with educational chatbots: a
systematic review . Educ Inf Technol. 2023,
28:973-1018.10.1007/s10639-022-11177-3

10. El Saadawi GM, Tseytlin E, LegowskiE, etal.: A
natural language intelligent tutoring system
for training pathologists: implementation and
evaluation. Adv Health Sci Educ Theory Pract.
2008, 13:709-22.10.1007/s10459-007-9081-3

11. Jiang H, Vimalesvaran S, Wang JK, Lim KB,
Mogali SR, Car LT: Virtual reality in medical
students' education: scoping review. JMIR
Med Educ. 2022, 8:e34860. 10.2196/34860

12. Tang KS, Cheng DL, Mi E, Greenberg PB:
Augmented reality in medical education: a
systematic review . Can Med Educ J. 2020,
11:e81-96.10.36834/cmej.61705

13. McCoy L, Lewis JH, Dalton D: Gamification
and multimedia for medical education: a

Volume 05, Issue 02, July - December 2023




MedERA - Journal of CMH LMC

landscape review . ] Am Osteopath Assoc.
2016,116:22-34.10.7556/ja0a.2016.003

14. Gupta S, Ojeh N, Sa B, Majumder MA, Singh K,

15.

16.

Adams OP: Use of an adaptive e-learning
platform as a formative assessment tool in the
cardiovascular system course component of an
MBBS programme. Adv Med Educ Pract. 2020,
11:989-96.10.2147/AMEP.S5267834

Santos MK, Ferreira Junior JR, Wada DT,
Tenorio AP, Barbosa MH, Marques PM:
Artificial intelligence, machine learning,
computer-aided diagnosis, and radiomics:
advances in imaging towards to precision
medicine. Radiol Bras. 2019, 52:387-96.

10.1590/0100-3984.2019.0049

Cole V, Boutet M: ResearchRabbit. ] Can
Health Libr Assoc. 2023, 44:43-7.
10.29173/jchla29699 33. King MR: A
conversation on artificial intelligence,
chatbots, and plagiarism in higher education .

MedERA 2023; 5: 2

Cell Mol Bioeng. 2023, 16:1-2. 10.1007/s12195-
022-00754-8

17. Jeyaraman M, K SP, Jeyaraman N,

18.

19.

Nallakumarasamy A, Yadav S, Bondili SK:
ChatGPT in medical education and research: a
boon or a bane?. Cureus. 2023, 15:e44316.
10.7759/cureus.44316

Dahmen J, Kayaalp ME, Ollivier M, Pareek A,
Hirschmann MT, Karlsson ], Winkler PW:
Artificial intelligence bot ChatGPT in medical
research: the potential game changer as a
double-edged sword. Knee Surg Sports
Traumatol Arthrosc. 2023, 31:1187-9.
10.1007/s00167-023-07355-6

Anis S, French JA: Efficient, explicatory, and
equitable: why qualitative researchers should

embrace Al, but cautiously. Business & Soc.
2023, 62:1139-44.10.1177/00076503231163286

Volume 05, Issue 02, July - December 2023




	Page 4
	Page 5
	Page 6
	Page 7

