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ABSTRACT | INTRODUCTION: The integration of artificial
intelligence (Al) into education reflects rapid technological
progress and a shift toward innovative teaching methods. Given
Al's disruptive potential, it is essential to assess its impact on
teaching competencies in medical education in a comprehensive
and multidisciplinary manner. OBJECTIVES: To compare the
perceptions of medical educators and technology professionals
regarding the potential replacement of teaching competencies
by Al. MATERIALS AND METHODS: A cross-sectional, quantitative
study was conducted with 82 participants (65 medical educators
and 17 technology professionals) using an anonymous online
survey. Participants assessed the likelihood of Al replacing 14
teaching competencies, classified by complexity, automation
potential, and expected timeline. RESULTS: Agreement between
groups was found in 64.3% of competencies. There was 80.0%
agreement for low-complexity, high-automation tasks, 60.0%
for medium-complexity, partially automatable competencies,
and 50.0% for high-complexity, low-automation functions. As
task complexity increased, belief in Al replacement decreased.
Significant differences emerged in competencies such as rigorous
content selection (p=0.029), anticipating student difficulties
(p=0.018), linking theory and practice (p=0.032), reinforcing
student contributions (p=0.017), and adapting teaching based on
feedback (p=0.046). In these cases, technology professionals were
more inclined than educators to believe in the replacement of
such competencies by Al. Most participants believed replacement
could occur within the next five years. CONCLUSION: Both groups
foresee increasing Al adoption in medical teaching, especially in
tasks of lower complexity. While agreement diminishes for more
complex competencies, there is a shared expectation that Al will
increasingly shape educational practices soon.
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RESUMO | INTRODUGAO: A incorporagdo da inteligéncia artificial
(IA) na educagdo reflete avancos tecnolégicos acelerados e a bus-
ca por métodos inovadores de ensino. Diante do seu potencial
disruptivo, torna-se essencial discutir seus impactos sobre as com-
peténcias docentes na educacdo médica de maneira abrangente e
multidisciplinar. OBJETIVOS: Comparar as percepces de docen-
tes da area médica e profissionais de tecnologia quanto a possivel
substituicio de competéncias docentes por IA. MATERIAIS E ME-
TODOS: Estudo transversal, quantitativo, com 82 participantes (65
docentes e 17 profissionais de tecnologia), realizado por meio de
questionario online anénimo. Foram avaliadas 14 competéncias
docentes quanto a possibilidade de substituicdo por IA, consideran-
do complexidade, potencial de automacdo e prazo estimado para
ocorrer. RESULTADOS: Houve concordancia entre os grupos em
64,3% das competéncias. A concordancia foi de 80,0% para tarefas
de baixa complexidade e alta automacdo, 60,0% para competéncias
de média complexidade e parcialmente automatizaveis, e 50,0%
para funcdes de alta complexidade e baixa automacio. A medida
que a complexidade aumentava, diminuia a crenca na substituicdo
por IA. Houve divergéncias significativas em competéncias como
sele¢do de contetido com rigor (p=0,029), antecipacdo de dificulda-
des dos estudantes (p=0,018), articulacdo teoria-pratica (p=0,032),
reforco de contribui¢des dos alunos (p=0,017) e adaptacdo docente
com base em devolutivas (p=0,046). Nesses casos, os profissionais
de tecnologia mostraram-se mais inclinados a acreditar na substi-
tuicdo dessas competéncias por IA do que os docentes. A maioria
acredita que a substituicdo pode ocorrer em até cinco anos. CON-
CLUSAO: Ambos os grupos preveem a adocdo crescente da IA no
ensino médico, especialmente em atividades de menor complexida-
de. Embora o consenso diminua em relagdo as competéncias mais
complexas, hd uma expectativa compartilhada de que a IA moldara
cada vez mais as préaticas educacionais no futuro préximo.

PALAVRAS-CHAVE: Inteligéncia Artificial. Educacdo de Graduagdo
em Medicina. Docentes.
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Artificial intelligence (Al) can be defined as the
ability of a technological system to perform
activities typically attributed to humans. Although
its potential and benefits are generally highlighted,
negative outcomes such as breaches of privacy,
lack of accountability, and unemployment are often
mentioned’. Therefore, it is crucial to foster broad
and in-depth discussions regarding the benefits and
risks of Al in replacing human activities in sectors
such as healthcare and education.

Studies emphasize the advances made by Al in these
areas,suchasprocessoptimizationandimprovements
in disease diagnosis*3. However, there are ongoing
debates about the possible socioeconomic effects,
such as unemployment and the loss of human
touch at work*®, in addition to concerns related to
developing critical thinking among users, including
students and educators, as well as issues of access,
reliability of results, and ethical considerations®Z.
These are especially relevant given the risks of bias
and discrimination, lack of deep understanding, and
difficulties in evaluating the quality of responses
associated with tools such as the ChatGPT2.

These studies and reflections are pertinent, as Al is
increasingly embedded in various sectors of society. In
medicine, Al plays important competencies in assisting
in disease diagnosis and staging and improving
treatment efficacy in several specialties?®. In the field
of education, Al has recently gained popularity and
practical applicability, especially during the covid-19
pandemic, a period marked by accelerated technological
advancements®°, Nevertheless, there is a widespread
perception among education professionals that human
interaction remains essential in teaching and learning
processes’.

In this context, it is important to emphasize the
essential role of teachers, as they have a significant
impact on student engagement and development. Itis
well known, for example, that the quality and training
of teaching staff are directly related to the economic
and professional development of the population and
region12. With technological advances, albeit slowly
but steadily, a growing number of teachers have
begun to adopt Al tools to enhance their teaching
practices and out-of-class activities to improve
student learning, reduce workload, and measure
student progress’.

The increasing use of artificial intelligence (Al) tools
in education is associated with a wide range of
potential applications, including the development
of mind maps, the synthesis of information, the
retrieval of scientific articles, the grading of academic
assignments, and the resolution of students’inquiries.
As these technologies become more widespread and
continue to advance, a scenario emerges in which
functions traditionally performed by educators
may be replaced by automated systems. Despite
the relevance of this phenomenon, significant
gaps remain in understanding the perceptions
of the key actors in this process — educators
themselves. Moreover, even less is known about how
professionals from other fields, particularly those in
technology, perceive this potential displacement of
teaching competencies by Al.

Therefore, this study sought to explicitly compare
the perceptions of medical education teachers and
technology professionals regarding the potential
replacement of teaching competencies by Al
By confronting these perspectives, the research
question that guides this study can be posed: To
what extent do these different professional groups
converge or diverge in their views on Al's ability to
replace teaching competencies in medical education?
This comparative approach is essential to better
understand whether the integration of Al into teaching
should be interpreted as a threat of substitution or as
an opportunity to empower teachers and learners to
achieve more effective and holistic outcomes!4.

2.1. Study design

This was a cross-sectional, quantitative study with
a descriptive and analytical nature conducted from
May 2023 to April 2024.

2.2. Population and sampling methods

The target population of the study was composed of
two groups: the first consisted of faculty members
from medical programs at Brazilian higher education
institutions (HEls); the second group comprised
technology professionals with experience in Al
implementation and development in Brazil.
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Among the teachers, we included those who were formally affiliated with undergraduate medical programs at
Brazilian HEIs. We excluded those who worked exclusively in administrative activities (such as coordination positions
or roles without direct contact with students in the classroom context) and those who were on leave or retired.

For the technology professionals, we included those who reported working with Al in companies in the national
market. We excluded those who were not directly involved in project design, process optimization, or artificial
intelligence technology development.

2.3. Procedures and measurements

For both groups, we analyzed perceptions of the possibility of replacing teaching functions with Al. To this end,
a questionnaire containing 14 questions was developed by the authors based on scientific literature regarding
teaching competencies in medical education. The questionnaire included the following response options: (1)
competence replaceable in the short or medium term (within next five years); (Il) competence replaceable in the
long or indefinite term (more than five years); and (Ill) competence not replaceable by Al. The questions addressed
14 professional competencies of teachers and the possibility of these being replaced by Al technologies.

Subsequently, these functions were grouped based on complexity level and automation potential into “low
complexity and high automation functions,” “medium complexity and partially automatable functions,” and “high
complexity and low automation functions.” For this purpose, the ChatGPT 4.0 tool was used with the following
prompt: “Act as a professor specialized in undergraduate medical education. Based on the competencies listed
below, classify them into the groups: ‘low complexity,’ ‘medium complexity,” and ‘high complexity.” The resulting
stratification was subsequently reviewed and validated by a group of experts and principal researchers (Table 1).

Table 1. Comparison of perceptions between teachers and technology professionals regarding the replacement of teaching functions by Al. Data presented as
absolute frequency (n) and relative frequency (%)

Level of complexity and automation Teaching function

—

. Develop teaching materials for student use.

. Adapt teaching materials according to student needs.

Low complexity and high automation . Selection/organization of content with scientific rigor, clarity, and depth appropriate to the objectives.

. Develop activity schedules to be followed by other teachers and students.

. Develop tests and assessments and evaluate student performance in these assessments.

. Relating old and new knowledge in the addressed field.

Medium complexity and partial : : - ) .
. Correlating theoretical content with practical experiences.

2
3
4
5
6. Anticipating possible difficulties, questions, and misunderstandings of students.
7
8
9

automation
. Proposing analogies, problem situations, and constructive questions.
10. Proposing means for students to develop study autonomy.
11. Guiding and motivating students, considering their individualities.
High complexity and low automation 12. Resolving conflicts and misunderstandings between students.

13. Recognizing, encouraging, and reinforcing positive student contributions.

14. Modifying their own teaching practices based on self-criticism and external feedback.

Source: the authors (2025).
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Participants were recruited for the study using the
snowball sampling method, a non-probabilistic
technique in which initial respondents refer additional
participants from their social or professional
networks. Demographic factors such as age, gender
identity, and professional experience duration were
examined as potential variables for association.

The invitation to participate in the research was
made through virtual messages sent electronically
viaemailand messaging apps. For the data collection,
a link containing all the project information, along
with the structured and anonymous questionnaire,
was provided.

2.4. Data analysis

The data analysis was performed using JAMOVI
software (version_2.5.3). The data are presented
using descriptive statistics. Categorical variables are
presented as absolute and relative frequencies. For
the comparison between group responses, Pearson's
chi-square test for independence was applied. The
level of statistical significance was set at 5%.

2.5. Ethical aspects

This study complies with the Declaration of Helsinki
and Resolutions 466/12 and 510/16 of the Brazilian
National Health Council (CNS). The research project
was approved by the Brazilian Ethics Committee
(CAAE: 69558623.3.0000.5033). The autonomy,
confidentiality, and privacy of the participants were
respected. All participants were informed about the
objectives and methods of the research and signed
the informed consent form.

A total of 82 professionals from eight Brazilian states
(BA, CE, DF, GO, MG, PE, R} and SP) participated in
the study; these professionals included 65 medical
school faculty members, mostly male (64.6%), and 17
technology professionals, mostly female (58.5%). The
median age of the individuals was similar: 43 years
for the faculty sample and 45 years for the technology
professionals participating in the study.

3.1. Replacement of teaching functions by Al

Among the 14 teaching functions assessed, there was
agreement between faculty members and technology
professionals in nine cases (64.3%) regarding the
potential replacement of teaching work by Al (Table
2). No statistically significant associations were
observed concerning age, gender identity, or length
of professional experience.

Technology professionals were generally more likely
than faculty members to anticipate the replacement
of human labor by Al across all functions. This
difference was observed in all levels of complexity
(Figure 1A). However, it was most pronounced in
high complexity and low automation tasks, where
the gap between groups was largest. In contrast,
for low- and medium-complexity functions, the
difference between faculty members and technology
professionals was slightly smaller. Additionally, as
function complexity increased, overall agreement on
Al replacement decreased, particularly among faculty
members, who demonstrated greater resistance to Al
replacing these functions (Figure 1B).

Notably, the only function where faculty members
were more likely than technology professionals to
foresee Al replacement was "proposing means for
students to develop study autonomy", suggesting that
educators recognize Al's potential role in fostering
independent learning (Figure 1B).
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Table 2. Comparison of perceptions between teachers and technology professionals regarding the replacement of teaching functions by Al.

Data presented as absolute frequency (n) and relative frequency (%)

Low complexity and high automation

Develop teaching materials for student use Teachers Tech Professionals p-value
Not replaceable 10(15.3) 0(0.0)
0.084
Replaceable 55 (84.7) 17 (100.0)
Adapt teaching materials according to student needs Teachers Tech Professionals p-value
Not replaceable 13(20.0) 1(5.8)
0.168
Replaceable 52 (80.0) 16 (94.2)
Selection/organization of content with saer}tm(‘: rigor, clarity, and depth appropriate Teachers Tech Professionals p-value
to the objective
Not replaceable 21(32.3) 1(5.8)
0.029
Replaceable 44 (67.7) 16 (94.2)
Develop activity schedules to be followed by other teachers and students Teachers Tech Professionals p-value
Not replaceable 6(9.2) 0(0)
0.336
Replaceable 59 (90.8) 17 (100,0)
Develop tests and assessments and evaluate student performance in these .
Teachers Tech Professionals p-value
assessments
Not replaceable 10(15.3) 0(0.0)
0.084
Replaceable 55 (84.7) 17 (100.0)
Medium complexity and partial automation
Anticipating possible difficulties, questions, and misunderstandings of students Teachers Tech Professionals p-value
Not replaceable 17 (26.1) 0(0.0)
0.018
Replaceable 48 (73.9) 17 (100.0)
Relating old and new knowledge in the addressed field Teachers Tech Professionals p-value
Not replaceable 10(15.3) 0(0.0) 0119
Replaceable 55 (84.7) 17 (100.0) '
Correlating theoretical content with practical experiences Teachers Tech Professionals p-value
Not replaceable 21(32.3) 1(5.8)
0,032
Replaceable 44 (67.7) 16 (94.2)
Proposing analogies, problem situations, and constructive questions Teachers Tech Professionals p-value
Not replaceable 12(18.4) 0(0.0)
0.063
Replaceable 53(81.6) 17 (100.0)
Proposing means for students to develop study autonomy Teachers Tech Professionals p-value
Not replaceable 14 (21.5) 6(35.2)
0.240
Replaceable 51 (78.5) 11 (64.8)
High complexity and low automation
Guiding and motivating students, considering their individualities Teachers Tech Professionals p-value
Not replaceable 24 (36.9) 5(29.4)
0.564
Replaceable 41 (63.0) 12 (70.6)
Resolving conflicts and misunderstandings between students Teachers Tech Professionals p-value
Not replaceable 39 (60.0) 6(35.2)
0.068
Replaceable 26 (40.0) 11 (64.8)
Recognizing, encouraging, and reinforcing positive student contributions Teachers Tech Professionals p-value
Not replaceable 28 (43.1) 2(11.7)
0.017
Replaceable 37 (56.9) 15(88.3)
Modifying their own teaching practices based on self-criticism and external feedback Teachers Tech Professionals p-value
Not replaceable 19(29.2) 1(5.8)
0.046
Replaceable 46 (70.8) 16 (94.2)

Source: the authors (2025).
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Figure 1. Radar chart showing the average responses on the replacement of teaching skills by Al, categorized by level of complexity e automation (A) and by
specific teaching skills (B)

A

Medium Complexity
and Partial Automation

Low Complexity and
High Automation

High Complexity

; —— Teachers
and Low Automation —— Toch Professionals
Low Complexity and
High Automation
—— Teachers

= Tech Professionals

Medium Complexity
and Partial Automation

High Gomplexity
and Low Automation

Source: the authors (2025).

Caption: The chart illustrates the average responses from teachers and tech professionals regarding the potential automation of teaching functions.
Panel (A) categorizes responses by complexity and automation levels, while panel (B) presents responses for each teaching skill individually.
Skills are grouped as follows: 1-5 represent low complexity and high automation; 6-10 correspond to medium complexity and partial automation;
and 11-14 indicate high complexity and low automation.
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Overall, both groups believe in the strong integration of Al into teaching functions, especially in activities with low
complexity and high automation potential. Of the five functions classified in this way, there were convergences
between groups in four of them (Table 2). The only significant difference in this group was in the competence
“selection/organization of content with scientific rigor, clarity, and depth appropriate to the objective,” where
confidence in the replacement of teaching work by Al was significantly greater among technology professionals
than among faculty members (94.2% vs. 67.7%, p=0.029).

Among the five functions classified as medium complexity and partially automatable, there was agreement on the
potential replacement by technology in three (60.0%) of them (Table 2). Similarly, confidence in the replacement
of human work by Al was significantly greater among technology professionals than among faculty members in
the functions “anticipating possible difficulties, questions, and misunderstandings of students” (100.0% vs. 73.9%,
p=0.018) and “correlating theoretical content with practical experiences” (94.2% vs. 67.7%; p=0.032).

For the functions classified as high complexity and low automation potential, technology professionals showed
greater confidence in the replacement of teaching work by Al in two out of four cases: “recognizing, encouraging, and
reinforcing positive student contributions” (88.3% vs. 56.9%, p=0.017) and “modifying their own teaching practices
based on self-criticism and external feedback” (94.2% vs. 70.8%, p=0.046). Table 2 summarizes these findings.

3.2. Timeframe for replacing teaching functions with Al

When analyzing the perceptions of faculty and technology professionals regarding the timeframe for replacing
teaching functions with Al, among those who believe in such replacement, no statistically significant differences
were found between the groups for 13 out of the 14 listed functions (Table 3). In this context, most respondents
expect replacement to occur in the short or medium term (within the next five years), particularly for low-
complexity functions (Figure 2A).

Table 3. Perceptions of teachers and technology professionals regarding the timeframe for the replacement of teaching functions by Al.
Data presented as absolute frequency (n) and relative frequency (%) (to be continued)

Low complexity and high automation

Develop teaching materials for student use Teachers Tech Professionals p-value
Short/medium term 38 (69.1) 14 (82.4) 0.286
Long/indefinite term 17 (30.9) 3(17.6) '
Adapt teaching materials according to student needs Teachers Tech Professionals p-value
Short/medium term 32(61.6) 12 (75.0)
0.324
Long/indefinite term 20 (38.4) 4 (25.0)

Selection/organization of content with scientific rigor, clarity, and depth appropriate to

the objective Teachers Tech Professionals p-value
Short/medium term 22 (50.0) 10(62.5)
Long/indefinite term 22 (50.0) 6(37.5) 0391
Develop activity schedules to be followed by other teachers and students Teachers Tech Professionals p-value
Short/medium term 38 (64.5) 14 (82.4)
Long/indefinite term 21(35.5) 3(17.6) o161
Develop tests and assessments and evaluate student performance in these assessments Teachers Tech Professionals p-value
Short/medium term 38 (69.1) 15(88.3)
Long/indefinite term 17 (30.9) 2(11.7) 0118
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Table 3. Perceptions of teachers and technology professionals regarding the timeframe for the replacement of teaching functions by Al.
Data presented as absolute frequency (n) and relative frequency (%) (conclusion)

Medium complexity and partial automation

Anticipating possible difficulties, questions, and misunderstandings of students Teachers Tech Professionals p-value
Short/medium term 22 (45.9) 12 (70.6) 0.791
Long/indefinite term 26 (54.1) 5(29.4)

Relating old and new knowledge in the addressed field Teachers Tech Professionals p-value
Short/medium term 29 (52.8) 0(0.0)
Long/indefinite term 26 (47.2) 17 (100.0) <0001
Correlating theoretical content with practical experiences Teachers Tech Professionals p-value
Short/medium term 22 (50.0) 10 (62.5) 0.391
Long/indefinite term 22 (50.0) 6(37.5)
Proposing analogies, problem situations, and constructive questions Teachers Tech Professionals p-value
Short/medium term 32 (60.4) 12 (70.6)
Long/indefinite term 21 (39.6) 5(29.4) 044>
Proposing means for students to develop study autonomy Teachers Tech Professionals p-value
Short/medium term 35 (68.7) 8(72.8) 0.789
Long/indefinite term 19(31.3) 3(27.2)
High complexity and low automation
Guiding and motivating students, considering their individualities Teachers Tech Professionals p-value
Short/medium term 20 (48.7) 7 (58.4)
Long/indefinite term 21(51.3) 5 (41.6) 0560
Resolving conflicts and misunderstandings between students Teachers Tech Professionals p-value
Short/medium term 9(34.6) 4(36.3)
Long/indefinite term 17(65.4) 7(63.7) 0919
Recognizing, encouraging, and reinforcing positive student contributions Teachers Tech Professionals p-value
Short/medium term 18 (48.6) 8(53.4)
Long/indefinite term 19 (51.4) 7 (46.6) 0759
Modifying their own teaching practices based on self-criticism and external feedback Teachers Tech Professionals p-value
Short/medium term 22 (47.8) 10 (62.5)
Long/indefinite term 24 (52.2) 6(37.5) 0312

Source: the authors (2025).

Further analysis of those who believe in the replacement of teaching functions indicates that this perception
varies proportionally with the complexity of the functions. Specifically, as the complexity of a function increases,
the expected timeframe for its replacement by Al tends to be longer (Figure 2). These findings reinforce the idea
that the perceived feasibility of Al replacing teaching functions is directly related to the complexity of the tasks
performed, with greater resistance to automation as complexity increases.
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Figure 2. Bar charts showing the percentages of teachers and technology professionals who believe that teaching skills will be replaced by Al in the short/
medium or long/indefinite term, categorized by level of complexity and automation

A Low Complexity and High Automation
Teachers ITH 63%
Tech :
Professionals e 5
1] 10 20 30 40 50 &0 70 1] 90 100

B Long or indefinite term M Short or medium term

B Medium Complexity and Partial Automation
Teachers 44% 56%
Tech .
Professionals S Z
o 10 20 30 40 50 60 70 BO 90 100

m Long or indefinite term W Short or medium term

C High Complexity and Low Automation
Teachers 54%. A6%
Tech -
Professionals 6% 54%
1] 10 20 30 40 50 &0 70 B0 90 100

m Long or indefinite term W Short or medium term

Source: the authors (2025).
Caption: The charts display the percentage of agreement with Al replacement for each function group: (A) low complexity and high automation, (b) medium
complexity and partial automation, and (c) high complexity and low automation.
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The main results of this study reveal a predominant
perception, both among medical educators and
technology professionals, regarding the short-
term replacement of teaching competencies by Al.
The analysis of the teaching functions investigated
provides a comprehensive understanding of
these two groups’ perceptions of Al's potential in
undergraduate medical education.

The increasing use of technology in educational
activities cannot be denied or ignored. For this
reason, digital skills have become essential in higher
education’. Evidence suggests that educators are
aware of this need and have positive perceptions
regarding the integration of technology into their
teaching and learning practices, making them more
interactive and effective’®. However, adequate
training for the use of these tools in teaching practice
is highly necessary®.

The integration of Al into medical education
raises important questions about its potential to
complement or replace traditional methods, such as
bedside teaching — a tool considered fundamental
to the basic training of future doctors. This approach
cultivates essential skills like communication,
empathy, and role modeling®, which technology has
yet to replicate effectively. Although Al offers benefits
like personalized learning, efficient assessment, and
real-time feedback, it still falls short of capturing
the humanistic and contextual nuances inherent
in patient interactions. The key challenge lies in
integrating Al to enhance bedside teaching, ensuring
that technological advancements strengthen holistic
and patient-centered medical training.

In support of this, US medical students and faculty
show great interest in exploring Al-related topics in
their academic activities, despite limited knowledge
about technology™. The finding that most teachers
believe in the possibility of human labor being
replaced by Al reinforces the evidence pointing to
rapid and substantial changes in the way teaching
and learning take place'. Similarly, a study conducted
at ten medical schools in Nigeria identified strong
enthusiasm aboutthe potential of Al, especiallyamong
students. The investigation revealed that students
used Al tools more frequently than faculty did.

However, both groups lacked prior training in the use
of these tools. This lack of training may contribute to
the perception that Al could dehumanize healthcare,
make physicians replaceable, and diminish
professionals’ competencies®.

Therefore, there is still a considerable lack of training
on the use of these emerging technologies and
many doubts about their integration into medicine.
lllustrating this strong feeling of uncertainty, a
recent United States study revealed that most future
professionals believe that some specialties, such as
radiology, will be highly affected by Al. This concern
led nearly half of the participants to feel threatened
when choosing this specialty. However, these
perceptions were shaped by online searches rather
than formal, theoretical, or practical curricular
education, which may contribute to some of the
negative views on the subject?.

In this context, despite evident signs of automation
in educational processes, students, teachers, and
administrators often lack the requisite knowledge,
training, and confidence to integrate Al into their
routine professional activities?. Likewise, medical
schools remain unprepared to fully incorporate
this innovation into teaching and assessment
frameworks*24. While the inclusion of technology
is encouraged by current Brazilian curriculum
guidelines, it falls short of addressing the disruptive
potential of Al's rapid expansion. Therefore, it is
essential to broaden this debate to other professional
domains, fostering an interdisciplinary dialogue.
In the present study, teachers and technology
professionals — in an unprecedented approach —
were invited to share their perceptions, contributing
to a more comprehensive discussion on the potential
implications of Al for teaching functions.

The respondents' agreement on the replacement
of low-complexity functions by Al reflects the
predominant perception that routine and repetitive
tasks are more susceptible to automation. Both
groups believe that Al can significantly replace
tasks such as preparing and modifying teaching
materials, creating schedules, and evaluating
student performance. This perception aligns with
the literature, which highlights Al's efficiency in
automating routine tasks performed by teachers?.
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Only the functions of “selection/organization of
content with scientific rigor, clarity, and depth
appropriate to the objectives.” differed between
the perceptions of education and technology
professionals. This competence suggests greater
confidence among technology professionals in
Al's ability to maintain critically high academic
standards. In contrast, educators seem more secure
and comfortable with the andragogical foundations
involved in organizing content, believing that these
aspects cannot be entirely replicated by algorithms.

When evaluating medium-complexity functions,
we observed no absolute consensus regarding
Al's ability to replace them. Activities such as
“anticipating possible difficulties, questions, and
misunderstandings of students” and “correlating
theoretical content with practical experiences”
were perceived differently between educators and
technology professionals. These differences indicate
that educators are more cautious about Al's ability
to address the individuality and specific context
of students. For them, educators' experience and
intuition in identifying and addressing educational
issues are aspects that are difficult to replicate via
automated systems.

For high-complexity functions, the agreement on
the possibility of replacement by Al was lower.
This highlights educators' perception of significant
limitations in replacing tasks that involve high levels
of human judgment, sensitivity, and interpersonal
interaction in the educational context. It is important
to note that as a task is considered more complex,
the conviction of Al replacement decreases in both
groups. However, technology professionals are
almost always more likely to trust Al's potential to
perform these tasks efficiently.

Regarding expectations for the timeline for the
replacement of teaching functions, both groups
demonstrated a general belief that this replacement
could occur in the short or medium term, especially
for low- and medium-complexity functions.
This optimism, particularly among technology
professionals, may be attributed to Al's ability to
perform repetitive tasks with high efficiency and
precision, coupled with the accelerated pace of
technological advances in this area. However, for
educators, this perception may stem from the rapid

integration of technology into their daily lives, access
to Al platforms, and the ease of performing more
technical activities.

Among the main criticisms of the large-scale use of
Al are the lack of humanization in teaching activities
and, consequently, the teacher-student relationship.
The literature reports concern about the possibility
of a less humanized, individualized, and subjective
education that does not recognize the student as
a complex and unique being. In this sense, future
Al systems in education should ensure human
interaction, careful data collection and presentation,
and foster closer relationships between teachers
and students?.

Other concerns are based on ethical issues such as
threats to academic integrity, plagiarism, privacy and
confidentiality issues, and the cultural insensitivity of
technological tools?®?Z. The less integrated Al is into
academic life and the curriculum, the more these
concerns generate insecurity, fear, and difficulty in
positively utilizing technology. Therefore, studies
indicate the need for adequate training on the use of
Al and curriculum adaptation in this new educational
scenario28,

The convergence in perceptions regarding the
timeline for substitution, with an expectation of
automation within the next five years, highlights the
urgent need to prepare teachers for this imminent
transformation. Educational institutions must invest
in training programs that promote the effective
use of Al as an andragogical tool, complementing
human capabilities and enhancing educational
quality. Moreover, it is essential to strengthen
teachers' interpersonal and critical skills. In this way,
Al integration can result in a more enriching and
balanced learning environment in which technology
and humanity coevolve harmoniously.

Thus, while the potential benefits of Al for medical
education are promising, significant concerns persist.
This underscores the pressing need for further
research, particularly into educational dimensions
that extend beyond treating students as research
subjects®3, By generating robust evidence, it will
be possible to develop comprehensive strategies for
deeply integrating Al into medical education, ensuring
its application enhances learning outcomes.
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Finally, this study has potential limitations that
should be critically considered when interpreting
the presented results. The small and unequal group
sizes may limit the generalizability of the findings.
Additionally, the geographic representativeness
of the sample was low, which may further restrict
extrapolation. Another potential source of bias
relates to the classification of teaching competencies
into complexity blocks, which was partly subjective
and assisted by Al tools, possibly influencing the
interpretation of perceived replaceability. Moreover,
the research is based on participants' subjective
perceptions about educational aspects, which may
not adequately reflect the actual andragogical
effectiveness of the technology.

However, this is the first study, to our knowledge,
to compare the perceptions of education and
technology professionals regarding the integration
of Al into teaching practice. The results presented
here provide novel insights into how Al may influence
educational functions and highlight the importance
of broadening the debate beyond the educational
domain. Engaging professionals from external areas,
such as technology, allows for an interdisciplinary
perspective that can uncover potential challenges,
opportunities, and unintended consequences
that may be overlooked in discussions limited to
education specialists. These findings underscore
the need for future research to further explore the
impact of Al on teaching competencies, fostering
collaborative dialogue and informing evidence-
based strategies for the responsible integration of
Al into educational practice.

This study offers important insights into how
medical educators and technology professionals
perceive the potential replacement of teaching
competencies by Al. While low- and medium-
complexity tasks appear increasingly automatable,
high-complexity functions — grounded in human
judgment, empathy, and interpersonal interaction
— are still seen as irreplaceable. These findings
reinforce the essential role of the human element in
holistic medical education.

By identifying areas less amenable to automation,
the study helps guide educational strategies and
institutional policies. Investing in faculty development
to strengthen interpersonal and critical thinking
skills is key. Hybrid models that use Al to support
— not replace — educators can enhance efficiency
while preserving the humanistic core of teaching.
This balanced approach is vital to preparing future
physicians who are both technically proficient and
emotionally intelligent.

Authors' contributions

The authors state that they made substantial contributions to the
work in terms of the study’s conception or design; the acquisition,
analysis, or interpretation of data; and the drafting or critical
revision of content for important intellectual merit. All authors
approved the final version for publication and agree to take public
responsibility for all aspects of the study.

Competing interests

No financial, legal, or political conflicts involving third parties
(government bodies, companies, private foundations, etc.) were
declared for any aspect of the submitted work, including but not
limited to grants and funding, advisory-board participation, study
design, manuscript preparation, or statistical analysis.

Indexing

The International Journal of Education and Health is indexed in
DOA] and EBSCO.

WDOAJ EBSCO

1. Arawi T, El Bachour J, El Khansa T. The Fourth Industrial
Revolution: Its Impact on Artificial Intelligence and Medicine
in Developing Countries. Asian Bioeth Rev. 2024;16(3):513-26.
https://doi.org/10.1007/s41649-024-00284-7

2. Miller DD, Brown EW. Artificial Intelligence in Medical Practice:
The Question to the Answer? Am | Med. 2018;131(2):129-33.
https://doi.org/10.1016/j.amjmed.2017.10.035

3. Briganti G, Le Moine O. Artificial Intelligence in Medicine: Today
and Tomorrow. Front Med. 2020;7:1-6. https://doi.org/10.3389/
fmed.2020.00027

Inter. J. Educ. Health, Salvador, 2025;9:e6382
https://doi.org/10.17267/2594-7907ijeh.2025.e6382 | ISSN: 2594-7907



https://doi.org/10.17267/2594-7907ijeh.2025.e6382
https://doaj.org/toc/2594-7907
https://openurl.ebsco.com/results?bquery=2594-7907
https://doaj.org/toc/2594-7907
https://openurl.ebsco.com/results?bquery=2594-7907
https://doi.org/10.1007/s41649-024-00284-7
https://doi.org/10.1016/j.amjmed.2017.10.035
https://doi.org/10.3389/fmed.2020.00027
https://doi.org/10.3389/fmed.2020.00027

4. Virgilio GPM, Hoyos FS, Ratzemberg CBB. The impact of
artificial intelligence on unemployment: a review. Int ] Soc Econ.
2024;51(12):1680-95. https://doi.org/10.1108/I)SE-05-2023-0338

5.Jiang Y, Li X, Luo H, Yin S, Kaynak O. Quo vadis artificial
intelligence? Discover Artif Intell. 2022;2(1):1-19. https://doi.
org/10.1007/s44163-022-00022-8

6. Mohammad B, Supti T, Alzubaidi M, Shah H, Alam T, Shah Z,
et al. The Pros and Cons of Using ChatGPT in Medical Education:
A Scoping Review. Stud Health Technol Inform. 2023;305:644-7.
https://doi.org/10.3233/shti230580

7.Jeyaraman M, Ramasubramanian S, Balaji S, Jeyaraman N,
Nallakumarasamy A, Sharma S. ChatGPT in action: Harnessing
artificial intelligence potential and addressing ethical challenges
in medicine, education, and scientific research. World | Methodol.
2023;13(4):170-8. https://doi.org/10.5662/wjm.v13.i4.170

8. Farrokhnia M, Banihashem SK, Noroozi O, Wals A. A SWOT
analysis of ChatGPT: Implications for educational practice and
research. Innov Educ Teach Int. 2024;61(3):460-74. https://doi.org
/10.1080/14703297.2023.2195846

9. Ng DTK, Leung JKL, Su J, Ng RCW, Chu SKW. Teachers’ Al digital
competencies and twenty-first century skills in the post-pandemic
world. Education Tech Research Dev. 2023;71(1):137-61. https://
doi.org/10.1007/s11423-023-10203-6

10. Costa Junior JF, Lima UF, Leme MD, Moraes LS, Costa JB,
Barros DM, et al. Artificial intelligence as a support tool in higher
education. Rev Bras Ens Aprend [Internet]. 2023;6:246-69.
Available from: https://rebena.emnuvens.com.br/revista/article/
view/111

11. Hanushek EA. The economic value of higher teacher quality.
Econ Educ Rev. 2011;30(3):466-79. https://doi.org/10.1016/j.
econedurev.2010.12.006

12. Quintanilha LF, Farias CSS, Andrade BB. Training and
Pedagogical Involvement Among Higher Education Professors

in Health: an Analysis of Medical Courses. Rev Int Educ Super
[Internet]. 2020;7:€021026. Available from: https://arca.fiocruz.br/
handle/icict/43796

13. Ahmad SF, Alam MM, Rahmat MK, Mubarik MS, Hyder SI.
Academic and Administrative Role of Artificial Intelligence

in Education. Sustainability. 2022;14(3):1101. https://doi.
org/10.3390/su14031101

14. Bates T, Cobo C, Marifio O, Wheeler S. Can artificial intelligence
transform higher education? IntJ Educ Technol High Educ.
2020;17(1):42. https://doi.org/10.1186/541239-020-00218-x

15. Saaig M, Khan RA, Yasmeen R. Digital teaching: Developing
a structured digital teaching competency framework for
medical teachers. Med Teach. 2024;46(10):1362-68. https://doi.
org/10.1080/0142159x.2024.2308782

16. Akram H, Abdelrady AH, Al-Adwan AS, Ramzan M. Teachers’
Perceptions of Technology Integration in Teaching-Learning
Practices: A Systematic Review. Front Psychol. 2022;13:920317.
https://doi.org/10.3389/fpsyg.2022.920317

17.Salam A, Siraj HH, Mohamad N, Das S, Rabeya Y. Bedside
teaching in undergraduate medical education: Issues, strategies,
and new models for better preparation of new generation
doctors. Iran ] Med Sci. 2011;36(1):1-6. Cited: PMID: 23365470

18. Wood EA, Ange BL, Miller DD. Are We Ready to Integrate
Artificial Intelligence Literacy into Medical School Curriculum:
Students and Faculty Survey. ] Med Educ Curric Dev. 2021;8:1-5.
https://doi.org/10.1177/23821205211024078

19. Feng S, Shen Y. ChatGPT and the Future of Medical
Education. Acad Med. 2023;98(8):867-8. https://doi.org/10.1097/
acm.0000000000005242

20. Oluwadiya KS, Adeoti AO, Agodirin SO, Nottidge TE, Usman
MI, Gali MB, et al. Exploring artificial intelligence in the Nigerian
medical educational space: An online cross-sectional study of
perceptions, risks and benefits among students and lecturers
from ten universities. Niger Postgrad Med J. 2023;30(4):285-92.
https://doi.org/10.4103/npmj.npmj_186_23

21. Park CJ, Yi PH, Siegel EL. Medical Student Perspectives on the
Impact of Artificial Intelligence on the Practice of Medicine. Curr
Probl Diagn Radiol. 2021;50(5):614-9. https://doi.org/10.1067/j.
cpradiol.2020.06.011

22. Grunhut ), Marques O, Wyatt ATM. Needs, Challenges,
and Applications of Artificial Intelligence in Medical Education
Curriculum. JMIR Med Educ. 2022;8(2):e35587. https://doi.

org/10.2196/35587

23. Haruna-Cooper L, Rashid MA. GPT-4: the future of artificial
intelligence in medical school assessments. ] R Soc Med.
2023;116(6):218. https://doi.org/10.1177/01410768231181251

24. Ngo B, Nguyen D, vanSonnenberg E. The Cases for and against
Artificial Intelligence in the Medical School Curriculum. Radiol Artif
Intell. 2022;4(5):e220074. https://doi.org/10.1148/ryai.220074

25.Seo K, Tang, Roll |, Fels S, Yoon D. The impact of artificial
intelligence on learner-instructor interaction in online learning.
IntJ Educ Technol High Educ. 2021;18(1):1-23. https://doi.
org/10.1186/s41239-021-00292-9

Inter. J. Educ. Health, Salvador, 2025;9:e6382
https://doi.org/10.17267/2594-7907ijeh.2025.e6382 | ISSN: 2594-7907



https://doi.org/10.17267/2594-7907ijeh.2025.e6382
https://doi.org/10.1108/IJSE-05-2023-0338
https://doi.org/10.1007/s44163-022-00022-8
https://doi.org/10.1007/s44163-022-00022-8
https://doi.org/10.3233/shti230580
https://doi.org/10.5662/wjm.v13.i4.170
https://doi.org/10.1080/14703297.2023.2195846
https://doi.org/10.1080/14703297.2023.2195846
https://doi.org/10.1007/s11423-023-10203-6
https://doi.org/10.1007/s11423-023-10203-6
https://rebena.emnuvens.com.br/revista/article/view/111
https://rebena.emnuvens.com.br/revista/article/view/111
https://doi.org/10.1016/j.econedurev.2010.12.006
https://doi.org/10.1016/j.econedurev.2010.12.006
https://arca.fiocruz.br/handle/icict/43796
https://arca.fiocruz.br/handle/icict/43796
https://doi.org/10.3390/su14031101
https://doi.org/10.3390/su14031101
https://doi.org/10.1186/s41239-020-00218-x
https://doi.org/10.1080/0142159x.2024.2308782
https://doi.org/10.1080/0142159x.2024.2308782
https://doi.org/10.3389/fpsyg.2022.920317
https://pubmed.ncbi.nlm.nih.gov/23365470/
https://doi.org/10.1177/23821205211024078
https://doi.org/10.1097/acm.0000000000005242
https://doi.org/10.1097/acm.0000000000005242
https://doi.org/10.4103/npmj.npmj_186_23
https://doi.org/10.1067/j.cpradiol.2020.06.011
https://doi.org/10.1067/j.cpradiol.2020.06.011
https://doi.org/10.2196/35587
https://doi.org/10.2196/35587
https://doi.org/10.1177/01410768231181251
https://doi.org/10.1148/ryai.220074
https://doi.org/10.1186/s41239-021-00292-9
https://doi.org/10.1186/s41239-021-00292-9

26. Salih SM. Perceptions of Faculty and Students About Use of 29. Crompton H, Burke D. Artificial intelligence in higher

Artificial Intelligence in Medical Education: A Qualitative Study. education: the state of the field. Int ] Educ Technol High Educ.
Cureus. 2024;16(4):e57605. https://doi.org/10.7759/cureus.57605 2023;20(1):22. https://doi.org/10.1186/s41239-023-00392-8

27. Salas-Pilco SZ, Yang Y. Artificial intelligence applications in 30. Zawacki-Richter O, Bai JYH, Lee K, van Tryon PJS, Prinsloo
Latin American higher education: a systematic review. IntJ Educ P. New advances in artificial intelligence applications in higher
Technol High Educ. 2022;19(1):21. https://doi.org/10.1186/s41239- education? Int ] Educ Technol High Educ. 2024;21(1):32. https://
022-00326-w doi.org/10.1186/s41239-024-00464-3

28. Chan KS, Zary N. Applications and Challenges of Implementing
Artificial Intelligence in Medical Education: Integrative Review.
JMIR Med Educ. 2019;5(1):e13930. https://doi.org/10.2196/13930

Inter. J. Educ. Health, Salvador, 2025;9:e6382
https://doi.org/10.17267/2594-7907ijeh.2025.e6382 | ISSN: 2594-7907



https://doi.org/10.17267/2594-7907ijeh.2025.e6382
https://doi.org/10.7759/cureus.57605
https://doi.org/10.1186/s41239-022-00326-w
https://doi.org/10.1186/s41239-022-00326-w
https://doi.org/10.2196/13930
https://doi.org/10.1186/s41239-023-00392-8
https://doi.org/10.1186/s41239-024-00464-3
https://doi.org/10.1186/s41239-024-00464-3

	Artificial intelligence in health education: teachers’ and tech experts’ views on replacing teaching competencies
	1. Introduction 
	2. Materials and methods
	2.1. Study design
	2.2. Population and sampling methods
	2.3. Procedures and measurements
	2.4. Data analysis
	2.5. Ethical aspects

	3. Results
	3.1. Replacement of teaching functions by AI
	3.2. Timeframe for replacing teaching functions with AI

	4. Discussion
	5. Conclusion
	Authors' contributions
	Competing interests
	Indexing
	References 

