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ABSTRACT
Background: The world is witnessing tremendous development in the field of new
digital tools, including artificial intelligence (AI), in all sectors, including the health
and medical sectors. However, educational and training opportunities in the field of
artificial intelligence remain nascent and limited. Hence, this study aims to assess the
awareness, attitudes, and knowledge of artificial intelligence among students of
health specialties in Saudi universities and to assess whether artificial intelligence is
viewed as a beneficial innovation or a potential threat to healthcare roles.
Methods: This cross-sectional study included 498 male and female students from
various health colleges at different Saudi universities. The participants completed an
online questionnaire adapted from previous studies to assess their awareness,
attitudes, and knowledge of artificial intelligence. Descriptive statistics and
chi-square analyses were conducted to explore the associations between variables
related to artificial intelligence and other factors.
Results:Most students showed a high level of awareness of artificial intelligence, with
social media being identified as their main source of information about artificial
intelligence. While students’ attitudes towards AI were generally positive, for
example, 89.2% of the students believed that AI would be crucial to the future of
healthcare, 76.7% supported AI education, and 78.3% were keen to increase their
knowledge of AI. In terms of assessing students’ knowledge of AI, the study revealed
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that the participating students had moderate knowledge of AI principles and skills,
with significant gaps in understanding specific AI capabilities and functions.
Conclusions: While healthcare students in Saudi Arabia demonstrate strong
awareness and positive attitudes towards AI, there are significant gaps in practical
knowledge. These findings underscore the need for tailored educational strategies to
better integrate AI into curricula, thus preparing future healthcare professionals to
effectively leverage AI.

Subjects Human-Computer Interaction, Artificial Intelligence, Computer Education, Emerging
Technologies
Keywords Artificial intelligence (AI), Health sciences, Education, Student perceptions,
Saudi universities

INTRODUCTION
Artificial intelligence (AI) has become one of the most transformative innovations of the
past decade, reshaping numerous sectors, including healthcare (Vinothkumar &
Karunamurthy, 2023). AI is defined as the simulation of human perception and behaviour
through the development of computers and technology to perform human tasks, such as
visual perception, speech recognition, and decision-making (Al Saad et al., 2022). In
healthcare, AI has been applied across diverse disciplines, including dermatology (Hogarty
et al., 2020), ophthalmology (Ting et al., 2019), and pathology (Teng et al., 2022),
supporting diagnostic accuracy, enhancing treatment planning, and improving patient
care. Despite these benefits, concerns remain regarding reliability, ethical implications, and
the potential displacement of human roles in healthcare (Akgun & Greenhow, 2022; Lee &
Yoon, 2021).

This dual nature of opportunity and challenge underscores the need for AI education in
healthcare. Globally, there is growing consensus that healthcare students must be equipped
with the necessary knowledge and skills to engage effectively with AI-driven tools (Cheng
et al., 2020). Effective AI education should extend beyond theoretical instruction to include
practical training, enabling students to gain hands-on experience with emerging
technologies. However, the degree to which AI has been integrated into medical curricula
varies considerably across regions and disciplines, with Saudi universities showing limited
adoption and inconsistent coverage.

Recent studies have highlighted both enthusiasm and apprehension regarding AI
integration in healthcare education. For example, Veras et al. (2024) conducted a
mixed-methods crossover randomized controlled trial in which health sciences students
evaluated ChatGPT-3.5 for usability. Findings revealed perceived benefits, including
productivity, creativity, and enhanced learning support, alongside concerns about
accuracy, academic integrity, and the lack of clear institutional guidelines. These insights
emphasize the importance of exploring students’ awareness, attitudes, and knowledge
regarding AI to inform evidence-based curricular development (Veras et al., 2024).

Research highlighting the importance of AI perceptions in healthcare disciplines has
proliferated worldwide (Diaz et al., 2021; Sit et al., 2020), in the Middle East (Al Saad et al.,
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2022;Hassan Mekawy, Ali Mohamed Ismail & Zayed Mohamed, 2020) and in Saudi Arabia
(AlAhmari, 2022; Khanagar et al., 2021).

Various studies with limited focus on their specific disciplines like medicine and
dentistry, have provided valuable insights, the most concerning factors are small sample
size and single institutional studies. Moreover, these studies have not examined the
student’s perceptions across multiple health related majors or geographic regions. There is
a lack of multi-centered, statistically stable sampled sized studies with holistic approach of
how healthcare students across the Saudi Arabia perceive AI. The current study addresses
this gap by investigating awareness, attitude and knowledge among students from various
health majors across 11 universities of Saudi Arabia. By this study, a novel, generalised
findings that can inform AI focused curriculum design, policy formulation and workforce
development strategies personalised to the Saudi healthcare systems can be addressed.

However, a study intended to study the dental faculty’s awareness and attitudes toward
AI in dentistry using a mixed-method approach 74% participants expressed having an idea
regarding the basic AI applications and a few 16.5% expressed familiarities with advanced
versions of AI applications including machine learning and deep learning. The study
recommends AI training workshops, curriculum updates, and policy changes to bridge
knowledge gaps. It highlights the need to align dental education with AI advancements for
future-ready practitioners (Abdullah et al., 2025).

A systematic review comprising of 253 studies identified five key points for developing a
responsible AI i.e., sustainability, human-centeredness, inclusivity, fairness, and
transparency. The ethical bias such as algorithm bias, data privacy, deployment of AI in
low-income settings. It has proposed a guide for policymakers, healthcare providers and AI
developers for proper application. The review underscores the importance of
interdisciplinary collaboration and robust governance to ensure AI benefits all
stakeholders (Ali Salem Maharem, 2024).

One such similar study published identified existing research gaps in the understanding
of AI, such as limited exposure to AI training, geographical disparities, lack of AI related
skill development, longitudinal and comparative data, ethical and social implications, lack
of interdisciplinary collaborations and lack of assessment tools (Mousavi Baigi et al., 2023;
Serbaya et al., 2024). Similarly, another study identifies lack of AI topics in medical
education and considered as barrier. The students have to be better prepared for the
integration of AI in the curriculum; however, the students are interested but lack complete
idea regarding the utilisation of AI (Al-Qerem et al., 2023; Mehta et al., 2021). Another
study reflecting the Jordanian approach recommends developing user friendly AI tools,
big-data analytical tools, providing training for healthcare professional, as the gap existing
in the current literature, which perfectly aligns with the current study (Al-Dmour et al.,
2025).

Therefore, this study aims to assess awareness, attitudes, and knowledge regarding AI
among health sciences students across 12 Saudi universities, while examining whether AI is
perceived as a beneficial innovation or a potential threat to healthcare careers. Findings are
expected to support curriculum enhancement, policy formulation, and workforce
development strategies tailored to the Saudi healthcare context.
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SUBJECTS AND METHODS
Study type, sampling technique, sample size and participants
This study adopted a cross-sectional survey design, in accordance with the Strengthening
the Reporting of Observational Studies in Epidemiology (STROBE) and Survey Reporting
Guideline (SURGE) recommendations. Stratified sampling was employed to ensure
representation across diverse academic levels (preparatory to postgraduate) and
institutional types (governmental and private). Participants were health sciences students
aged 21–45 years, recruited from 12 Saudi universities, including Batterjee Medical College
(Jeddah), King Abdulaziz University (Jeddah), Jeddah University (Jeddah), Umm Al Qura
University (Makkah), King Saud University (Riyadh), King Faisal University (Riyadh),
King Khalid University (Abha), King Fahd University of Petroleum and Minerals
(Dhahran), Taibah University (Madinah), AlRayan College (Madinah), Jazan University
(Jazan), and Tabuk University (Tabuk).

Sample size

The minimum sample size was calculated via Raosoft� (http://www.raosoft.com/
samplesize.html), with parameters set at a 95% confidence level, a margin of error not
exceeding 5%, and an expected prevalence of 50%, resulting in a required sample size of
377 students. A total of 498 students completed the survey, exceeding the calculated
sample size and ensuring robust statistical power.

Questionnaire design and data collection
The questionnaire utilized in this study was designed to assess awareness, attitudes, and
knowledge toward artificial intelligence among health majors’ students in Saudi
universities. Students were asked to complete an online questionnaire adapted from
previous studies (Al Saad et al., 2022; Hassan Mekawy, Ali Mohamed Ismail & Zayed
Mohamed, 2020; Sit et al., 2020). The study utilized a questionnaire as its primary tool,
which included an introductory section providing background information about the
researchers and the objectives of the study, as well as a section for obtaining participant
consent (Easwaran et al., 2024).

The questionnaire consisted of 22 questions organized into four sections. The first
section comprised seven demographic questions addressing gender, age, nationality,
university, major, academic year, and current grade point average (GPA). The second
section assessed awareness of AI through questions on its definition and sources of
information (e.g., academic courses, social media). The third section evaluated attitudes
toward AI, exploring perceptions of its role in healthcare, its potential impact on medical
careers, and the necessity of integrating AI training into curricula. The fourth section
measured knowledge of AI, including understanding of core principles, types of AI (e.g.,
Narrow, General, Super AI), and cognitive skills related to AI programming, such as
learning and reasoning.

The response options were categorized as “agree,” “disagree,” or “do not know.” A
scoring system was implemented by assigning a value of “1” for each correct response and
“0” for incorrect or unsure responses.
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To ensure validity, the questionnaire was reviewed by experts in AI and medical
education, and a pilot test was conducted. The pilot test involved 15 students (not included
in the main study) to assess clarity, question flow, and estimated completion time. The
average completion time was 7–9 min. Feedback led to minor revisions, including
rewording two questions for clarity, adding brief explanations of AI terminology, and
improving response options to reduce ambiguity. Internal consistency was confirmed
using Cronbach’s alpha, yielding satisfactory reliability coefficients for awareness (a =
0.78), attitude (a = 0.81), and knowledge (a = 0.76).

The questionnaire was bilingual (English-Arabic) to accommodate participants, with
the validity of the translated version confirmed through forward and backward translation.

Informed consent and ethical consideration
Ethical approval for the study was obtained from the Institutional Review Board of
Batterjee Medical College, Jeddah (Reference No. RES-2023-0055). The written informed
consent was obtained from all participants prior to their involvement in the study. For the
online survey, participants were required to read and electronically approve the consent
form before completing the questionnaire. Additionally, written and signed ethical consent
forms were collected from participants as part of the ethical requirements.

Statistical analysis
The survey data were initially entered into a Microsoft Excel spreadsheet, coded
appropriately, and saved as a CSV file. This file was then imported into IBM SPSS Statistics
version 26 (IBM Corp., Armonk, NY, USA) for analysis. The questionnaire was structured
into four main sections: (1) demographic characteristics, (2) awareness of artificial
intelligence (AI), (3) attitudes toward AI, and (4) knowledge of AI. Descriptive statistics,
including frequencies and percentages, were used to summarize responses for all variables
and are presented in Table 1.

The data was coded aligning with practices in survey research i.e., the binary questions are
coded as 1 = yes and 2 = no; if third option is included i.e., 3 = do not know. Coding for the
source of information was done as 1 = academic courses, 2 = print media (books, magazines,
newspapers), 3 = broadcast media (TV, radio), 4 = outdoor media (e.g., billboards, transit
ads, …), 5 = social media (Facebook, Instagram, Snapchat, Twitter,…), 6 = Internet (web
pages, online databases, …), 7 = video games, 8 = family members, 9 = friends and
10 = other and following question and other options in the similar manner. Chi-square (v2)
tests were applied to examine associations between key categorical demographic variables
(such as gender, academic year, type of university, and GPA category) and outcome
variables, including levels of AI awareness (yes/no), attitudes (e.g., support for AI integration
in education, willingness to learn about AI), and knowledge categories (low, moderate,
high). Pearson’s chi-square test was used to identify statistically significant relationships, and
the results were interpreted at three significance thresholds: p ≤ 0.05 (significant), p ≤ 0.01
(highly significant), and p ≤ 0.001 (very highly significant). These analyses aimed to
highlight variations in AI-related perceptions and understanding across different student
subgroups. Before performing the chi-square analysis, all categorical variables were tested
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Table 1 Demographic details of the study participants.

Variables Number (Percentage)

Gender

Male 328 (65.9)

Female 170 (34.1)

Age

15–20 years 200 (40.2)

21–25 years 258 (51.8)

26–30 years 16 (3.2)

31–35 years 10 (2.0)

36–40 years 10 (2.0)

41–45 years 4 (0.8)

Nationality

Saudi 452 (90.8)

Non-Saudi 46 (9.2)

University

Public universities 370 (74.1)

Private universities 128 (25.7)

Program

Medicine 236 (47.4)

Pharmacy 62 (12.4)

Dentistry 18 (3.6)

Nursing 24 (4.8)

Radiology 10 (2.0)

Physical therapy 2 (0.4)

Respiratory therapy 20 (4.0)

Occupational therapy 12 (2.4)

Healthcare administration 6 (1.2)

Clinical nutrition 14 (2.8)

Medicinal laboratories 46 (9.2)

Preparatory year 42 (8.4)

Year of study

Preparatory year 50 (10.0)

Preclinical year 274 (55.1)

Clinical year 132 (26.5)

MSc or PhD 10 (4.0)

GPA

≤3.5 66 (13.3)

3.5–4 104 (20.9)

4–4.5 154 (30.9)

>4.5 174 (34.9)
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for compliance with the statistical norms. For contingency table we verified that expected
cell frequencies exceeded five meeting the fundamental requirement for chi-square test. This
method ensured the validity of all tests of independence between categorical variables while
maintaining statistical strength.

RESULTS
Descriptives of the participants
The investigation involved a total of 498 individuals whose demographic information is
outlined in Table 1. The majority of the sample consisted of males, encompassing 328
individuals (65.9%), and 170 were females (34.1%). Analysis of the age distribution revealed
that most participants belonged to the 21–25 age bracket (258 participants, 51.8%), followed
by the 15–20 age bracket (200 participants, 40.2%). A smaller percentage of participants fell
into the 26–30 years age groups (16 participants, 3.2%), 31–35 years (10 participants, 2.0%),
36–40 years (10 participants, 2.0%), and 41–45 years (four participants, 0.8%). The majority
of participants were identified as Saudi nationals (452 participants, 90.8%), whereas
individuals of non-Saudi origin constituted a minority (46 participants, 9.2%). The
participants primarily hailed from public academic institutions (370 participants, 74.1%), in
contrast to those from private universities (128 participants, 25.7%).

The academic disciplines that were present in the study included various fields, such as
medicine (236 participants, 47.4%), pharmacy (62 participants, 12.4%), dentistry (18
participants, 3.6%), nursing (24 participants, 4.8%), radiology (10 participants, 2.0%),
physical therapy (two participants, 0.4%), respiratory therapy (20 participants, 4.0%),
occupational therapy (12 participants, 2.4%), healthcare administration (six participants,
1.2%), clinical nutrition (14 participants, 2.8%), medicinal laboratories (46 participants,
9.2%), and preparatory years (42 participants, 8.4%).

In terms of academic progress, the largest proportion of participants were enrolled in
the preclinical year (274 participants, 55.1%), followed by the clinical year (132
participants, 26.5%), the preparatory year (50 participants, 10.0%), and the MSc or PhD
level (10 participants, 4.0%). This distribution indicates that the majority of respondents
were still in the early or mid-stages of their academic training. As such, their perspectives
on AI may reflect foundational exposure rather than clinical experience or postgraduate
specialization. Understanding their level of academic progress is important, as it may
influence their awareness and attitudes toward AI depending on whether they have
encountered AI applications during clinical training or coursework.

Analysis of the distribution of GPAs revealed that 34.9% of the participants had a GPA
exceeding 4.5, 30.9% held a GPA ranging between 4 and 4.5, 20.9% attained a GPA
between 3.5 and 4, and 13.3% obtained a GPA of 3.5 or lower.

Awareness of AI
The level of AI awareness among the participants was assessed through a series of
questions, and the outcomes are delineated in Table 2.
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Definition of AI

AI was recognized by a large majority (96%) of the individuals surveyed. Gender was found
to have a statistically significant relationship with this level of awareness (v2 = 14.205,
p = 0.001). Additionally, programme and study year were also significantly associated
(v2 = 36.398, p = 0.028; v2 = 24.259, p = 0.084).

Attendance of AI and data science courses
Only 28.5% of the respondents had participated in courses related to AI and data science
within the previous five years. The statistical analysis showed significant relationship
between various variables of the study i.e., gender showed a strong association with
attendance of AI course (v2 = 28.57, �p� < 0.001), similar pattern of association was seen
with the type of university (v2 = 17.741, �p� < 0.001) and study year (v2 = 80.893,
�p� < 0.001) indicating the importance of AI and data science. In case of programs
included in the study showed significance association (v2 = 36.398, �p� < 0.05) with the
awareness related to AI. These findings underscore the importance of targeted educational
strategies to address challenges associated with AI for better acceptability.

Sources of information about AI
Participants reported diverse sources of information about AI (Fig. 1). Social media was
the most common, followed by the internet, broadcast media, academic courses, family
and friends, print media, video games, and outdoor advertisements.

Attitude of AI
The level of AI attitude among health major students is presented in Table 3. A substantial
majority of respondents (89.2%) perceived the anticipated role of artificial intelligence in

Table 2 Chi-square analysis of awareness against the categorical variables.

Demographic/
Continuous variable

Awareness (Categorical variable) v2

value
Degree of
freedom

Statistical
significance

Significance
level

Gender What is the definition of artificial intelligence (AI)? 14.205 2 0.001 Highly
significant

Did you attend courses about artificial intelligence and data
science in the last 5 years?—No

28.575 2 0.000 Extremely
significant

Age Did you attend courses about artificial intelligence and data
science in the last 5 years?—No

62.518 42 0.022 Significant

Nationality What are your sources of information about artificial
intelligence?—Academic courses

16.372 6 0.012 Significant

University Did you attend courses about artificial intelligence and data
science in the last 5 years?

17.741 2 0.000 Extremely
significant

Program What is the definition of Artificial Intelligence (AI)? 36.398 22 0.028 Significant

Did you attend courses about artificial intelligence and data
science in the last 5 years?

131.085 22 0.000 Extremely
significant

Year of study Did you attend courses about artificial intelligence and data
science in the last 5 years?

80.893 16 0.000 Extremely
significant

What are your sources of information about artificial
intelligence?

30.293 18 0.035 Significant
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Figure 1 Sources of information about AI among participants.
Full-size DOI: 10.7717/peerj-cs.3255/fig-1

Table 3 Chi-square analysis of attitudes against the categorical variables.

Demographic/
Continuous
variable

Attitude (Categorical variable) v2

value
Degree of
freedom

Statistical
significance

Significance
level

Age Do you think that AI will play an important role in healthcare in the future? 75.458 42 0.001 Highly
significant

Do you believe that teaching in AI would be beneficial for their medical careers? 77.658 42 0.001 Highly
significant

Do you think that some specialties will be replaced by AI in the future? 122.799 42 0.000 Extremely
significant

Do you think confidentiality in the use of AI tools for primary healthcare is
required?

98.966 42 0.000 Extremely
significant

Do you think whether AI will drastically change and revolutionize the medical
field in 10 years?

94.808 42 0.000 Extremely
significant

Do you believe that all medical students should receive training in AI
(mandatory need) as part of the curriculum to get their degree?

95.943 42 0.000 Extremely
significant

Nationality Do you think confidentiality in the use of AI tools for primary healthcare is
required?

7.553 2 0.023 Significant

University Do you think that AI will play an important role in healthcare in the future? 51.870 32 0.015 Significant

Do you think that personal AI knowledge will improve the performance? 87.171 32 0.000 Extremely
significant

Do you believe that teaching in AI would be beneficial for their medical careers? 64.998 32 0.000 Extremely
significant

Do you think that some specialties will be replaced by AI in the future? 91.192 32 0.000 Extremely
significant

Do you think confidentiality in the use of AI tools for primary healthcare is
required?

101.405 32 0.000 Extremely
significant

Do you believe that all medical students should receive training in AI
(mandatory need) as part of the curriculum to get their degree?

95.837 32 0.000 Extremely
significant

Are you interested in improving your knowledge of AI? 81.541 32 0.000 Extremely
significant

(Continued)

Albaik et al. (2025), PeerJ Comput. Sci., DOI 10.7717/peerj-cs.3255 9/21

http://dx.doi.org/10.7717/peerj-cs.3255/fig-1
http://dx.doi.org/10.7717/peerj-cs.3255
https://peerj.com/computer-science/


the healthcare sector as significant. Notable associations were identified between this
perception and factors including university classification, academic program, and year of
study (p < 0.05).

The influence of personal familiarity with AI on performance was acknowledged by a
considerable majority (82.3%) of the participants. Associations of significance were
established between the level of personal AI knowledge and university classification as well
as academic year of study (p < 0.001 for university classification; p = 0.026 for academic
year).

A considerable portion (76.7%) of the respondents expressed the belief that integrating
AI education into medical training would be advantageous for medical professionals.
Significant relationships were identified among gender, age, university classification,
academic program, and academic year of study (p < 0.01 for all factors).

A notable percentage (60.6%) of individuals speculated about the potential replacement
of certain medical specialties by AI in the coming years. Significantly, correlations were
identified with age, university classification, academic program, and academic year of
study (p < 0.05 for all variables).

Table 3 (continued)

Demographic/
Continuous
variable

Attitude (Categorical variable) v2

value
Degree of
freedom

Statistical
significance

Significance
level

Program Do you think that AI will play an important role in healthcare in the future? 38.912 22 0.014 Significant

Do you believe that teaching in AI would be beneficial for their medical careers? 106.055 22 0.000 Extremely
significant

Do you think that some specialties will be replaced by AI in the future? 34.498 22 0.044 Significant

Do you think confidentiality in the use of AI tools for primary healthcare is
required?

37.041 22 0.023 Significant

Do you think whether AI will drastically change and revolutionize the medical
field in 10 years?

40.864 22 0.009 Significant

Do you believe that all medical students should receive training in AI
(mandatory need) as part of the curriculum to get their degree?

66.728 22 0.000 Extremely
significant

Are you interested in improving your knowledge of AI? 49.784 22 0.001 Highly
significant

Year of study Do you think that AI will play an important role in healthcare in the future? 26.258 16 0.050 Significant

Do you think that personal AI knowledge will improve the performance? 28.670 16 0.026 Significant

Do you believe that teaching in AI would be beneficial for their medical careers? 71.391 16 0.000 Extremely
significant

Do you think that some specialties will be replaced by AI in the future? 51.823 16 0.000 Extremely
significant

Do you think confidentiality in the use of AI tools for primary healthcare is
required?

36.983 16 0.002 Significant

Do you believe that all medical students should receive training in AI
(mandatory need) as part of the curriculum to get their degree?

42.533 16 0.000 Extremely
significant

GPA Do you think whether AI will drastically change and revolutionize the medical
field in 10 years?

25.611 6 0.000 Extremely
significant
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Concerns regarding confidentiality in the utilization of AI tools for primary healthcare
were shared by 67.1% of the participants. Noteworthy connections were observed among
gender, age, nationality, university classification, academic program, and academic year of
study (p < 0.05 for all aspects).

A substantial majority (78.3%) of respondents concurred that AI is poised to bring
about a transformative revolution in the medical field within the next decade. Significant
associations were documented with university classification, academic program, and grade
point average (GPA) (p < 0.01 for all variables).

Approximately half (51%) of the participants believed that incorporating AI training
into medical curricula should be compulsory. This viewpoint was significantly linked to
gender, university classification, academic program, and academic year of study (p < 0.001
for all variables).

An overwhelming majority (78.3%) of the respondents indicated a keen interest in
enhancing their understanding of AI. This enthusiasm exhibited significant associations
with gender, age, nationality, university classification, and academic program (p < 0.05 for
all variables).

Knowledge of AI
Table 4 presents the level of AI knowledge among students majoring in health-related
fields. Approximately 43.8% of participants demonstrated an understanding of the
fundamental principles of artificial intelligence. Statistically significant associations were
observed between AI knowledge and gender, nationality, type of university, and academic
program (p < 0.01 for all variables).

Various categories of AI based on capabilities were known by only 35.7% of the
respondents. Significant relationships were identified with gender, age, type of university,
program, and GPA (p < 0.001 for all).

Familiarity with the types of AI based on functions was 39.8%. Significant associations
were found with sex, age, type of university, and programme (p < 0.001 for all).

A total of 49.4% of the participants were knowledgeable about AI programming-related
cognitive abilities such as learning, reasoning, and self-correction. Gender, age, nationality,
type of university, program, and GPA were significantly correlated (p < 0.01 for all).

The research emphasized a generally high level of awareness and positive outlook
towards AI among students in the healthcare field, albeit with lower practical knowledge
and participation in relevant courses. The connections observed between the demographic
variables and responses indicate that factors such as gender, type of university,
programme, and year of study impact students’ awareness, attitudes, and behaviours
concerning AI. While many participants acknowledge AI’s potential influence on
healthcare, fewer have delved deeply into the technical aspects or formal education on AI,
pointing to a potential area for educational interventions. This underscores the necessity of
integrating AI-related curriculum enhancements to better equip future healthcare
professionals with a changing technological environment.
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Table 4 Chi-square analysis of knowledge against the categorical variables.

Demographic/
Continuous
variable

Knowledge (Categorical variable) v2

value
Degree
of
freedom

Statistical
significance

Significance
level

Age Do you have an understanding of the basic principles that underpin AI? 84.794 42 0.000 Extremely
significant

Did you know that the types of artificial intelligence based on capabilities are
narrow (dedicated for one task), general (perform like human) and super AI
(intelligent than human)?

96.490 42 0.000 Extremely
significant

Did you know that the types of artificial intelligence based on functions are reactive
machines (Machine learning), limited memory (Deep learning), theory of mind
(Emotions and interactions) self-awareness (future machines will have their own
self- consciousness and sentiments)?

106.381 42 0.000 Extremely
significant

Did you know that AI programming cognitive skills: learning, reasoning and self-
correction?

78.697 42 0.001 Highly
significant

Nationality Do you have an understanding of the basic principles that underpin AI? 11.069 2 0.004 Highly
significant

University Do you have an understanding of the basic principles that underpin AI? 103.780 32 0.000 Extremely
significant

Did you know that the types of artificial intelligence based on capabilities are
Narrow (dedicated for one task), general (perform like human) and super AI
(intelligent than human)?

87.831 32 0.000 Extremely
significant

Did you know that the types of artificial intelligence based on functions are reactive
machines (Machine learning), limited memory (Deep learning), theory of mind
(Emotions and interactions) self-awareness (future machines will have their own
self- consciousness and sentiments)?

94.608 32 0.000 Extremely
significant

Did you know that AI programming cognitive skills: learning, reasoning and self-
correction?

101.701 32 0.000 Extremely
significant

Program Do you have an understanding of the basic principles that underpin AI? 61.718 22 0.000 Extremely
significant

Did you know that the types of artificial intelligence based on capabilities are
Narrow (dedicated for one task), general (perform like human) and super AI
(intelligent than human)?

52.833 22 0.000 Extremely
significant

Did you know that the types of artificial intelligence based on functions are reactive
machines (Machine learning), limited memory (Deep learning), theory of mind
(Emotions and interactions) self-awareness (future machines will have their own
self- consciousness and sentiments)?

89.448 22 0.000 Extremely
significant

Did you know that AI programming cognitive skills: learning, reasoning and self-
correction?

40.509 22 0.009 Significant

Year of study Did you know that the types of artificial intelligence based on capabilities are
Narrow (dedicated for one task), General (perform like human) and Super AI
(intelligent than human)?

64.561 16 0.000 Extremely
significant

GPA Did you know that the types of artificial intelligence based on capabilities are
Narrow (dedicated for one task), general (perform like human) and super AI
(intelligent than human)?

25.686 6 0.000 Extremely
significant

Did you know that the types of artificial intelligence based on functions are reactive
machines (Machine learning), limited memory (Deep learning), theory of mind
(Emotions and interactions) self-awareness (future machines will have their own
self- consciousness and sentiments)?

46.598 6 0.000 Extremely
significant

Did you know that AI programming cognitive skills: learning, reasoning and self-
correction?

20.360 6 0.002 Significant
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DISCUSSION
This study offers significant insights into the awareness, attitudes, and knowledge of AI
among health major students in public and private Saudi universities. The results
underscore a generally positive perception of AI’s role in healthcare but reveal notable gaps
in practical knowledge and formal education on the subject.

Demographic profile and influence on AI perceptions
The sample was predominantly composed of younger Saudi males from public
universities, with a majority in the preclinical years. This demographic profile aligns with
the trend of increasing technological receptivity among younger populations due to their
native exposure to digital technologies from an early age (Barham et al., 2018). The
associations observed between demographic variables- such as gender, type of university,
and academic program- and AI-related variables highlight how these factors influence
students’ engagement with AI (Pedro et al., 2019). For example, gender differences in AI
awareness could be a reflection of the varying educational focus and resources allocated to
males and females in different fields, potentially necessitating targeted educational
interventions (Kim & Shin, 2021). These findings echo international observations, such as
those by Veras et al. (2024), where demographic factors also shaped AI perceptions among
health sciences students in other contexts (Veras et al., 2024).

Awareness and knowledge gaps
The study revealed a high level of awareness among Saudi university students of artificial
intelligence, indicating that Saudi students are curious and interested in technology and
artificial intelligence. Most of the participants (96%) defined artificial intelligence correctly,
which is explained by the recent widespread spread of artificial intelligence applications
and its frequent mention in the media and educational discourse due to the large amounts
of data it provides, as well as the improvement of computing capabilities and the high
capabilities it has demonstrated in data processing, understanding patterns and
relationships, accuracy of conclusions, and quality of decision-making in specific tasks
(Delello et al., 2023). Despite all this awareness among the participating students, only
28.5% had attended courses related to artificial intelligence. This low attendance reveals a
critical gap between theoretical awareness and practical application, indicating the
difference between what individuals know and what they can actually apply in actual work
situations. This gap may be the result of several factors, including a lack of practical
training and the use of traditional educational methods that focus on theory without
application (Lee & Yoon, 2021; Pedro et al., 2019). Bridging this gap is crucial to enhance
productivity and efficiency, as individuals capable of applying knowledge effectively
contribute more significantly to organizational and healthcare goals.

For the sources of information about artificial intelligence that were adopted by the
students participating in the study, social media and the internet were the dominant
channels for most students. It is true that social media platforms, such as Facebook,
Twitter, Instagram, Snapchat and WhatsApp, allow information to spread much faster
than traditional methods do and thus help to raise awareness quickly and effectively, but
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they have many negative effects, such as distraction by giving rumours or biased or
incorrect information (Cope, Kalantzis & Searsmith, 2021; Li et al., 2024). The use of these
informal sources shows that we need to develop organized teaching plans and include
them in schools. This will help make learning about artificial intelligence better and more
comprehensive.

Attitudes and expectations
Attitudes towards AI were largely positive. Most respondents (89.2%) believe AI will play a
pivotal role in the future of healthcare, aligning with their high expectations for AI’s
contributions to clinical management (Al Saad et al., 2022). The relationships between this
perception and the studied variables, such as the educational environment and the level of
academic study, also indicate that students are aware of the role and importance of AI (Sit
et al., 2020). This finding supports the need to improve curricula and enrich them with AI
materials to keep pace with students’ perceptions and ensure their readiness for the
profession of the future.

The positive attitude towards AI continues, as the majority of participants (82.3%)
acknowledged the impact of personal familiarity with AI on performance, reflecting Saudi
students’ awareness of the impact of personal experience on the quality of what a person
can offer and how this person can exploit and adapt artificial education technologies in a
beneficial way in the healthcare sector (Ali Mohamad et al., 2023). We found that this
perception increases with increasing academic level and may differ from one university to
another, which confirms the importance of education in shaping and formulating students’
understanding of and competence in the use of AI technologies and programs, which will
be positively reflected in public health later (Ahmad et al., 2023).

Advocating for AI education would be beneficial for medical professionals, as 76.7% of
male and female students from all academic programs believe. This indicates a clear
demand and desire to learn AI and train in its applications and programs (Fazil et al.,
2024), as it will have a clear impact on increasing the level of health professions and
effectively using technology to meet diverse needs (Cheng et al., 2020).

Despite all the previous strong positive trends, we found that only 60.6% of the
participating students expected some medical specialties to be replaced by AI in the
coming years, with some differences according to age, university classification, academic
program, and year of study. Additionally, 67.1% of the participants were concerned about
confidentiality in the use of AI tools in primary health care, with some differences between
different demographic and academic factors. These results indicate students’ concerns
about their professional future and whether their roles will be replaced by programmed
machines (Li et al., 2022). Hence, the importance and role of the educational institution in
addressing these concerns through educational curricula will focus on the importance of
building personal knowledge and ethical considerations and integrating them in the field
of AI and how to benefit from its tools and applications (Akgun & Greenhow, 2022),
ensuring that healthcare professionals are able to effectively manage privacy in their future
careers (Akgun & Greenhow, 2022; Pedro et al., 2019).
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Even with all the concerns that AI threatens students’ professional future, 78.3% of them
believe that AI is poised to transform the medical field better over the next decade, with
little variation in this belief depending on the rankings of universities, academic programs,
and students’ GPA. This belief among students highlights their belief in the great potential
of AI in healthcare (Bohr & Memarzadeh, 2020). This requires the development of
customized educational strategies that prepare students for increasing technological
advancements and enhance the integration of AI into the healthcare landscape (Osunlaja
et al., 2024).

One surprising finding is that despite most students’ preference for AI, half of them do
not believe that they should receive AI training as part of their curriculum. This suggests a
significant divide in perceptions regarding the importance of AI in their education. This
may be explained by students feeling that they do not need AI immediately and that their
current curriculum is sufficient to prepare them to be competent professionals (Teng et al.,
2022). To address this divide, we reiterate the importance of integrating AI into the
curriculum and better highlight the value of using AI tools and techniques and their
potential impact on their future professional careers (Chiu & Chai, 2020).

Among the attitudes toward AI, 78.3% of the health science students who participated
in the study expressed a strong interest in furthering their understanding of AI, which
explains their strong desire to engage more deeply with this technology. This is explained
by the fact that students are always motivated by curiosity, independence, and self-
learning, and the use of AI encourages them to explore educational materials further and
improve academic performance by helping them perform better on tests and exams
through the provision of personalized reviews and learning materials (Chen, Chen & Lin,
2020; Huang, Lu & Yang, 2023). The study also indicated that this belief varied across
demographic and educational backgrounds, reflecting differences in initial exposure to AI,
the perceived importance of AI for specific medical specialties, or the influence of
institutional attitudes toward the technology (Stewart, Rybicki & Dwivedi, 2020). These
data emphasize the importance of everyone having equal opportunities to learn about AI
and prepare to use these technologies effectively in their future careers (Bohr &
Memarzadeh, 2020).

Knowledge and technical competence
Despite strong awareness and positive attitudes, students’ technical knowledge was
moderate. Only 43.8% reported understanding AI’s basic principles, with significant
differences across demographic and academic factors. The result is logical given that AI is a
new science worldwide and has only recently been included in educational curricula in
recent years (Stolpe & Hallström, 2024). This moderate knowledge of the basics of this
science can be attributed to differences in curricular focus or educational resources that
affect the possibility of teaching AI in different universities and educational institutions
(Chen, Chen & Lin, 2020; Smit, Zoet & van Meerten, 2020).

The study also highlighted AI types, which are classified into two categories: first,
capabilities (narrow AI (dedicated to a single task), general AI (working like a human), and
super-AI (smarter than humans)) and second, functions (interactive machines (machine
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learning), limited memory (deep learning), theory of mind (emotions and interactions),
and self-awareness (future AI with self-awareness)). When health college students were
asked about both types of AI, only 35.7% of the participants were aware of capability-based
AI typologies, and 39.8% of the participants were aware of function-based AI typologies.
This lack of knowledge reveals a significant gap in students’ understanding of the potential
of diverse AI technologies, highlighting the need for more comprehensive AI education
that effectively covers these fundamental distinctions (Al Saad et al., 2022; Saghiri et al.,
2022). Significant associations with demographic and academic factors also suggest that
students with stronger academic performance or specific educational experiences may
have a better understanding, suggesting that educational backgrounds and demographic
factors influence knowledge. This suggests that we need to educate students in general and
health professionals in particular about how AI works, regardless of where they come from
or their background (Chung, Thaichon & Quach, 2022; Cope, Kalantzis & Searsmith,
2021).

Regarding cognitive AI programming skills such as learning, reasoning, and self-
correction, nearly half of the participants (49.4%) reported familiarity. The study further
found that students with higher academic performance or those enrolled in technologically
advanced universities demonstrated a better understanding of these skills. These findings
highlight the importance of developing targeted educational interventions to enhance all
students’ comprehension of advanced AI concepts (Cope, Kalantzis & Searsmith, 2021;
Khanagar et al., 2021; Shin, 2020).

After the knowledge of students is studied, a critical gap in AI education can be
identified; therefore, it is necessary for universities and colleges to implement
comprehensive training in the field of AI that covers not only the basic principles but also
the capabilities and functions of more complex AI. This is important because we want to
prepare them for jobs where they can use intelligent computer technology, such as assisting
doctors, nurses, technicians in hospitals and clinics and many other jobs.

Limitations
The current study was designed and performed to assess the awareness, knowledge, and
attitudes of study participants regarding AI, with the intention of informing curriculum
design and policy development for future learners. However, several limitations should be
considered. The cross-sectional design limits the ability to establish causality and may have
induced selection bias, potentially leading to the overrepresentation of certain
demographics, such as younger males from public universities. Additionally, reliance on
self-reported data could introduce response bias, as participants may overestimate their
actual AI competence. The study also did not include follow-up assessments, limiting the
evaluation of knowledge retention or skill development over time. Furthermore,
complexity related to potential confounding variables may have influenced the observed
associations. Future research should incorporate longitudinal or interventional designs—
such as following a cohort through AI-integrated curricula—to better establish causal
relationships and validate findings. Finally, further questions assessing AI literacy and the
integration of cognitive skills need careful framing to ensure clarity. A pilot study is
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recommended, which could involve either testing the consistency and validity of the
refined questionnaire or evaluating the feasibility and impact of educational interventions.

CONCLUSION
This study provides valuable insights into the awareness, attitudes, and knowledge of
artificial intelligence among healthcare students in Saudi universities. While participants
demonstrated high levels of awareness and generally positive attitudes toward AI, their
overall technical knowledge was moderate, and significant gaps were observed in
understanding practical AI tools and applications. This disconnect between theoretical
knowledge and hands-on skills may be linked to reliance on informal learning sources,
such as social media, which, while raising awareness, do not provide structured, practical
training.

These findings carry important implications beyond Saudi universities: they highlight
the urgent need for structured AI education in healthcare curricula globally, emphasizing
practical, application-oriented learning alongside theoretical instruction. Educational
institutions should prioritize integrating AI-related content into health programs to ensure
that future healthcare professionals are equipped to meet the demands of an increasingly
technology-driven landscape. Policymakers can use these insights to guide curriculum
reforms, develop targeted training strategies, and promote equitable access to AI education
across diverse student populations, thereby enhancing workforce readiness in the era of
digital health transformation.

ACKNOWLEDGEMENTS
The authors sincerely thank Prof. Mohamed M. Abdel-Daim, Professor of Pharmacology
at Suez Canal University, Egypt, for his valuable efforts and contributions, which have been
a great source of inspiration for this work. The authors confirm that Quillbot was used only
for paraphrasing and proofreading purposes.

ADDITIONAL INFORMATION AND DECLARATIONS

Funding
The authors received no funding for this work.

Competing Interests
The authors declare that they have no competing interests.

Author Contributions
. Mai Albaik conceived and designed the experiments, performed the experiments,
analyzed the data, prepared figures and/or tables, authored or reviewed drafts of the
article, and approved the final draft.

. Saeed A. Al-Qahtani analyzed the data, authored or reviewed drafts of the article, and
approved the final draft.

Albaik et al. (2025), PeerJ Comput. Sci., DOI 10.7717/peerj-cs.3255 17/21

http://dx.doi.org/10.7717/peerj-cs.3255
https://peerj.com/computer-science/


. Mohammad Jaffar Sadiq Mantargi conceived and designed the experiments, performed
the experiments, analyzed the data, prepared figures and/or tables, and approved the final
draft.

. Adel Alghamdi analyzed the data, authored or reviewed drafts of the article, and
approved the final draft.

. Ikhlas A. Sindi analyzed the data, authored or reviewed drafts of the article, and approved
the final draft.

. Ryan A. Sheikh analyzed the data, authored or reviewed drafts of the article, and
approved the final draft.

. Mohamed Kamel analyzed the data, authored or reviewed drafts of the article, and
approved the final draft.

. Lina A. F. Kurdi analyzed the data, authored or reviewed drafts of the article, and
approved the final draft.

Ethics
The following information was supplied relating to ethical approvals (i.e., approving body
and any reference numbers):

Ethical approval for this study was obtained from the Research Unit at Batterjee Medical
College, Jeddah, Saudi Arabia (Reference No. RES-2023-0055).

Data Availability
The following information was supplied regarding data availability:

The data is available in the Supplemental Files.

Supplemental Information
Supplemental information for this article can be found online at http://dx.doi.org/10.7717/
peerj-cs.3255#supplemental-information.

REFERENCES
Abdullah S, Hasan SR, Asim MA, Khurshid A, Qureshi AW. 2025. Exploring dental faculty

awareness, knowledge, and attitudes toward AI integration in education and practice: a
mixed-method study. BMC Medical Education 25:691 DOI 10.1186/s12909-025-07259-8.

Ahmad MN, Abdallah SA, Abbasi SA, Abdallah AM. 2023. Student perspectives on the
integration of artificial intelligence into healthcare services. Digital Health
9(1):20552076231174095 DOI 10.1177/20552076231174095.

Akgun S, Greenhow C. 2022. Artificial intelligence in education: addressing ethical challenges in
K-12 settings. AI and Ethics 2(3):431–440 DOI 10.1007/s43681-021-00096-7.

AlAhmari F. 2022. Perspectives of Saudi dental student on the impact of artificial intelligence in
dentistry: a cross-sectional study. Journal of Research in Medical and Dental Science 10:33–45.

Al-Dmour R, Al-Dmour H, Basheer Amin E, Al-Dmour A. 2025. Impact of AI and big data
analytics on healthcare outcomes: an empirical study in Jordanian healthcare institutions.
Digital Health 11:20552076241311051 DOI 10.1177/20552076241311051.

Ali Mohamad T, Bastone A, Bernhard F, Schiavone F. 2023. How artificial intelligence impacts
the competitive position of healthcare organizations. Journal of Organizational Change
Management 36(8):49–70 DOI 10.1108/jocm-03-2023-0057.

Albaik et al. (2025), PeerJ Comput. Sci., DOI 10.7717/peerj-cs.3255 18/21

http://dx.doi.org/10.7717/peerj-cs.3255#supplemental-information
http://dx.doi.org/10.7717/peerj-cs.3255#supplemental-information
http://dx.doi.org/10.7717/peerj-cs.3255#supplemental-information
http://dx.doi.org/10.1186/s12909-025-07259-8
http://dx.doi.org/10.1177/20552076231174095
http://dx.doi.org/10.1007/s43681-021-00096-7
http://dx.doi.org/10.1177/20552076241311051
http://dx.doi.org/10.1108/jocm-03-2023-0057
http://dx.doi.org/10.7717/peerj-cs.3255
https://peerj.com/computer-science/


Ali SalemMaharem T. 2024. Impact of artificial intelligence on human experience in health care: a
systematic review. Egyptian Journal of Health Care 15(3):1544–1569
DOI 10.21608/ejhc.2024.407038.

Al-Qerem W, Eberhardt J, Jarab A, Al Bawab AQ, Hammad A, Alasmari F, Ba A, Husein DA,
Alazab J, Al-Beool S. 2023. Exploring knowledge, attitudes, and practices towards artificial
intelligence among health professions’ students in Jordan. BMC Medical Informatics and
Decision Making 23:288 DOI 10.1186/s12911-023-02403-0.

Al Saad MM, Shehadeh A, Alanazi S, Alenezi M, Eid H, Alfaouri MS, Aldawsari S, Alenezi R.
2022. Medical students’ knowledge and attitude towards artificial intelligence: an online survey.
The Open Public Health Journal 15:2328 DOI 10.2174/18749445-v15-e2203290.

Barham BL, Chavas J-P, Fitz D, Schechter L. 2018. Receptiveness to advice, cognitive ability, and
technology adoption. Journal of Economic Behavior & Organization 149:239–268
DOI 10.1016/j.jebo.2017.12.025.

Bohr A, Memarzadeh K. 2020. The rise of artificial intelligence in healthcare applications. In:
Artificial Intelligence in healthcare. Amsterdam: Elsevier, 25–60.

Chen L, Chen P, Lin Z. 2020. Artificial intelligence in education: a review. IEEE Access
8:75264–75278 DOI 10.1109/access.2020.2988510.

Cheng C-T, Chen C-C, Fu C-Y, Chaou C-H, Wu Y-T, Hsu C-P, Chang C-C, Chung IF, Hsieh C-
H, Hsieh M-J, Liao C-H. 2020. Artificial intelligence-based education assists medical students’
interpretation of hip fracture. Insights into Imaging 11:119 DOI 10.1186/s13244-020-00932-0.

Chiu TK, Chai C-S. 2020. Sustainable curriculum planning for artificial intelligence education: a
self-determination theory perspective. Sustainability 12(14):5568 DOI 10.3390/su12145568.

Chung K, Thaichon P, Quach S. 2022. Types of artificial intelligence (AI) in marketing
management. In: Artificial Intelligence for Marketing Management. New York: Routledge, 29–40.

Cope B, Kalantzis M, Searsmith D. 2021. Artificial intelligence for education: knowledge and its
assessment in AI-enabled learning ecologies. Educational Philosophy and Theory
53(12):1229–1245 DOI 10.1080/00131857.2020.1728732.

Delello JA, Sung W, Mokhtari K, De Giuseppe T. 2023. Exploring college students’ awareness of
AI and ChatGPT: unveiling perceived benefits and risks. Journal of Inclusive Methodology and
Technology in Learning and Teaching 3:1–25.

Diaz O, Guidi G, Ivashchenko O, Colgan N, Zanca F. 2021. Artificial intelligence in the medical
physics community: an international survey. Physica Medica 81(2):141–146
DOI 10.1016/j.ejmp.2020.11.037.

Easwaran V, Alshahrani S, Mantargi MJS, Bommireddy B, Khan NA, Alavudeen SS, Goruntla
N, Almeleebia T, Thattarauthodiyil U, Awais M. 2024. Examining factors influencing public
knowledge and practice of proper face mask usage during the COVID-19 pandemic: a
cross-sectional study. PeerJ 12(4):e16889 DOI 10.7717/peerj.16889.

Fazil AW, Hakimi M, Shahidzay AK, Hasas A. 2024. Exploring the broad impact of AI
technologies on student engagement and academic performance in university settings in
Afghanistan. RIGGS: Journal of Artificial Intelligence and Digital Business 2(2):56–63
DOI 10.31004/riggs.v2i2.268.

Hassan Mekawy S, Ali Mohamed Ismail S, Zayed Mohamed M. 2020. Digital health literacy
(DHL) levels among nursing baccalaureate students and their perception and attitudes toward
the application of artificial intelligence (AI) in nursing. Egyptian Journal of Health Care
11(1):1266–1277 DOI 10.21608/ejhc.2020.274757.

Hogarty DT, Su JC, Phan K, Attia M, Hossny M, Nahavandi S, Lenane P, Moloney FJ,
Yazdabadi A. 2020. Artificial intelligence in dermatology—where we are and the way to the

Albaik et al. (2025), PeerJ Comput. Sci., DOI 10.7717/peerj-cs.3255 19/21

http://dx.doi.org/10.21608/ejhc.2024.407038
http://dx.doi.org/10.1186/s12911-023-02403-0
http://dx.doi.org/10.2174/18749445-v15-e2203290
http://dx.doi.org/10.1016/j.jebo.2017.12.025
http://dx.doi.org/10.1109/access.2020.2988510
http://dx.doi.org/10.1186/s13244-020-00932-0
http://dx.doi.org/10.3390/su12145568
http://dx.doi.org/10.1080/00131857.2020.1728732
http://dx.doi.org/10.1016/j.ejmp.2020.11.037
http://dx.doi.org/10.7717/peerj.16889
http://dx.doi.org/10.31004/riggs.v2i2.268
http://dx.doi.org/10.21608/ejhc.2020.274757
http://dx.doi.org/10.7717/peerj-cs.3255
https://peerj.com/computer-science/


future: a review. American Journal of Clinical Dermatology 21:41–47
DOI 10.1007/s40257-019-00462-6.

Huang AY, Lu OH, Yang SJ. 2023. Effects of artificial intelligence-enabled personalized
recommendations on learners’ learning engagement, motivation, and outcomes in a flipped
classroom. Computers & Education 194(6):104684 DOI 10.1016/j.compedu.2022.104684.

Khanagar S, Alkathiri M, Alhamlan R, Alyami K, Alhejazi M, Alghamdi A. 2021. Knowledge,
attitudes, and perceptions of dental students towards artificial intelligence in Riyadh, Saudi
Arabia. Medical Science 25(114):1857–1867.

Kim G, Shin Y. 2021. An analysis of gender differences in primary, middle and high school
students’ artificial intelligence ethics awareness. Journal of Science Education 45(1):105–117
DOI 10.21796/jse.2021.45.1.105.

Lee D, Yoon SN. 2021. Application of artificial intelligence-based technologies in the healthcare
industry: opportunities and challenges. International Journal of Environmental Research and
Public Health 18(1):271 DOI 10.3390/ijerph18010271.

Li X, Jiang MY-C, Jong MS-Y, Zhang X, Chai C-S. 2022. Understanding medical students’
perceptions of and behavioral intentions toward learning artificial intelligence: a survey study.
International Journal of Environmental Research and Public Health 19(14):8733
DOI 10.3390/ijerph19148733.

Li W, Xu S, Zheng X, Sun R. 2024. Bridging the knowledge gap in artificial intelligence: the roles of
social media exposure and information elaboration. Science Communication
46(4):10755470241232352 DOI 10.1177/10755470241232352.

Mehta N, Harish V, Bilimoria K, Morgado F, Ginsburg S, Law M, Das S. 2021. Knowledge of
and attitudes on artificial intelligence in healthcare: a provincial survey study of medical
students. medRxiv DOI 10.1101/2021.01.14.21249830.

Mousavi Baigi SF, Sarbaz M, Ghaddaripouri K, Ghaddaripouri M, Mousavi AS, Kimiafar K.
2023. Attitudes, knowledge, and skills towards artificial intelligence among healthcare students:
a systematic review. Health Science Reports 6(3):e1138 DOI 10.1002/hsr2.1138.

Osunlaja O, Enahoro A, Maha CC, Kolawole TO, Abdul S. 2024. Healthcare management
education and training: preparing the next generation of leaders—a review. International
Journal of Applied Research in Social Sciences 6(6):1178–1192 DOI 10.51594/ijarss.v6i6.1209.

Pedro F, Subosa M, Rivas A, Valverde P. 2019. Artificial intelligence in education: challenges and
opportunities for sustainable development.

Saghiri AM, Vahidipour SM, Jabbarpour MR, Sookhak M, Forestiero A. 2022. A survey of
artificial intelligence challenges: analyzing the definitions, relationships, and evolutions. Applied
Sciences 12(8):4054 DOI 10.3390/app12084054.

Serbaya SH, Khan AA, Surbaya SH, Alzahrani SM. 2024. Knowledge, attitude and practice
toward artificial intelligence among healthcare workers in private polyclinics in Jeddah, Saudi
Arabia. Advances in Medical Education and Practice 15:269–280 DOI 10.2147/amep.s448422.

Shin S. 2020. Designing the framework of evaluation on learner’s cognitive skill for artificial
intelligence education through computational thinking. Journal of the Korean Association of
Information Education 24:59–69 DOI 10.14352/jkaie.2020.24.1.59.

Sit C, Srinivasan R, Amlani A, Muthuswamy K, Azam A, Monzon L, Poon DS. 2020. Attitudes
and perceptions of UK medical students towards artificial intelligence and radiology: a
multicentre survey. Insights into Imaging 11(14) DOI 10.1186/s13244-019-0830-7.

Smit K, Zoet M, van Meerten J. 2020. A review of AI principles in practice.

Stewart JE, Rybicki FJ, Dwivedi G. 2020. Medical specialties involved in artificial intelligence
research: is there a leader. Tasman Medical Journal 2:20–27.

Albaik et al. (2025), PeerJ Comput. Sci., DOI 10.7717/peerj-cs.3255 20/21

http://dx.doi.org/10.1007/s40257-019-00462-6
http://dx.doi.org/10.1016/j.compedu.2022.104684
http://dx.doi.org/10.21796/jse.2021.45.1.105
http://dx.doi.org/10.3390/ijerph18010271
http://dx.doi.org/10.3390/ijerph19148733
http://dx.doi.org/10.1177/10755470241232352
http://dx.doi.org/10.1101/2021.01.14.21249830
http://dx.doi.org/10.1002/hsr2.1138
http://dx.doi.org/10.51594/ijarss.v6i6.1209
http://dx.doi.org/10.3390/app12084054
http://dx.doi.org/10.2147/amep.s448422
http://dx.doi.org/10.14352/jkaie.2020.24.1.59
http://dx.doi.org/10.1186/s13244-019-0830-7
http://dx.doi.org/10.7717/peerj-cs.3255
https://peerj.com/computer-science/


Stolpe K, Hallström J. 2024. Artificial intelligence literacy for technology education. Computers
and Education Open 6:100159 DOI 10.1016/j.caeo.2024.100159.

Teng M, Singla R, Yau O, Lamoureux D, Gupta A, Hu Z, Hu R, Aissiou A, Eaton S, Hamm C.
2022.Health care students’ perspectives on artificial intelligence: countrywide survey in Canada.
JMIR Medical Education 8(1):e33390 DOI 10.2196/33390.

Ting DSW, Pasquale LR, Peng L, Campbell JP, Lee AY, Raman R, Tan GSW, Schmetterer L,
Keane PA, Wong TY. 2019. Artificial intelligence and deep learning in ophthalmology. British
Journal of Ophthalmology 103(2):167–175 DOI 10.1136/bjophthalmol-2018-313173.

Veras M, Dyer J-O, Shannon H, Bogie BJ, Ronney M, Sekhon H, Rutherford D, Silva PGB,
Kairy D. 2024. A mixed methods crossover randomized controlled trial exploring the
experiences, perceptions, and usability of artificial intelligence (ChatGPT) in health sciences
education. Digital Health 10:20552076241298485 DOI 10.1177/20552076241298485.

Vinothkumar J, Karunamurthy A. 2023. Recent advancements in artificial intelligence
technology: trends and implications. Quing: International Journal of Multidisciplinary Scientific
Research and Development 2(1):1–11.

Albaik et al. (2025), PeerJ Comput. Sci., DOI 10.7717/peerj-cs.3255 21/21

http://dx.doi.org/10.1016/j.caeo.2024.100159
http://dx.doi.org/10.2196/33390
http://dx.doi.org/10.1136/bjophthalmol-2018-313173
http://dx.doi.org/10.1177/20552076241298485
http://dx.doi.org/10.7717/peerj-cs.3255
https://peerj.com/computer-science/

	Exploring perspectives on artificial intelligence: awareness, attitudes, and knowledge among health majors students at Saudi universities ...
	Introduction
	Subjects and methods
	Results
	Discussion
	Conclusion
	flink6
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


