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Abstract

Background Artificial Intelligence (Al) Chatbots (e.g., ChatGPT, Microsoft Bing, and Google Bard) can emulate human
interaction and may support physiotherapy education. Despite growing interest, physiotherapy students’ perspectives
remain unexplored. This study investigated Italian physiotherapy students knowledge, use, and perception of the
benefits and limitations of Al Chatbots.

Methods A cross-sectional study was conducted through Survey Monkey from February to June 2024. One thousand
five hundred and thirty-one physiotherapy students from 10 universities were involved. The survey consisted of 23
questions investigating: (a) respondent characteristics, (b) Al Chatbot knowledge and use, (c) perceived benefits, and
(d) limitations. Multiple-choice and Likert-scale-based questions were adopted. Factors associated with knowledge,
use, and perceptions of Al were explored using logistic regression models.

Results Of 589 students (38%) that completed the survey, most were male (n=317; 53.8%) with a mean age of 22
years (SD=3.88). Nearly all (n=561; 95.3%) had heard of Al Chatbots, but 53.7% (n=316) never used these tools for
academic purposes. Among users, learning support was the most common purpose (n=187; 31.8%), while only

9.9% (n=58) declared Chatbot use during internships. Students agreed that Chatbots have limitations in performing
complex tasks and may generate inaccurate results (median=3 out of 4). However, they neither agreed nor disagreed
about Chatbots'impact on academic performance, emotional intelligence, bias, and fairness (median=2 out of 4).
The students agreed to identify the risk of misinformation as a primary barrier (median=3 out of 4). In contrast, they
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Trial registration Not applicable.

neither agreed nor disagreed on content validity, plagiarism, privacy, and impacts on critical thinking and creativity
(median=2 out of 4). Young students had 11% more odds of being familiar with Chatbots than older students
(OR=0.89; 95%Cl 0.84-0.95; p=<0.01), whereas female students had 39% lesser odds than males to have used
Chatbots for academic purposes (OR=0.61; 95%Cl 0.44-0.85; p=<0.01).

Conclusions While most students recognize the potential of Al Chatbots, they express caution about their use
in academia. Targeted training for students and faculty, supported by institutional and national guidelines, could
guarantee a responsible integration of these technologies into physiotherapy education.

Keywords Artificial intelligence chatbots, Education, Physiotherapy, Student, Survey

Background

Recent advances in Artificial Intelligence (AI) have
shown that computers can simulate human intelligence
to perform tasks such as comprehension, reasoning,
and problem-solving [1, 2]. AI Chatbots, such as Chat-
GPT, Google Gemini, and Microsoft Copilot, represent
a growing application of AI, which uses generative Al
algorithms to simulate human interaction [3]. Their user-
friendly interfaces, ability to predict words based on user
prompts, and rapid response time of AI Chatbots have
increased attention across various fields, including the
education of students in healthcare professions [4].

Several studies have analyzed the role of AI Chatbots
among healthcare students’ education [1, 2, 5-10], high-
lighting their potential to enhance personalized learning
experiences, provide immediate feedback, develop criti-
cal thinking, and augment problem-solving skills [1, 5].
AI Chatbots have shown their ability to create realistic
clinical vignettes, improve communication skills, and
act as a virtual mentor through interactive simulations
[1]. They can also support healthcare students by ensur-
ing writing accuracy, clarity and coherence in style and
formatting, and providing appropriate language and ter-
minology [6]. Furthermore, AI Chatbots can simplify
complex concepts, assist in research activities, and help
individual and group learning by improving efficiency
and overcoming language barriers [7]. In addition to sup-
porting individual learning, the literature highlights the
relevance of co-constructing knowledge with generative
Al tools [11].

However, AI Chatbots have several limitations in
healthcare education, including challenges in attributing
intellectual property to students’ work [12], in assessing
learning outcomes [13], and in denuding critical thinking
development and self-reflection [8]. They may also lead
to over-dependence on technology, hinder peer inter-
actions, and generate superficial or inaccurate content,
including incorrect citations and fabricated sources [9,
10, 14, 15]. Ethical concerns include issues such as plagia-
rism, copyright violations, the lack of transparency, and
the inability to verify content validity or detect misin-
formation, highlighting the need for human supervision

[16, 17]. Moreover, their sustainability is a critical issue,
as their operation requires significant energy resources,
contributing to the global carbon footprint [18]. These
risks underscore the importance of investigating how
healthcare students perceive and respond to this emerg-
ing technology [4].

Available surveys [19-46] have analyzed healthcare
students’ use, perception, knowledge, and attitudes of
healthcare students toward AI Chatbots, mainly Chat-
GPT. The results have documented that most healthcare
students are aware of the existence of Al Chatbots [36,
37, 42], but their actual application in both academic
and clinical contexts is still quite limited [26, 37, 42]. Al
Chatbots are primarily used for information aggregation,
text summarization, academic writing, and peer-review
of scientific publications, with their application to clini-
cal practice being a subject of debate and not as widely
adopted [29, 32, 40]. Many students saw Al Chatbots as
an effective tool to improve learning and productivity
[21, 42], yet they expressed skepticism regarding their
reliability [30, 35, 42]. At the ethical and regulatory level,
most of the students feel the need to set limits on Al
chatbot usage, particularly to prevent issues with plagia-
rism, bias, data privacy, and patient safety [23, 35, 37].
Students have a positive perception of Al in medicine and
recognize its significant impact on healthcare. However,
they express concerns about reduced human interaction
and the potential dehumanization of the profession [20,
34]. Several of available studies have recommended the
incorporation of Al training into medical curricula, both
through dedicated modules on the clinical applications
of Al as well as focused training on ethics and critical
thinking to promote responsible and judicious applica-
tion of these tools in the future [20, 30].

Several significant factors have emerged regarding the
use of Al Chatbots in academic and healthcare settings.
Gender influences perceptions of AI Chatbots, with
female students showing more positive attitudes [42] and
male students attributing more diagnostic and clinical
benefits to Al [34]. Year of study plays a key role: more
experienced students have a higher critical view of Al
than less experienced colleagues [20, 37]. Familiarity with
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AI Chatbots is associated with greater confidence in their
use and more favourable perceptions of their reliability
[36], while ethical and regulatory concerns are found to
be correlated with less academic and clinical use of these
tools [32, 46]. Students who have used AI Chatbots at
least once are more likely to use them again, although
not necessarily for academic purposes [33, 35]. Moreover,
greater knowledge and positive attitudes toward Al Chat-
bots are correlated with increased academic use [26],
while perceived ease of use and usefulness are significant
predictors of their future adoption [31, 33]. All these fac-
tors highlight the need for targeted educational strategies
for informed integration of Al in health care education
[20, 21, 30].

Analyzing students’ knowledge, use, and perceptions
of AI Chatbots is needed to guide their appropriate
application in education [14]. Studies available to date
focused mainly on students’ awareness of the existence
and operation of ChatGPT and generative Al [26, 36, 42].
Epistemic knowledge, understood as critical reflection
on the effects of Al in learning processes and knowledge
construction, was also examined [21, 23, 30]. However,
studies have primarily focused on some disciplines such
as medicine [19-21, 23, 25, 26, 29, 30, 33, 34, 36, 37,
41-44], a mixture of health professions [22, 28, 36, 38,
39, 42], pharmacy [24, 32, 40, 42], dentistry [27, 36], and
veterinary medicine [31], leaving other healthcare fields
like physiotherapy unexplored. Moreover, while several
studies have investigated Al Chatbots in clinical practice
[47, 48], research on their application in physiotherapy
education remains obscure [4]. Furthermore, most sur-
veys on healthcare students’ perceptions of AI Chatbots
have been conducted in America [21, 36—38, 40, 44], Asia
[22, 24, 26, 28, 29, 32-35, 39, 42, 43], Europe [19, 20, 23,
27, 30, 41], Africa [25], and Australia [31], leaving other
European countries, such as Italy, underrepresented.

Therefore, this study aims to investigate the use and
knowledge, perceptions of benefits and opportuni-
ties, limits and barriers to Al Chatbots among Italian
physiotherapy students. We considered knowledge as
declarative knowledge as the students’ awareness of the
existence of this technological tool. We hypothesized
that age, sex, and university career are key predictors
of AI Chatbots knowledge and use, as that they would
influence technological exposure, adoption patterns, and
familiarity shaped by generational, gendered, and educa-
tional differences [49-51].

Methods

Study design

A quantitative cross-sectional survey was conducted
in accordance with (a) the Checklist for Reporting
Results of Internet E-Surveys (CHERRIES) [52] (b) the
STrengthening the Reporting of OBservational Studies
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in Epidemiology (STROBE) [53] and (c) the Consen-
sus-Based Checklist for Reporting of Survey Studies
(CROSS) [54] guidelines. The study was approved by the
Ethics Committee of Human Sciences at the University
of Verona (approval number d. 2023_38, accepted on
24/01/2024) and was prospectively registered on the OSF
database (https://osf.io/2hyuz/). Clinical trial number:
not applicable. This study represents a part of a broader
research project aimed to analyze the knowledge, use,
perceptions and barriers concerning the use of Al chat-
bots among health professionals’ students in the Italian
context.

Participants and setting

A nationwide sample of Italian physiotherapy students
was purposively recruited from Bachelor of Physiother-
apy programs at ten Universities that agreed to partici-
pate in the study, between February and June 2024. The
universities had a diverse geographic distribution across
Italy, with five located in the north (University of Bolo-
gna, Milan San Raffaele, Trieste, Udine, and Verona),
one in the center (University of Roma Sapienza), and
four in the south (University of Catania, Molise, Napoli/
Benevento, and Palermo).

In Italy, the Bachelor of Physiotherapy program edu-
cates healthcare professionals on delivering physio-
therapy services in prevention, functional assessment,
treatment, and rehabilitation, which aligns with the
national professional profile [55]. The program lasts three
years and requires students to complete 180 European
Credit Transfer and Accumulation System credits to earn
a Bachelor’s degree and licensure as a physiotherapist
[56].

The inclusion criteria for participation in this study
were: (a) enrollment in a Bachelor of Physiotherapy pro-
gram; (b) possession of a valid university e-mail account;
(c) the ability to understand and read Italian and (d) will-
ing to participate. Exclusion criteria were: (a) physiother-
apists who had already graduated; (b) individuals who
refused consent to participate, and (c) those unable to
understand the Italian language.

Sample size

The SurveyMonkey sample size calculator (https://ww
w.surveymonkey.com/mp/sample-size-calculator/) was
utilized to determine the required number of responses.
Given a population size of 1,531 physiotherapy students
from the ten universities involved, with a 5% margin of
error (indicating how closely the survey results reflect the
opinions of the entire population) and a 95% confidence
level (indicating the degree of certainty that the popula-
tion would choose an answer within a specific range), the
required sample size was calculated to be 308 completed
responses.
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Questionnaire survey development and pre-testing

The data collection tool was developed based on the
existing surveys on Al conducted on healthcare students
at the time of the project’s conception [14, 20, 21, 28, 33,
35, 57-62]. It was developed and critically evaluated for
face and content validity by a multi-professional team of
six professors and lecturers involved in education across
physiotherapy and other healthcare fields (e.g., nurs-
ing, social science, and epidemiology) [63]. The experts
revised the questions individually and provided feedback
on content accuracy, relevance, clarity of wording, and
survey structure.

Revisions were applied to enhance student comprehen-
sion, resulting in a final version containing 23 questions
distributed across 10 web pages. After reaching a con-
sensus on the final questionnaire, a preliminary version
was piloted tested on a convenience sample of 15 phys-
iotherapy students from different regions of Italy (North,
n=5; Centre, n=5; South, n=5), guaranteeing national
representation [63].

Following the pilot phase, a debriefing session was per-
formed, during which experts interviewed the piloted
students to identify any issues encountered while com-
pleting the survey, such as questions requiring further
explanation or unclear wording. The pilot phase was sat-
isfactory, and no further changes were needed.

Questionnaire implementation
The final version of the questionnaire comprised four
sections.

« Section 1 - Characteristics of respondents
(n=7 questions). This section examined socio-
demographic and academic information. Two
questions addressed socio-demographic variables
(age and gender), one as open-ended and the other
as a closed-ended, multiple-choice question. Four
questions assessed the academic profile, covering
university affiliation, year of enrollment, off-campus
status, and difficulties in academic progression.
Digital skills were evaluated with a single-choice
multiple-choice question.

+ Section 2— Use and knowledge (#=11 questions).
This section investigated students’ use and
knowledge of AI Chatbots through eleven closed-
ended questions. Nine multiple-choice, single-
answer questions assessed knowledge of Chatbots,
context in which students learned about them,
use for academic purposes, evaluation of their
Chatbots experience, frequency of academic use,
use during internship, frequency of clinical use,
future usage propensity, and difficulty level in using
Chatbots. Two additional multiple-choice questions
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analyzed the application of Chatbots in learning and
internship contexts.

« Section 3— Benefits and opportunities (7 =3
questions). This section explored students’
perceptions of Al Chatbots. Two Likert-scale
questions evaluated the pros of AI Chatbots, rated
from 0 (“Not at all useful” or “Strongly disagree”)
to 4 (“Extremely useful” or “Strongly agree”). A
multiple-choice question probed students’ opinions
on adopting Al Chatbots in education.

« Section 4— Limitations and barriers (n =2 questions).
This section assessed students’ agreement with
two Likert score scale questions ranging from 0
(“Strongly disagree”) to 4 (“Strongly agree”) evaluated
beliefs about the cons of the Al Chatbots use.

Both Italian and English versions of the questionnaire are
provided in Additional file 1 and 2, respectively.

Data collection procedure

The survey was administered and managed online using
SurveyMonkey (SurveyMonkey, Palo Alto, California,
www.surveymonkey.com) over 16-weeks period from
February 21, 2024, to June 21, 2024. Participants were
invited via email from the Bachelor of Physiotherapy
programs at the ten participating universities. The invi-
tation email contained a link to the survey (https://it.su
rveymonkey.com/r/SurveyCDLinFisioterapia). The intro
ductory section of the survey provided: (a) the purpose
of the study, (b) a link to the comprehensive informa-
tion note, (c) an explanation of data handling (empha-
sizing anonymity), (d) the informed consent statement,
and (e) the invitation to complete the survey. The first
three questions allowed participants to confirm their
acknowledgement and approval of the informed consent,
understanding of the risks and benefits of the study, its
voluntary participation, the option to withdraw without
any consequence, and their acceptance to participate
[52].

Three email reminders were sent at four-weeks inter-
vals to encourage non-responders to complete the sur-
vey. The estimated completion time was 10 min, aligning
with the optimal duration to increase response rates for
online surveys [64]. A specific function of SurveyMon-
key was activated to prevent multiple responses from the
same participant ID. Participation was voluntary, with
no incentives offered [52]. Respondents could revise or
edit their answers using the ‘back button’ before com-
pleting the questionnaire. At the end, a summary of their
responses was provided to each participant.

Data were securely stored on an encrypted computer,
accessible only to the project leader. Participant’s identi-
ties were concealed from the researchers, and all data,
including names and email addresses, were anonymized
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to ensure confidentiality and data protection. This
approach mitigated any potential psychological discom-
fort during survey completion [52].

Variables

The questionnaire included multiple-choice and Likert
scale questions. Demographic characteristics (e.g., gen-
der, age, and university career) were grouped into cat-
egories. A multivariable logistic regression analysis was
performed to assess the relationship between partici-
pants’ characteristics and knowledge, use for academic
purposes and intention to use in future of AI Chatbots.
In particular, the following questions were analysed:
question 8 (‘Have you ever heard of AI Chatbots (e.g.,
ChatGPT, Google Bard, Bing)?’), question 10 (‘Have you
ever used an Al Chatbot for teaching or academic pur-
poses?’), question 13 (‘If yes, how often on average do you
use Al Chatbots for teaching or academic purposes?’)
and question 17 (‘How likely are you to use AI Chat-
bots in the future for academic purposes?’). For Likert-
based questions, we collapsed choices to binary values
(i.e., Never/Rarely were combined as were Sometimes/
Often/Always). The independent variables selected for
the model were chosen based on a priori theoretical con-
siderations [49-51] and underwent rigorous evaluation
for multicollinearity, resulting in the subset of key ques-
tions included in the analysis. For each section, an auto-
matic response rate was achieved to identify the sample
size and any premature drop-outs (i.e., respondents who
did not complete all sections). Questionnaires with early
interruptions were excluded from the analyses (e.g., par-
ticipants who did not complete later sections, such as
Sect. 3). Data were exported from SurveyMonkey and
analysed using STATA software [65].

Statistical analysis

Normality of the data was tested using the Shapiro-Wilk
test. Non-parametric statistical methods were used as
the data was not normally distributed. The results were
summarized using descriptive statistics, presented
either as the median with interquartile range (IQR) or
as absolute frequencies with corresponding percentages,
depending on the type of variable. In addition, we pro-
vided a descriptive summary of the answers in ordinal
format, from 0 (“Strongly disagree” or “Not at all useful”)
to 4 (“Strongly agree” or “Extremely useful”), using the
median and IQRs.

To assess the existence of some predictors, if any, the
relationship between participants’ demographic charac-
teristics (e.g., sex, age, university career) and their per-
ceptions of AI Chatbots, a logistic regression analysis was
performed evaluating the increased or decreased odds
ratio (OR) of AI Chatbot use and perceptions, report-
ing the 95% confidence intervals (CI). Specifically, the
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following key questions were dichotomized (Sometimes/
Often/Always vs. Never/Rarely) and analyzed: question 8
(‘Have you ever heard of artificial intelligence Chatbots
(e.g. ChatGPT, Google Bard, Bing)?’), question 10 (‘Have
you ever used an Al Chatbot for teaching or academic
purposes?’), question 13 (‘If yes, how often on average do
you use Al Chatbots for teaching or academic purposes?’)
and question 17 (‘How likely are you to use AI Chatbots
in the future for academic purposes?’).

Data were exported from SurveyMonkey and analyzed
using STATA version 17 (StataCorp 2023). The question-
naire responses were visually represented in tables, figure
or graphs which were created using R software [66]. Sta-
tistical significance was set at p <0.05 for all analyses.

Results

Respondents rate

A total of 589 physiotherapy students out of 1,531 par-
ticipated in the survey, with a response rate of 38%.

Section 1 - Respondent characteristics

Most respondents were male students (n=317; 53.8%),
and the average age was 22 years (SD=3.9). Nearly half
were enrolled at a university in northern Italy (n=313;
53.1%) and in the first year of their physiotherapy pro-
gram (n=255; 43.3%). Over half of the participants
reported having good digital skills (n=325; 55.2%).
Almost all students indicated they were enrolled on
time with their studies (n=584; 99.2%) and progressing
regularly without academic difficulties (n=537; 91.2%).
Detailed characteristics are provided in Table 1.

Section 2- Use and knowledge of Al chatbots
Almost all students reported being familiar with AI Chat-
bots (n=561; 95.3%), primarily through friends, family,
and classmates (17 =257; 43.6%) or social media (n=245;
41.6%). Of these, 53.7% had never used Chatbots for aca-
demic purposes (n=316). Among those who had used
them, the experience was reported as “very positive”
(n=47, 8%), “positive” (n=170, 28.9%), “neutral” (n=47,
8%), “negative” (n=7; 1.2%) and “very negative” (n=2,
0.3%). The primary uses for AI Chatbots included learn-
ing support (n=187; 31.8%), text summarization (n=81;
13.8%), and brainstorming (n=77; 13.1%), as outlined in
Table 2. The frequency of AI Chatbots use for learning
or academic purposes was found to be “never” (n=316,
53.7%), “rarely” (n=133, 22.6%), “sometimes” (n=98,
16.6%), “often” (n =36, 6.1%) and “always” (n=6; 1%).
During internships, 9.9% of students (n=>58) reported
using Al Chatbots. The main purposes included identi-
fying protocols and guidelines for patient management
(n=23; 3.9%), treatment strategies for patient issues
(n=18; 3.1%), and patient assessment procedures (n=17;
2.9%), as shown in Table 2. The reported frequency of
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Table 1 General characteristics of the participants

Variables Characteristics N (%)
Age (mean and sd) 225(3.9)
Sex
Men 317 (53.9)
Women 269 (45.7)
| do not want to answer 2(03)
Not Binary 1(0.2)
Academic Year
Year | 255 (43.3)
Year |l 175 (29.8)
Year lll 159 (27.0)
University
University of Udine 93 (15.8)
University of Verona 90 (15.3)
University of Catania 85 (14.4)
University of Molise 63(10.7)
University of Bologna 56 (9.5)
University of Trieste 55(9.3)
University of Palermo 45 (7.6)
University of Naples 42(7.1)
University of Roma Sapienza 41(7.0)
University San Raffaele 19(3.2)
Academic Status
Enrolled On time 584(99.2)
Enrolled on delay 5(0.9)
Progression Status
Progressing Regulary 537(91.2)
Experiencing Difficulties 52(8.8)
Digital Skills Good 325(55.2)
Avarage 193 (32.8)
Excellent 39 (6.6)
Poor 29 (4.9)
Very Poor 3(0.5)

Legend: N, numbers; %, percentage; SD, standard deviations

AI Chatbot use during internships was: “never” (n=531,
90.2%), “rarely” (n=16, 2.7%), “sometimes” (1 =30, 5.1%),
“often” (n=12, 2%) and “always” (n=0, 0%). Regarding
future intentions to use Al chatbots, students indicated
the following frequencies: “sometimes” (n=252; 42.8%),
“rarely” (n=107; 18.2%), “often” (n=95; 16.1%), “never”
(n=124, 21.1%) and “always” (n=11, 1.2%). When asked
about the ease of use of AI Chatbots, 44.9% of students
described it as “neither easy nor difficult” (n=264), while
others found it “easy” (n=217; 36.8%), “very easy” (n="74;
12.6%), “difficult” (n=29, 4.9%) or “very difficult” (n=5;
0.9%).

Section 3- Perceptions of Al chatbots

Regarding the perceived usefulness of Al Chatbots, the
students reported that these tools were “Somewhat use-
ful” for functions like grammar reviewer, learning sup-
port, brainstorming, text summarization, and language
learning. The AI Chatbots were perceived as “not very
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useful” (Median =1 out of 4, IQR 1) for clinical case reso-
lution and critical appraisal (Table 3).

Students “agreed” (Median =3 out of 4; IQR 1) that Al
Chatbots are accessible at convenient times, help save
time and provide beneficial access to information. In con-
trast, students “neither agreed nor disagreed” (Median=2
out of 4; IQR 1) on the clarity of information from Chat-
bots compared to professors, the utility of Chatbots over
search engines (e.g., Google) or databases (e.g., PubMed),
and the ease of interacting with Chatbots compared to
lecturers (Table 4).

More than half of the students (n =341; 57.9%) believed
it was too early to form a definitive opinion on the use
of AI Chatbots in education, while 37.4% (n=220) sup-
ported their active incorporation into academia.

Section 4- Limits and barriers of Al chatbots
Students “agreed” (Median=3 out of 4, IQR 1) that Al
Chatbots have limitations, such as struggling with com-
plex tasks, generating factually inaccurate results, and an
over-reliance on statistics that can reduce their useful-
ness in certain contexts. However, they “neither agreed
nor disagreed” (Median=2 out of 4, IQR 1) about Al
Chatbots’ potential to positively impact academic perfor-
mance, their lack of emotional intelligence and empathy
leading to inappropriate results, and the risk of introduc-
ing bias and unfairness in outcomes (Table 5).
Concerning the potential limits and barriers of Al
Chatbots, students “agreed” (Median=3 out of 4; IQR
1) that AI Chatbots may risk spreading misinformation
and reducing human interaction. In contrast, they “nei-
ther agreed nor disagreed” (Median=2 out of 4; IQR 1)
on barriers such as content validity, the risk of plagiarism,
privacy and ethical concerns, and the potential negative
impact on writing skills, critical thinking, and creativity.
The details are presented in Table 6.

Predictors
The analysis of the association between demographic
characteristics and participants’ perceptions and use of
Al Chatbots revealed several findings. We observed a
significant association of age with current knowledge of
Al Chatbots, indicating that younger students less fre-
quently heard about AI Chatbots than older students
(OR=0.89; 95%CI 0.84—0.95; p-value <0.01). Female par-
ticipants were less likely to use AI Chatbots for learning
or academic purposes than male peers (OR=0.61; 95%CI
0.44-0.85; p-value<0.01). No other significant associa-
tion between age, sex, university career and the evalu-
ation of experience with AI Chatbots were found. All
associations are reported in Table 7.

Legend: OR, odds ratio; Al, artificial intelligence; CI,
confidence interval; Al artificial lintelligence.
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Table 2 Use and knowledge about Al chatbots for academic purposes
Questions Answers N (%)
Have you ever heard of Al Chatbots Yes 561(95.3)
(i.e., ChatGPT, Google Bard, Bing)? No 28 (4.8)
If yes, in what context did you learn Friends, Family, Classmates 257 (43.6)
about the existence of Al Chatbots? Social Media 245 (41.6)
| have never heard of Al Chatbots 31(5.3)
University Lectures 26 (44)
Traditional media 22(3.7)
Scientific Paper 8(1.4)
Have you ever used Al Chatbots for No 316 (53.7)
learning or academic purposes? Yes 273 (46.4)
If yes, how would you rate your experi- Never use it 316 (53.7)
ence with Al Chatbots? Positive 170 (28.9)
Very Positive 47 (8.0)
Neutral 47 (8.0)
Negative 7(1.2)
Very Negative 2(03)
If yes, for which purpose have you I have never us Al Chatbots for academic purposes 317 (53.8)
primarily used Al Chatbots? * Learning Support 187 (31.8)
Text Summarization 81(13.8)
Brainstorming 77 (13.1)
Translation 71(12.1)
Problem Solving 64 (10.9)
Grammar Revision 44 (7.5)
Writing and Analysis of Text 39(6.6)
Data Analysis 33(5.6)
Literature Research 31(5.3)
Clinical Simulation 26 (44)
Critical Appraisal of an article 14 (24)
Language Acquisition 13(2.2)
If yes, how often do you use Al Chat- Never 316 (53.7)
bots for learning or academic purposes Rarely (extremely low frequency) 133 (22.6)
on average? Sometimes 98 (16.6)
Often (moderate frequency) 36 (6.1)
Always 6(1.0)
Have you ever used an Al Chatbots for  No 531(90.2)
clinical purposes with patients during ~ Yes 58(9.9)
internship experiences?
If yes, for what purpose have you | have never us Al Chatbots for academic purposes 534(90.7)
primarily used Al Chatbots during To track down protocols and guidelines useful for patient management 23(3.9)
internship? * To identify treatment strategies for patient issues 18 (3.1)
To identify procedures for assessing patient issues 17 (2.9)
To prepare internship reports and case studies 17 (2.9)
To identify patient care objectives 14 (2.4)
To provide support in interpreting clinical data, test, results or evaluations 14 (2.4)
To identify the prognosis of patient issues 10(1.7)
To identify empowerment strategies to encourage patient self-care 6(1.1)
To identify communication strategies to enhance the therapeutic relationship 6(1.1)
To track responses to use in educational interventions with patients 5(0.9)
If yes, how often on average do you Never 531(90.2)
use Al Chatbots for clinical purposes Sometimes 30(5.1)
during internship? Rarely 16 (2.7)
Often 12 (2.0)
Always 0 (0)
How Likely are you to use Artificial Sometimes 252 (42.8)
Intelligence Chatbots in the future for ~ Never 124 (21.1)
university purposes? Rarely 107 (18.2)
Often 95 (16.1)

Always

11(1.2)
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Table 2 (continued)
Questions Answers N (%)
How would you rate the difficulty/ease Neither Easy nor difficult 264 (44.8)
of using Al Chatbots? Easy 217 (36.8)
Very Easy 74 (12.6)
Difficult 29 (4.9)
Very Difficult 5(0.9)
In your opinion, should Al Chatbots be | do not know, it is too early to express an opinion 341 (57.9)
used in education? Yes, they should be actively incorporated 220(37.4)
No, they should be banned 28 (4.8)
Legend: N, numbers; %, percentage; SD, standard deviations, Al Artificial Intelligence, N, Number
*Total is not 100% (multiple answers were allowed)
Table 3 Perception: how useful do you believe Al chatbots are in the following areas?
Items Likert Score Me-  0) Notatalluse- 1) Not very useful, 2) Somewhat use- 3) Very useful, 4) Ex-
dian (IQR) ful, N (%) N (%) ful, N (%) N (%) tremely
useful,
N (%)
Grammar Reviewer 2(2-3) 5(0.9) 41 (7.0) 269 (45.7) 217 (36.8) 57(9.7)
Learning Support 2(2-3) 73(12.4) 46 (7.8) 229 (38.9) 212 (36.0) 9(4.9)
Brainstorming 2(2-3) 79 (134) (10 9) 200 (34.0) 84 (31.2) (105)
Text Summarization 2 (2-3) 1(0.2) 4 (5.8) 260 (44.1) 237 (40.24) 7(9.7)
Critical Appraisal 1(1-2) 35 (6.0) 262 (44.5) 210 (35.7) 75(12.7) 7 (1 2)
Language Learning 2(1-2) 20(34) 61(27.3) 295 (50.1) 94 (16.0) 19(3.2)
Literature Search 2(1-3) 17 (2.9) 133 (22.6) 264 (44.8) 148 (25.1) 27 (4.6)
Writing Essay 2(1-3) 32(5.4) 128 (21.7) 222 (37.7) 185 (31.4) 22(3.7)
Clinical Case Solution 1(1-2) 142 (24.1) 186 (31.6) 213 (36.2) 39 (6.6) 9(1.5)
Legend: N, number; IQR, interquartile range; %, percentage
Table 4 Perception: what is your level of agreement with the following statements about Al chatbots??
Items Likert 0) Strongly 1) Dis-  2) Neither  3) Agree, 4)
Score Disagree, agree, N Disagree N (%) Strongly
Median N (%) (%) nor Agree, Agree, N
(IQR) N (%) (%)
With Al Chatbots the quality of my assignments improves, and learning 2 (2-3) 22(3.7) 77 (13.1) 337(57.2) 138(234) 15(2.6)
becomes easier
The use of Al Chatbots is useful for providing access to information 3(2-3) 7(1.2) 24 (4.1) 5(36.5) 303 (51.4) 40(6.8)
I can access Al Chatbots at any time that is convenient for me 3(2-3) 8(1.4) 12(20)  205(34.8) 295(50.1)  69(11.7)
I can learn anywhere thanks to Al Chatbots 3(2-3) . 27 (46)  235(39.9) 265 (45.0) 48(8.2)
The use of Al Chatbots for academic purposes reduces my study time 2(2-3) 22(3.7) 121 296 (50.3) 132(224) 18(3.1)
(20.5)
I'Intend to integrate Al Chatbots into my teaching and learning practices 2 (2-3) 24.(4.) 69(11.7) 302 (51.3) 175(29.7)  19(3.2)
in the future
Students should learn how to use Al Chatbots effectively for their careers 2 (2-3) 21(3.8) 66(11.2) 272 (46.2) 168 (28.5) 62 (10.5)
Al Chatbots can help me save time 3(2-3) 7(1.2) 13(22) 229(389) 272 (462) 68(11.5
Al Chatbots can provide unique insights and perspectives that | wouldn't 2 (2-3) 8(1.4) 35(59) 274 (46.5) 251(426) 21(3.6)
have thought of on my own
Al Chatbots can provide personalized and immediate feedback and sug- 2 (2-3) 12 (2.0) 44 (75) 272 (46.2) 243 (413)  18(3.1)
gestions for my assignments
Al Chatbots are an excellent tool for student support services due to 2(2-3) 11(1.9) 37(63) 311(52.8) 211 (358 19(3.2)
anonymity
It is easier to interact with Al Chatbots than with teachers 2(1-2) 56 (9.5) 127 264 (44.8) 103 (174)  39(6.6)
(21.6)
The information | receive from the Al Chatbots is clearer than that pro- 2(1-2) 46 (7.8) 164 311 (52.8) 53(9.0) 5(2.6)
vided by professors (27.8)
Al Chatbots are more helpful than search engines (e.g. Google) or data- 2 (1-2) 39 (6.6) 127 299 (50.8) 105 (17.8)  19(3.2)
bases (e.g. PubMed) (21.6)

Legend: N, number; IQR, interquartile range; %, percentage; Al Artificial Intelligence
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Table 5 Limits: do you think artificial intelligence chatbots are useful in the clinical practice?

Items Likert 0) Strongly 1) Dis- 2) Neither  3) Agree, 4)
Score Disagree, agree, N Agreenor N (%) Strongly
Median N (%) (%) Disagree, Agree, N
(IQR) N (%) (%)
Al Chatbots have limitations in their ability to handle complex tasks 3(2-3) 5(0.9) 48 (8.2) 219(37.2) 263(44.7) 54 (9.2)
Al Chatbots can generate results that are, in fact, inaccurate 3(2-3) 4(0.7) 31(53)  251(4206) 248(42.1) 55(9.3)
Al Chatbots can generate out-of-context or inappropriate results 2(1-2) 7(1.2) 60(10.2) 247 (41.9) 228(38.7) 47 (8.0)
Al Chatbots can exhibit biases and inequalities in their results 2(1-2) 32(5.4) 124 297 (50.4) 117(199) 19(3.2)
(21.1)
Al Chatbots can rely excessively on statistics, which may limit their useful- 3 (2-3) 3(0.51) 42 (7.1) 193 (32.8) 312(53.0) 39 (6.6)
ness in certain contexts
Al Chatbots have limited emotional intelligence and empathy, which can 2(2-3) 21(3.6) 58(9.9) 241 (40.9) 201(34.1) 68(11.5)
lead to insensitive or inappropriate results
Al Chatbots could have a positive impact on my academic performance 2(2-3) 15(2.6) 32(54) 296 (50.3) 6(36.7) 30(5.1)
Legend: N, number; IQR, interquartile range; %, percentage; Al Artificial Intelligence
Table 6 Barriers: how much do you agree with the barriers of Al chatbots??
Items Likert Score 0)Strongly 1)Dis- 2)Neither 3) Agree, N  4)
Median Disagree, N agree, N Disagree nor (%) Strongly
(IQR) (%) (%) Agree, N (%) Agree, N
(%)
Validity of imprecise, inaccurate, or outdated content 2(2-3) 26 (4.4) 65 (11.0) 308 (52.3) 158 (26.8) 32(54)
Plagiarism of information and copyright issues 2 (2-3) 29 (4.9 51(8.7) 305 (51.9) 176 (29.9) 28 (4.8)
Compromise of writing skills, critical thinking and creativity 2 (2-3) (4 8) 47 (8.0) 237 (40.2) 185 (31.4) 92 (15.6)
Privacy and ethical issues 2(2-3) 3(5.6) 89 (15.1) 301 (51.1) 126 (21.3) 40 (6.8)
Transparency Issues 2(2-3) (4 1) 78 (13.2) 333 (56.5) 130 (22.1) (4 )
Lack of Originality 2(2-3) 29 (4.9) 73(124) 271 (46.0) 159 (27.0) 7(9.7)
Risk of spreading incorrect information 3(2-3) 25(4.2) 33(5.6) 228 (38.7) 220 (37.4) 83 (14.1)
Inaccuracy of citations 2(2-3) 25(4.2) 52(8.8) 281 (47.7) 174 (29.5) 57(9.7)
Reduction of human relationships 3(2-3) 5(5.9) 39 (6.6) 205 (34.8) 165 (28.0) 45 (24.6)

Legend: N, number; IQR, interquartile range; %, percentage; Al Artificial Intelligence

Discussion

Main findings

This study explored the knowledge and use, perceptions
of benefits and opportunities, limitations and barriers of
AI Chatbots among Italian physiotherapy students. The
main findings suggest that a majority of students: (a) were
familiar with AI Chatbots; (b) did not routinely use them
for academic purposes or during internships; (c) held
neutral perceptions about the usefulness and limitations
of AI Chatbots in their educational journey; and (d) while
finding them user-friendly, believed it was still too early
to form a definitive opinion on their use in education. As
reported in the literature [21, 43], these results highlight
a prevailing sense of uncertainty and skepticism, suggest-
ing that Italian students are still in an exploratory phase
with this emerging technology and have yet to adopt a
clear stance on its advantages and disadvantages. This
also emphasizes the need to guide and train students in
the use of Al Chatbots [19, 34, 36, 37, 40].

We also identified a significative association between
students’ age and their awareness of AI Chatbots,
revealing that younger students have 11% more odds
(OR=0.89) of hearing about AI Chatbots compared to

more mature students, indicating a negative associa-
tion between age and awareness. This finding aligns with
some studies [37, 67], but contradicts others, where later-
year students reported higher awareness [19, 26, 36]. This
result may reflect greater exposure of young people to
digital technology and automated learning tools; previ-
ous studies have shown a similar association, suggesting
that younger generations tend to become more quickly
familiar with technological innovation than previous
generations [24, 26] Furthermore, female participants
in our sample shown 39% lesser odds (OR=0.61) than
males to have used Al Chatbots for learning or academic
purposes. This finding is consistent with certain stud-
ies [19, 36, 67], but contrasts with others that reported
higher usage among female students [22, 36, 42]. How-
ever, other authors have documented that when adequate
educational resources are provided, gender differences in
technology adoption tend to narrow [42]. Overall, incon-
sistencies across studies may stem from generational
digital literacy gaps, with younger students being more
immersed in digital tools, thus having more opportuni-
ties to engage with Chatbots throughout their academic
journey [68]. Moreover, socio-cultural factors [49, 69]
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R and disparities in accessing technology in different coun-
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from differing expectations and mindsets among stu-
dents regarding the potential benefits of Al Chatbots.
For example, students might view these tools as insuffi-
ciently tailored to meet their specific needs or lacking the
requirements to align with their unique educational path-
ways [9]. Another relevant element is that many Italian
physiotherapy students stated that AI Chatbots are not
more useful than traditional search engines (e.g., Google
and PubMed). According to students perceptions, Al
Chatbots do not offer significant added value over the
tools already available. However, this is inconsistent with
the literature, where students preferred to use ChatGPT
to seek academic assistance [71].

Regarding the perceived limitations, our results
align with available evidence [32, 40], where students
expressed concerns about Al Chatbots’ ability to manage
complex requests, such as managing the patients’ painful
conditions. In physiotherapy training, developing clini-
cal reasoning is a critical skill that cannot be delegated
to AI Chatbots [21]. This suggests that AI technologies
could serve as complementary tools to support, rather
than replace, human expertise [32, 40]. Several surveys
have also highlighted barriers such as over-reliance on
technology [22, 26, 28, 32], concerns about the accuracy
and reliability of answers [21, 22, 24, 26, 32, 34, 43], and
issues related to plagiarism and lack of transparency [23,
26, 35, 37, 42]. Interestingly, these concerns elicited a
neutral response in our study, possibly reflecting the lim-
ited familiarity among Italian students with the academic
risks associated with AI Chatbots. Integrating training
on digital literacy and Al-related ethical issues into the
physiotherapy curriculum could address these gaps and
promote more informed evaluations of AI Chatbot appli-
cations [9].

A barrier to increased acceptance of AI Chatbots
among Italian students could be the absence of clear
guidelines regarding their application in academic and
clinical contexts. In contrast, the United States and cer-
tain Asian nations have already established regulations
and incorporated Al-based tools into their university
programs [72, 73]. Furthermore, institutional cultural
differences may influence how technology is perceived.
Some academic institutions embrace a more exploratory
and experimental mindset, while others adopt a more
cautious stance due to ethical and regulatory issues [20].

Implication for education and research

While the debate on Al Chatbots in academia contin-
ues, prohibiting their use is considered counterproduc-
tive, despite some institutions having implemented such
bans [74]. Rather than imposing a ban, a more farsighted
strategy would be to guide the integration of these tech-
nological tools into academia through multi-level actions
involving all stakeholders.
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Students should be informed on the pros and cons of
Al Chatbots, promoting awareness of the essential value
of the individual study and fostering professional com-
petencies. They should demonstrate their knowledge
independently, without over-relying on Al Chatbots [4].
Faculty members should stay updated with emerging
technologies, through continuous professional develop-
ment, allowing them to guide students in the conscien-
tious and ethical adoption of Al [48]. Furthermore, given
the ongoing technological transition, reexamining stu-
dent assessment systems offers the opportunity to pre-
serve academic integrity and support adequate learning
outcomes [74, 75]. At the institutional level, universities
should create shared guidelines and regulations to guar-
antee educational standards nationwide and maintain
ethical and professional integrity [9].

Future research should explore the perspectives of stu-
dents enrolled in undergraduate and master’s programs
in physiotherapy and other healthcare disciplines (e.g.,
nursing, speech therapy), especially across continents
with socio-cultural diversity (e.g., Africa and Asia). More-
over, studies should examine correlations between other
variables (e.g., barriers and perceptions) to better under-
stand the topic’s complexity. Adopting diverse method-
ological designs could help to capture the complexity
of the phenomenon [48]. For example, semi-structured
interviews could explore students’ lived experiences with
Al Chatbots [76]. Moreover, prospective observational
studies could evaluate whether Chatbots use impacts the
development or deterioration of expected skills over time
[77]. Finally, randomized studies could assess the effec-
tiveness of Al Chatbots as compared to traditional meth-
ods in enhancing student learning outcomes [78].

Strengths and limitations

A strength of this study is that it represents the first
analysis of the knowledge, perceptions of benefits and
opportunities, barriers and applications to AI Chatbots
among physiotherapy students, shedding light on the role
of this technology within the Italian academic context.
The research was developed and conducted following the
international reporting guidelines (STROBE, CHERRIES
and CROSS) [52-54], ensuring methodological rigor.
Furthermore, the survey design, composed of various
question types (e.g., single- and multiple-choice), allowed
for a more comprehensive exploration of the multifac-
eted nature of the phenomenon [79].

However, several limitations should be acknowledged.
First, although the number of respondents exceeded the
required sample size, the response rate was lower com-
pared with similar studies [19, 21, 22, 24, 25, 29, 31, 34,
37, 40, 62], which may limit the generalizability of the
findings. Second, the use of self-reported and retro-
spective data could have introduced recall bias or social
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desirability bias, potentially impacting the accuracy of
the responses [79]. Lastly, despite explicit instructions to
provide truthful responses, some participants may have
inaccurately reported their use of Al Chatbots, either
intentionally or due to misunderstanding certain survey
questions [79].

Conclusions

In our study, the Italian physiotherapy students report a
limited but increasing awareness and interest in AI Chat-
bots. While most students acknowledge the opportuni-
ties of these technologies, they express attention to their
adoption in education. Integrating AI Chatbots in aca-
demia needs adequate training for students and faculty to
guarantee their responsible use in physiotherapy educa-
tion. Future research should focus on students’ long-term
learning outcomes associated with Al Chatbots adoption
and the development of guidelines to balance their pros
and cons.
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