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Introduction: The integration of Artificial Intelligence (Al) into medical
education and healthcare has grown steadily over these past couple of years,
though its application in veterinary education and practice remains relatively
underexplored. This study is among the first to introduce veterinary students to
Al-generated cases (Al-cases) and Al-standardized clients (AI-SCs) for teaching
and learning communication skills. The study aimed to evaluate students’ beliefs
and perceptions surrounding the use of Al in veterinary education, with specific
focus on communication skills training.

Methods: Conducted at Texas Tech University School of Veterinary Medicine
(TTU SVM) during the Spring 2024 semester, the study included pre-clinical
veterinary students (n = 237), who participated in a 90-min communication skills
laboratory activity. Each class was introduced to two Al-cases and two Al-SCs,
developed using OpenAl's ChatGPT-3.5. The Calgary Cambridge Guide (CCG)
served as the framework for practicing communication skills.

Results: Results showed that although students recognized the widespread use
of Al in everyday life, their familiarity, comfort and application of Al in veterinary
education were limited. Notably, upper-year students were more hesitant to
adopt Al-based tools, particularly in communication skills training.

Discussion: The findings suggest that veterinary institutions should prioritize
Al-literacy and further explore how Al can enhance and complement
communication training, veterinary education and practice.

KEYWORDS

artificial intelligence (Al), ChatGPT, prompt engineering, communication skills,
veterinary medical education, standardized clients (SCs), Al-standardized clients
(AI-SCs), Al-cases

1 Introduction

The study of mathematically explaining in detail the process of human learning and
intelligence such that a machine can replicate was first described in 1955 by John McCarthy
(1). Around this time, the term Artificial Intelligence (AI) was coined to describe the
scientific method of developing computer algorithms that simulate human cognition (2, 3).
The integration of AI has progressed more rapidly in human healthcare compared to

veterinary medicine (4, 5).
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FIGURE 13

Violin plots of the Kruskal-Wallis test results for [(A), Q1] “How much do you rely on online resources for your veterinary education?”, [(B), Q8] "How
often do you feel overwhelmed by the technology skills required in your studies?”, [(C), Q16] “Rate your interest in learning more about Al and its
applications in veterinary medicine.” [(D), Q17] "How effective are encounters with standardized clients (SC) as part of your veterinary training in
communication skills?” by semester. Significant findings between semesters are denoted by a line with the reported Holms-adjusted p-values.

4 Discussion

Our study examined veterinary students’ perceptions of Al-
technology in veterinary education, particularly regarding the
teaching, learning and practice of communication skills. As
expected, given current enrollment trends, the majority of
participants (58%) were members of Generation Z (born between
1995 and 2012), with 21.5% identifying as Millennials and a
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very small percentage (0.008%) belonging to Generation X. We
recognize that generational differences in beliefs, attitudes, values,
motivators and personality traits exist and appreciate that at
the heart of generational changes lies the introduction and use
of technology (37, 38). While Millennials typically engage with
technology mainly for entertainment, Generation X is more
information driven. In contrast, Generation Z, often described
as “Millennials on steroids” or “iGenZ,” spends significant time
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FIGURE 14
Violin plots of the Kruskal-Wallis test results for [(A), Q19] "How realistic d

diversity of clients/owners that you might encounter in practice?”, [(C), Q21] "How well do the communication scenarios reflect the diversity of cases
you might encounter in practice?”, [(D), Q22] "How effective are encounters with SCs in preparing you for real-world veterinary practice.” by
semester. Significant findings between semesters are denoted by a line with the reported Holms-adjusted p-values.

(B, Q20)
Paruscarwane(2) = 8.68,p =0.01, 82, = 0.04, Closy, [8.206-03, 1.00], ngps = 234

Phoim-ag, =0.01

Timedian =4.00

JueoyuByS :uMoys Sieg ‘uung 159} BsIMIEd

Sixth
(n=61)

Fourth
(n=71)
Semester

Second
(n=102)

(D, Q22)
Lustarwans(2) = 14.53, p =6.98¢-04, 82, = 0.0, Clesy; [0.03, 1.00], nops = 234

P26, = 4.236-04

Poim-ag;. = 0.03
—

Fimegian =4.00

JuBOWUBYS :UMOUS Sieg ‘uung 150} BsIIE

Sixth
(n=61)

Fourth
(n=T71)
Semester

Second
(n=102)

o you find the SC encounters?”, [(B), Q20] "How well do the SCs reflect the

daily in front of screens, communicates via emojis and short texts,
and rapidly follows, adopts and becomes proficient with multiple
technologies (39).

Our findings show no significant differences in veterinary
students’ perceptions surrounding the use of AI in veterinary
medical education and specifically for communication skills
training among Gen Z, Millennial or Gen X generations. Despite
the heavy use of online resources among veterinary students and
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about half of our student population reporting that digital tools
improved their learning, most expressed little interest in learning
more about Al They also found Al-driven tools challenging to
understand and unlikely to be useful for enhancing communication
skills. Nearly two-thirds of the veterinary students share concerns
surrounding privacy and security of their information/data and
these students felt most strongly that AT would not be able to
personalize their veterinary learning experience.
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FIGURE 15

Violin plots of the Kruskal-Wallis test results for [(A), Q23] "After participating in SC encounters, how confident do you feel in handling similar

(B, Q26)

Yiuskaiwalio(2) = 9-52, p = 8.56€-03, €2, = 0.04, Clgsy, [0.01, 1.00], nops = 234

Phoim-adj. = 0.04

Phoim-oq, = 8.166-03
—_—

JuBOWUBIS JUMOUS SIeg ‘UuNg 158} BSIMIE

)

Sixth
(n=61)

Fourth
(n=T71)
Semester

Second
(n=102)

(D, Q29)
1 sarwanis(2) = 982, p = 7.396-03, £2 . = 0.04, Clgss, [0.02, 1.00], nops = 233

Phoim-aq;. = 0.01

Priom-a; =0.02

JuBOUBIS :UMOUS Sieg ‘uung 159} BsIMIE

Sixth
(n=61)

Fourth
(n=T71)
Semester

Second
(n=101)

situations in real life?”, [(B), Q26] “Would you be interested in more technology-enhanced simulations, like virtual reality, in your communication
training?”, [(C), Q27] "How beneficial do you find the feedback from instructors during the SC encounters?”, [(D), Q29] “Do you think Al can help
personalize your veterinary learning experience?” by semester. Significant findings between semesters are denoted by a line with the reported

Holms-adjusted p-values.

4.1 Veterinary students’ perceptions toward
technology in education

There are several motivations for integrating technology

into education, including increased accessibility, flexibility, and
convenience, as well as improved learning outcomes, motivation,

Frontiersin Veterinary Science

20

self-control, and interactivity among learners (40, 41). Consistent
with studies on medical students’ perceptions of technology and
e-learning (42) most veterinary students in our study heavily
relied on online resources. However, it was surprising to find
that over 50% of students rarely explore new technological tools
independently beyond what is provided in their courses. This
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Violin plots of the Kruskal-Wallis test results for [(A), Q32] "How willing are you to experiment with Al tools in your learning process?”, [(B), Q33] "Do
you think Al could help improve your communication skills across veterinary contexts/disciplines?”, [(C), Q34] "How do you feel about the possibility
of Al providing feedback on the use of your communication skills?”, [(D), Q35] “Do you believe Al will play an important role in the future of veterinary
education?” by semester. Significant findings between semesters are denoted by a line with the reported Holms-adjusted p-values.

may be related to their reported lack of confidence in learning
new technologies and outside of video tutorials on YouTube and
other social media platforms (43), there is a general disinterest
in using other types of technology during the learning process.
Evidence suggests that educators often overestimate students’

Frontiersin Veterinary Science

technical skills, overlooking their limited digital knowledge and
abilities in advanced computing functions that may be required for
coursework (44). Similarly, veterinary students frequently reported
that they are unlikely to recommend the use of digital learning tools
to their peers.
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(Q25): Violin plots of the Kruskal-Wallis test results for “Do you think technology can enhance the SC encounters?”—showed a significant difference
between students planning to enter community practice and those planning to enter equine practice. Significant findings between students who
plan to enter community practice and those planning to enter equine practice are denoted by a line with the reported Holms-adjusted p-values.
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4.2 Perceived experience with Al in
education

The growing utilization of Al in classrooms presents significant
opportunities alongside potential challenges and risks in education
(4, 45, 46). Modern Al-driven tools, such as Chatbots, are
designed to enhance teaching and learning by engaging with
users and providing sophisticated, tailored responses. ChatGPT,
a generative pre-trained transformer model, leverages natural
language processing (NLP) to interpret, engage, and generate
human-like-like responses in real-time conversations. It can add
new content, offer suggestions, respond to follow-up questions,
identify errors, and even understand social and emotional cues
and queries (47). For students, ChatGPT can provide feedback,
and assist with writing assignments, while it supports teachers
by generating course content, syllabi, presentations, quizzes, and
more (45). Additionally, in veterinary clinical practice, LLMs
can compile data from unstructured veterinary records to help
enhance patient outcomes and provide data in a format usable for
animal disease surveillance (12). Our study findings demonstrate
that veterinary students are generally aware of Al technology
in everyday applications like social media and predictive text.
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However, while they are familiar with the term AL they seldom
use, interact with, or show interest in learning more about
Al and its applications in veterinary education. These findings
suggest that students may lack the technical skills to independently
explore the use of technology and concurrently that they may be
disconnected from recognizing the importance of understanding
the use of Al in veterinary education and veterinary practice.
Ethical considerations surrounding the use of such technologies in
education and veterinary medicine necessitate clear guidelines to
ensure acceptable and ethical usage, which are currently lacking
in many institutions, potentially hindering the full use of Al
(12, 47).

4.3 Standardized clients for practicing
veterinary communication skills

Small-group training that incorporates feedback and SCs is
an effective approach in improving communication skills (22,
48). Likewise, our study findings reported that SC encounters
are effective (69%—86%) and engaging (82%—91%) in practicing
communication skills resulting in enhanced confidence when
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handling similar encounters in practice (58%—=86%). Furthermore,
veterinary students found the SC encounters quite realistic
(40%—64%) aligning with evidence supporting authenticity during
client encounters (49, 50). Surprising, our findings reported
that SC encounters reflected the diversity that they may
encounter in practice, yet evidence strongly delineates the
need for expanding diversity across communication programs
(51). Surveying AVMA-COE accredited institutions showed that
the majority of SCs were primarily English speaking (77%),
white (90.4%), non-Hispanic/Latinx (98.6%), female (57%), and
over age 56 (64%) (51). SC demographics at TTU SVM
are much similar with 84% reporting white, female (78%),
heterosexual (100%), over age 30 and 56 (10% and 89%
respectively), and retired (98%). Concurrently, our communication
program explores cultural competence and exposes students
to a diverse context as well as a variety of cases across
species which may be contributing to a perceived adequate
SC representation.

4.4 Perceived advantages of introducing
emerging technology in communication
training

Our study reported that most veterinary students (66%—81%)
found that technology, particularly technologically advanced
simulation, cannot fully replace experiential practice with SCs.
This finding aligns with results from studies that integrated
technology using a blended approach (52, 53). There is mixed
evidence about the use of emerging technologies. Some studies
evaluated Virtual Patients (VP) and found their experience to be as
effective as practicing with SCs, with VPs offering added visual and
behavioral advantages (54, 55). However, other reports highlighted
limitations when working with VPs. Unlike other studies, the
majority (76%—88%) of veterinary students in our research showed
little interest in technology-enhanced simulations, such as VPs,
and emphasized the importance of expert feedback (73%—83%),
while expressing little confidence in the benefits of Al-generated
feedback (76%—84%). Other studies noted that both instructors
and students appreciated AI feedback but acknowledged the
importance of prioritizing instructor feedback generated before AI
feedback. Additionally, students recognized the limitations of Al
in interpreting non-verbal communication, attitudes and beliefs
which can be complex (30).

4.5 Difference in perception across
academic years

Study results indicated that sixth-semester students reported a
greater appreciation for and understanding of experiential learning
with SCs when practicing communication skills. They recognized
the effectiveness, realism, and diversity in these interactions,
which reflected the challenges that they would face in clinical
practice. This exposure gave them the confidence to handle similar
situations, more so than students in earlier semesters, particularly
those in semester two. Research evidence supports that senior
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students acknowledged effective communication as a core clinical
competency for a successful veterinary career, highlighting the
importance of communication skills training during both pre-
clinical and clinical curricula (56, 57). In contrast, previous studies
have shown that 1%-year-students often report inflated levels of
communication competence (58), with perhaps less appreciation
for the necessity of communication skills training which may also
explain our second semester student views.

Interestingly, despite growing evidence of veterinary students’
acceptance of Al in veterinary medicine (59), sixth-semester
students expressed a strong lack of interest and reluctance
toward using emerging technologies for communication training,
particularly regarding the use of Al Studies involving medical
students and professionals have reported similar concerns, with
fears that AI could replace physicians and lead to new professional
liabilities. This personal and professional apprehension has
contributed to a resistance to exploring AI’s potential in academic
and clinical settings (60). Our sixth-semester students informally
shared that they were opposed to AI based on fears that Al
would potentially replace the use of SCs in teaching and learning
communication skills.

The fear of Al replacing SCs, may have greatly contributed to
the strong lack of interest and reluctance in incorporating Al into
their veterinary education and veterinary communication training.
Our sixth semester students began their veterinary education
prior to the advent of readily accessible LLMs like ChatGPT-3.5
released in November 2022, and only recently have specialized
LLM veterinary tutors begun to be developed. This suggests
perhaps the fears or replacement of SCs are based on the lack of
exposure to Al as an educational tool. This is supported by second
semester students being more interested in technology-enhanced
simulations and having AI tutor tools such as VetClinPathGPT,
https://chatgpt.com/g/g-rfB5cBZ6X-vetclinpathgpt, available for
utilization while studying for their courses.

4.6 Limitations

The findings of this study reflect the perspectives of veterinary
students at Texas Tech University School of Veterinary Medicine
and are not fully generalizable to other veterinary institutions. The
lack of prior experience with Al integration in the curriculum
may have heightened skepticism among students, compounded
by unclear guidelines surrounding AI use, concerns about the
authenticity of their work, and perceived risks associated with
this technology. While the study effectively captured concerns
about data privacy, it was not designed to investigate or propose
solutions to these issues. A broader, multi-institutional approach
that compares student responses across academic years and
institutions could provide a more comprehensive understanding
of perceptions related to Al in veterinary communication,
particularly in communication skills training. Future qualitative
studies could further explore deeper into the underlying reasons
for negative attitudes and better understand institutional strategies
to address data privacy concerns, reduce apprehensions, and
support the thoughtful adoption of AI to support veterinary
education training.
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5 Conclusions

This study integrated artificial intelligence (AI) into the training
of veterinary communication skills, offering valuable insights
into the applicability and perception of AI within veterinary
education. Our findings reveal that while students recognize the
prevalence of AI in everyday technology, their familiarity and
comfort with Al-driven tools in educational settings, particularly
in communication training, remains limited. Furthermore, the data
suggest that upper-semester students are less open to adopting
Al-based tools in communication training compared to those in
earlier semesters, likely due to their greater reliance on experiential
learning with standardized clients (SCs). Future studies should
focus on multi-institutional studies to assess the generalizability
of these findings. Additionally, qualitative data and a longitudinal
study (repeated measures with continued use of AI generated
cases) would be additional opportunities for understanding how
this technology and methodology could be used in a curriculum.
Encouraging students to engage with Al in a structured, supportive
environment may help alleviate some of the apprehension seen,
paving the way for AI to play a more prominent role in
veterinary education.
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