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Abstract
Background

Effective anamnesis is a core clinical competency, yet training opportunities with real or standardized
patients are resource-intensive, difficult to scale, and particularly limited in online learning environments.
Large language model (LLM)-powered virtual patients (VPs) offer a promising alternative, but most
existing evidence focuses on medical students, and the integration of automated feedback and its
perception across other health professions remains underexplored. This study examined healthcare
students' perceptions of an enhanced GPT-4-powered VP with integrated automated feedback on
professional and communication competence.

Methods

A cross-sectional study was conducted at IU International University of Applied Sciences (January—
March 2025) among undergraduate students from eight health-related Bachelor's programs, including
nursing, physiotherapy, occupational therapy, speech therapy, and nutritional science. Participants
conducted an anamnesis interview with a chatbot-based VP simulating a patient with brain hemorrhage
and multimorbidity, then received automated feedback before completing an online survey. Usability was
assessed with the Chatbot Usability Questionnaire (CUQ); response quality, realism, behavioral
engagement, feedback quality, and training benefit were assessed using purpose-developed, pilot-tested
scales (5-point Likert), analyzed via medians, Cronbach's alpha, and Positive Response Proportions.
Open-ended responses underwent qualitative content analysis following Mayring.

Results

Sixty students participated (83.3% female; mean age 37.0 years). Usability was rated high (CUQ mean
76.93,SD 12.51). Response quality and feedback quality received the highest ratings (Cronbach's a =
0.90 and 0.86, respectively), while realism scored lower (a = 0.87). Despite limited perceived naturalness,
most students reported behaving professionally, respectfully, and empathically toward the VP.
Educational value was rated highly, especially regarding professional competence and communication
skills. Qualitative findings highlighted interaction realism and the integrated feedback mechanism as the
most valued aspects, alongside requests for more unpredictable patient behavior and multimodal
interaction formats.

Conclusions

Al-based virtual patients with integrated automated feedback are perceived as a valuable, scalable tool
for anamnesis training across diverse health professions, extending prior evidence beyond medical
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education. While realism and emotional expressiveness remain areas for improvement, findings support
the use of such systems as an effective formative learning tool. Future research should investigate the
transfer of acquired skills to clinical practice and long-term learning outcomes.

INTRODUCTION

Effective anamnesis, commonly referred to as history taking, is a cornerstone of clinical practice across
all health professions, forming the basis for accurate diagnosis, appropriate treatment planning, and the

establishment of therapeutic patient—provider relationships.’? The systematic acquisition of anamnesis
skills remains challenging in health professions education, particularly given the limited opportunities for

repeated, standardized practice with real patients.® This competency is equally essential for nurses,
physiotherapists, occupational therapists, speech therapists, and nutritional scientists, all of whom rely

on comprehensive patient interviews to deliver individualized care.*

Traditional training approaches, such as standardized patients (SPs) or peer role-plays, offer valuable
opportunities for practicing patient communication.® However, these methods face significant
limitations, including high resource requirements, scheduling constraints, limited scalability, and
substantial costs associated with training and compensating SPs.®’ These challenges are particularly
pronounced in online and distance learning settings, where access to face-to-face simulation

experiences is inherently restricted.® Furthermore, students may experience psychological stress during

interactions with real or standardized patients, which can hinder their learning progress.®

Recent advances in artificial intelligence (Al), particularly large language models (LLMs) such as GPT-4,
have opened new possibilities for health professions education.’®'" Several studies have demonstrated
the potential of chatbot-powered virtual patients (VP) for practicing clinical reasoning and
communication skills. Holderried et al. developed a GPT-powered chatbot that enabled medical students
to practice anamnesis, reporting high medical plausibility of responses and positive usability ratings.®
Briigge et al. found that medical students who received LLM-generated structured feedback after
simulated patient conversations significantly outperformed the control group in clinical decision-
making."? Similarly, Wang et al. demonstrated that GPT-based simulations effectively support anamnesis
training in medical students, with automated feedback on performance dimensions including history
completeness and clinical reasoning.'3

Although virtual patient simulations have been used in health professions education for some time,
systems prior to the advent of LLMs have often been criticized for offering limited or no feedback — a
critical shortcoming given that feedback is indispensable for the development of clinical and
communication competencies.'* The linguistic capabilities of LLMs mark a substantial advance in this
regard, enabling automated feedback that is more detailed, adaptive, and educationally meaningful than
that of earlier VP systems, including unlimited availability, consistent responses, and immediate,

personalized feedback at scale.’ Recent research further suggests that LLM-generated feedback on
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anamnesis performance can approximate expert evaluation, supporting its potential as a scalable tool
for health professions education.®

Despite these promising developments, important research gaps remain. Most existing studies have
focused on medical students, leaving limited evidence on the applicability and effectiveness of Al-
powered virtual patients for other health professions.®'2'3 Although Potter et al. recently piloted a
conversational Al tool with nursing students and reported improved performance and high

acceptability,'® broader evidence across health professions is still lacking. In addition, the systematic
integration of Al-generated feedback targeting both professional competence and communication skills

has received limited attention,’® and students’ self-assessment of their behavior and engagement during
virtual patient interactions remains underexplored."’

Building on our previous work, in which students from diverse healthcare programs rated a GPT-4-
powered virtual patient positively in terms of realism, professional accuracy, and usability,'® the present
study examined healthcare students’ perceptions of an enhanced virtual patient system with integrated
automated feedback. Specifically, we addressed the following research questions:

1. How do healthcare students evaluate the VP with regards to usability, response quality, and realism?
2. How do healthcare students assess their own attitude and behavior during interaction with the VP?
3. How do healthcare students perceive the quality of chatbot-generated feedback?

4. How do healthcare students appraise the educational value of chatbot-based anamnesis training?

METHODS
Study design and setting

This study employed a cross-sectional design to investigate healthcare students’ perceptions of a VP
system and its associated chatbot feedback. The study was conducted at the IU International University
of Applied Sciences between January 15, and March 31, 2025.

Participants and recruitment

Eligible participants were undergraduate students enrolled in the Bachelor’s programs in Nursing
Education, Nursing Management, Health Education, Nursing, Physiotherapy, Occupational Therapy,
Speech Therapy, and Nutritional Sciences. All students enrolled in these programs were invited to
participate via email. Recruitment consisted of two calls for participation: one at the start of the study
period and another midway through. The expected number of respondents was between 50 and 100.

Procedure
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Participants received a study link via email and were introduced to the clinical case scenario, including a
written description of the patient room and the option to view a photograph to enhance contextual
realism. Only minimal patient information was provided (name and the presence of his wife); no clinical
details were disclosed in advance.

Participants were instructed to conduct an anamnesis interview from the perspective of their respective
profession, beginning with a greeting and ending with a farewell while structure and content were left to
participants’ professional judgment.

Upon completion, participants automatically received chatbot-generated feedback. They were then
redirected to the online survey to complete the evaluation.

VP Implementation

The VP was powered by GPT-4. The model was deployed via IU International University of Applied
Sciences’ Guided Conversation Designer (GCD) platform, which allows structured prompt design and
systematic recording of all interactions. The case scenario involved a patient (“Karl von Hausen”)
presenting with a brain hemorrhage following a bicycle accident, accompanied by language disorder,
mild dysphagia, right hemiparesis, urinary diversion, hypertension, and obesity. The chatbot simulated
both the patient and his wife. Prompt development and validation followed an interdisciplinary approach;

a detailed description is provided in our previous publication.'®

Feedback Implementation

The VP prompt was extended to provide automated feedback immediately following the anamnesis
interview, addressing two key domains: professional competence (accuracy, completeness, and question
depth and breadth, tailored to the student’s professional background) and communication competence
(clarity, empathy, and interaction skills). Feedback content and delivery were iteratively refined and
validated with faculty from multiple healthcare disciplines to ensure relevance, clarity, and educational
value. The feedback prompt is provided in the supplementary material.

Measures

The survey instrument comprised eight sections. Section 1 collected demographic and educational
background information, including study program, study progression, prior vocational healthcare training,
work experience, anamnesis experience, age, gender, and prior experience with Al-based learning. These
variables were assessed to characterize participants’ professional background and prior exposure to
clinical practice and Al-supported educational tools.

Section 2 included the Chatbot Usability Questionnaire (CUQ),'® a validated 16-item instrument
assessing perceived chatbot usability across dimensions such as user experience, personality, error
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handling, and onboarding. Items were rated on a 5-point Likert scale. Following published scoring
guidelines, responses were converted into a standardized score ranging from 0 to 100, with higher
scores indicating better perceived usability.

Sections 3—-7 assessed participants’ perceptions of the VP system and its integrated feedback. These
scales were specifically developed for the present study to capture five constructs: response quality (12
items), realism (7 items), behavioral engagement with the VP (5 items), feedback quality (8 items), and
training benefit (5 items). ltem development followed an interdisciplinary process involving healthcare
educators from multiple disciplines to ensure content validity. The items were pilot-tested and revised
prior to implementation. All items were formulated as statements and rated on a 5-point Likert scale.

Section 8 included open-ended questions to capture qualitative evaluations and suggestions for
improvement.

The complete translated survey instrument is provided in the Supplementary Material.

Data analysis

Demographic and educational characteristics were analyzed descriptively using frequencies,
percentages, means, and standard deviations as appropriate. For the CUQ, the overall mean score across
the 16 items was calculated, and item-level descriptives were examined.

For the composite scales derived from Sections 3-7, internal consistency was assessed using
Cronbach’s alpha to justify aggregation into scale scores. Descriptive statistics (median, interquartile
range) were calculated for each scale. Item-level analyses were conducted using the Positive Response
Proportion (PRP), defined as the proportion of participants selecting the top two Likert-scale categories
(ratings of 4 or 5). Negatively worded items were reverse coded to ensure that higher PRP values
consistently reflected more favorable evaluations.

Open-ended responses were analyzed using qualitative content analysis following Mayring,2® applying a
content-structuring approach. An inductive—deductive procedure was used: main categories were
derived deductively from the research questions, while subcategories emerged inductively from the data.
Responses were paraphrased, grouped thematically, and iteratively assigned to categories. Coding was
conducted by one researcher (KRA), supported by MAXQDA (Version 26). Approximately 20% of
responses were independently coded by a second researcher; discrepancies were resolved through
discussion and consensus. The final category system is provided in the Supplementary Material.

To further characterize VP interactions and feedback, descriptive analyses were conducted. VP
conversations (n = 53; seven feedback texts could not be matched to their corresponding conversations
and were therefore excluded) were examined for structural features, including the number of messages
and total word count. Feedback texts were similarly analyzed for word count, the ratio of conversation-
to-feedback words, and a qualitative feedback score (Table S1).
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Ethical considerations and Al contributions
Ethical approval

for the study protocol was obtained from the IU International University Ethics Committee. Participation
was voluntary, anonymous, and carried no academic consequences for students. Informed consent to
participate was obtained from all participants prior to involvement in the study.

Language editing and stylistic refinement of the online survey and this manuscript were supported by
ChatGPT (OpenAl, accessed 2025/6) and Claude (Anthropic, accessed 2026). All other aspects,
including content, analysis, interpretation, and conclusions, remain the sole responsibility of the authors.

RESULTS
Demographics

A total of 60 students participated, of whom 50 (83.3%) identified as female and 10 (16.7%) as male,
with a mean age of 37.03 years (SD =9.14, range 20-61).They were enrolled in a variety of healthcare-
related study programs and represented all stages of study progression (Table 1). The vast majority of
participants had completed professional training prior to starting their academic studies. Only 7 (12%)
participants indicated no prior healthcare training, while 34 (57%) had training in nursing, 10 (17%) in
physical or occupational therapy, and 9 (15%) in other healthcare-related fields. Among those with prior
training, 46 (87%) participants reported more than five years of work experience in the healthcare sector.

A large proportion of participants reported having prior experience using Al-based tools in their learning
processes, and about three-quarters stated having practical experience with conducting anamnesis
interviews (Table 1).
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Table 1
Educational characteristics of the sample

Characteristic Category n(outof N=60) %
Study program Bachelor nursing education 15 25.0
Bachelor nursing management 10 16.7
Bachelor nutritional science 10 16.7
Bachelor physical therapy 9 15.0
Bachelor nursing care 7 11.7
Bachelor health education 7 11.7
Bachelor occupational therapy 1 1.7
Bachelor physician assistant 1 1.7
Study progression Up to % modules completed 13 21.7
Ya to Y2 of modules completed 16 26.7
% to % of modules completed 16 26.7
More than % of modules completed 15 25.0
Anamnesis experience No 12 20.0
(self-rated)
Yes 48 80.0
- Expert level 12 25.0
- Advanced level 33 69.0
- Beginner level 3 6.0
Al experience in learning contexts  No 15 25.0
Yes 44 73.3
Not sure 1 1.7

Descriptives of the VP conversations and feedback

On average, a conversation consisted of 47.2 messages (SD = 30.5) and 1,192 words (SD = 571.3). The
feedback contained, on average, 478.7 words (SD = 125.7), resulting in a mean conversation-to-feedback
word ratio of 2.66 (SD = 1.5).

The qualitative feedback score was assessed using five predefined criteria addressing completeness,
structure, and profession-specific relevance. Criteria were scored dichotomously (present = 1, absent =
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0), resulting in a total score ranging from 0 to 5, with higher scores reflecting higher feedback quality
(see Table S1). Each criterion was present in more than 83% of texts. Over 90% of feedback texts
received a score of 4 or higher, and 35 of 53 texts (66%) met all quality criteria. Only one text received a
score of 2 (see Figure S2).

Students’ evaluation of the VP

The overall CUQ mean score was 76.93 [SD 12.51], indicating generally high usability. ltem-level patterns
are illustrated in Fig. 1. Participants showed the least agreement with error handling items, and around
20% indicated that the chatbot "seemed too robotic" and "was very complex”.

For the Response Quality scale, students reported generally positive perceptions of the VP's response
behavior. The median score was between 4 and 5 on the 5-point Likert scale (Fig. 2), with excellent
internal consistency (Cronbach’s a = 0.90). PRPs for the 12 items ranged from 68% (n = 41, “follow-up
questions answered”) to 95% (n = 57, “credible responses”).

For the Realism scale, the median score was 4 (Fig. 2), with good internal consistency (Cronbach’s a =
0.87). PRPs for the 7 items were generally lower than for response quality, ranging from 52% (n = 31,
“reacted unpredictably like a real patient”) to 86% (n = 53, “used terms like a real patient”).

Students’ attitudes and behavior during interaction with VP

For the Behavioral Engagement with the VP scale, the median score was 4 (Fig. 2), with good internal
consistency (Cronbach’s a =0.76). PRPs for the 5 items are displayed in Fig. 3. They span from 53% (n =
32, “felt natural speaking with the virtual patient”) to 95% (n = 57, “acted respectfully toward the VP”).

Students’ perception of the feedback quality

For the Feedback Quality scale, the median score ranged between 4 and 5 (Fig. 2), with good internal
consistency (Cronbach’s a =0.86). PRPs for the 7 items are shown in Fig. 3. They were the highest
across all scales, ranging from 82% (n = 49, “feedback necessary for learning success”) to 97% (n = 58,
“feedback was related to the content of the anamnesis”).

Higher values indicate more favorable participant perceptions; tems marked with an asterisk (*) deviate
from the original survey wording: they were initially negatively phrased and subsequently reverse-coded
to ensure consistent interpretation.

Students’ appraisal of the educational value

The educational value of VP-based training was assessed using both the Perceived Training Benefit
scale and open-ended questions.

For the scale, the median score ranged between 4 and 5 (Fig. 2), with excellent internal consistency
(Cronbach’s a =0.89). PRPs for the 5 items ranged from 60% (n = 36, “prepare for challenging patients”)
to 85% (n = 51, “enhance professional competence”). The remaining other items also showed high PRPs:
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“improve communication skills” (83%, n = 50), “transfer skills to real situations” (82%, n = 49), and “gain
confidence with real patients” (PRP 80%, n = 50).

Qualitative responses are summarized in Fig. 4 (categories are detailed in Supplementary Table S2).
Regarding the most beneficial aspects, interaction and realism of the conversation were the most
frequently mentioned theme, followed by the integrated feedback mechanism. Further themes included
the structure of the anamnesis, the inclusion of a family member, and the focus on communication flow.
Suggested improvements centered on realism and complexity of the patient simulation, with participants
requesting more unpredictable or challenging patient behavior, as well as more background information
and clinical context prior to the interview, visual presentation of the patient, and voice-based interaction.
Regarding perceived advantages, participants emphasized the value of practicing in a safe,
consequence-free environment, highlighting error tolerance, and the opportunity to apply theoretical
knowledge without the pressure of real clinical encounters. Disadvantages were primarily associated
with the absence of nonverbal communication, which participants identified as limiting the authenticity
of the interaction, alongside concerns regarding the emotional depth of the simulation.

DISCUSSION
Summary of findings

Overall, students evaluated the VP system and its integrated feedback positively across all assessed
dimensions. The CUQ indicated generally high usability, although limitations in error handling and a
somewhat robotic perception were noted by some participants. Response quality was rated highly, while
realism, particularly emotional expressiveness and unpredictability, received more moderate ratings.
Students' behavioral engagement revealed that most were able to act professionally, respectfully, and
empathically toward the VP, even when the interaction was not perceived as fully natural or immersive.
Feedback quality received the highest ratings across all scales, and educational value was consistently
rated as high, particularly regarding professional competence and communication skills.

Interpretation of findings
Evaluation of the VP

The usability findings align with Holderried et al.,® with both studies reporting a mean CUQ score of 77,
indicating high usability. Handling errors and misunderstandings remained a challenge, with the lowest
agreement for the item “coped well with errors or mistakes” (~ 40% in our study vs. 35% in Holderried et
al.), likely due to limitations in natural language processing and the system'’s ability to flexibly interpret
ambiguous or incomplete input. Differences in perceived complexity (20% in our study vs. 90% in
Holderried et al.) may reflect variations in technical design, interface, or scenario characteristics rather
than task difficulty per se.
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The present findings on response quality and realism are broadly consistent with our previous study.'®
Students generally perceived the VP's answers as coherent, contextually appropriate, and reliable,
supporting its role in reinforcing structured anamnesis questioning and clinical knowledge recall.
Perceptions of realism were more limited, particularly regarding emotional expressiveness, consistent
with a recent review highlighting the difficulty of simulating authentic emotion in VP interactions.?’
Students indicated a clear preference for more immersive interaction formats, such as audio-based or
avatar systems, suggesting that incorporating multimodal components may further strengthen the

experiential and relational aspects of communication training.

Attitudes and behavior during interaction with VP

Although participants did not consistently perceive the VP interaction as fully natural or immersive, they
nevertheless reported high levels of professional, respectful, and empathic behavior. This indicates that
learners can engage meaningfully and demonstrate key communication skills even when the scenario is
not experienced as entirely realistic. In line with this, knowledge acquisition in emergency medicine

training was found to be equivalent between low fidelity and high fidelity simulations, suggesting that

higher levels of realism are not necessarily decisive for achieving learning outcomes.??

Perceptions of feedback quality

Our findings suggest that Al-based systems, when carefully designed and appropriately prompted, can
provide elaborate feedback immediately after task completion. Participants perceived this as helpful,
pointing to practical advantages of Al, particularly through the provision of frequent and immediate
feedback at scale. At the same time, these findings must be interpreted in light of the substantial
heterogeneity of Al applications, educational contexts, and outcome measures. In medical education,
especially, the quality, accuracy, and contextual appropriateness of Al-generated feedback therefore
remain critical. Overall, our results align with research showing that feedback has a measurable
moderate to strong impact on learning outcomes and that its effectiveness depends less on delivery
mode or source than on the quality of information and the content of the feedback itself. This is
particularly relevant because elaborated, immediate, and explanatory feedback tends to produce greater

learning gains than simple corrective feedback or merely providing the correct answer.'423727

Appraisal of educational value

The educational value of the VP-based training was rated very positively. Regarding realism, a more
nuanced picture emerged: participants appreciated the authentic quality of the interaction but also
expressed a desire for more complex and unpredictable scenarios, likely reflecting the clinically
experienced composition of the sample. This aligns with recommendations to use simpler scenarios for
novice learners to avoid cognitive overload, while more complex cases are appropriate for experienced
personnel.?8 Students also emphasized the value of including a family member in the simulation,
highlighting the importance of incorporating socially challenging interactions in training design. Al-based
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VP systems offer a flexible framework for such adaptation, enabling the rapid generation of diverse
cases with adjustable difficulty.

Educational implications

The present findings have several implications for the use of Al-based VP in health professions
education. First, such systems appear particularly suitable for formative learning settings, supporting
iterative practice and skill development rather than high-stakes assessment.?° The consistently high
ratings of feedback quality underscore the potential of Al-based systems to provide timely, structured
guidance during supervised learning processes.

Second, simulation design should be aligned with learning objectives and learner experience rather than
striving for maximal realism, with simpler cases for novice learners and richer, less predictable scenarios

for more advanced students promoting higher-order clinical reasoning.?®

Third, the results point to the need to further develop Al-based VP beyond cognitive skill training.
Although response quality was rated highly, lower ratings for emotional expressiveness suggest that
current systems remain limited in supporting aspects such as empathy and relational communication.
Furthermore, multimorbidity is underrepresented in many Al-based VP systems despite its clinical
relevance.3? Our study demonstrates that complex cases—such as a patient with traumatic brain injury
and pre-existing conditions—can be satisfactorily represented, showing that Al can support more
realistic and clinically challenging training scenarios. Future developments should therefore aim to better
integrate these dimensions, for example through more immersive or multimodal interaction formats.

Importantly, the present study extends existing research, which has predominantly focused on medical
students and residents,?® by demonstrating that students from other health professions—including
nursing, physiotherapy, and nutrition science—also perceive substantial educational value in chatbot-
based anamnesis training. This suggests that Al-based VP is a versatile tool that can be applied across
health professions to support the development of communication and clinical reasoning skills.

Finally, the implementation of such systems should be accompanied by appropriate pedagogical
integration and supervision. As Al-generated outputs may vary and are not free from inaccuracies, their
use requires structured guidance and opportunities for critical reflection. Embedding Al-based training
within existing curricula and combining it with human or peer-supported feedback may help maximize its

educational effectiveness while mitigating potential risks.?°

Limitations

Several limitations of this study should be considered. First, the sample consisted of students from a
single university who already had experience with Al-based learning tools, and students with prior
professional experience were overrepresented, limiting generalizability. Second, voluntary participation
may have introduced self-selection bias, potentially inflating positive evaluations. Third, the study relied
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on self-reported data, which are inherently subjective and may be influenced by social desirability. Fourth,
the study captures immediate perceptions only and provides no evidence on whether experiences
translate into long-term competence gains or improved patient outcomes.

In addition, Al-generated feedback was only analyzed structurally and evaluated by students, so it
remains unclear how accurately it reflected actual anamnesis performance. Although students rated the
feedback very positively, positive reception does not necessarily translate into improved learning
outcomes. Research indicates that students often perceive human feedback as more credible and
empathetic, whereas Al-generated feedback is seen as clearer and more detailed.3'32 Peer feedback and
hybrid models combining Al and human feedback have shown high potential by combining credibility
with detailed guidance.®3

Moreover, the dynamic development of Al models introduces variability in responses, as identical queries
can yield different outputs over time. While this may challenge consistency in medical
recommendations, it can also create realistic learning opportunities, reflecting situations where patients
provide contradictory or incomplete information, requiring students to engage critically with Al-generated

content.343%

Conclusion and directions for future research

This study demonstrates that Al-based VPs are a highly valued tool for practicing anamnesis across
multiple health professions, including nursing, physiotherapy, and nutrition science. Students rated
usability, response quality, and educational value positively, and reported being able to engage
professionally, respectfully, and empathically during interactions even when scenarios were not fully
immersive. Feedback was perceived as timely, structured, and supportive for learning. The findings
further suggest that Al-based VPs can accommodate complex cases, including patients with
multimorbidity, offering scalable and adaptable training opportunities tailored to learners' experience and
competence level. While high realism and emotional expressiveness remain challenging, incorporating
multimodal elements and carefully designed scenarios can enhance authenticity and support
communication skills development.

Despite the limitations noted above, the study provides strong support for Al-based VP training as an
effective formative learning tool across diverse health professions. Future studies should examine
whether competencies acquired in virtual simulations transfer to real clinical settings, investigate long-
term skill retention and patient outcomes, and explore the effects of different case complexities,
multimodal formats, and adaptive Al-driven scenarios on learning outcomes.
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Figure 1

Item-level ratings of the Chatbot Usability Questionnaire (CUQ). Panel A displays the odd-numbered
items assessing positive aspects of the chatbot, while Panel B shows the even-numbered items
assessing negative aspects. Green bars indicate favorable responses: “agree” or “strongly agree” for
positive items, and “disagree” or “strongly disagree” for negative items.
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Figure 2

Median scores and interquartile ranges for the five composite scales: Response Quality, Realism,
Behavioral Engagement with the Virtual Patient, Feedback Quality, and Perceived Training Benefit. Scores
are based on a 5-point Likert scale (1 = strongly disagree, 5 = strongly agree), with higher values
indicating more favorable evaluations.
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Figure 3

Positive Response Rates (PRP) for each item composite scales: Behavioral Engagement with the Virtual
Patient and Perceived Feedback Quality.

Higher values indicate more favorable participant perceptions; tems marked with an asterisk (*) deviate
from the original survey wording: they were initially negatively phrased and subsequently reverse-coded

Page 20/21



to ensure consistent interpretation.

Q1 — Most Beneficial
Aspects

Q2 - Suggested

Improvements

Q3 - Advantages of
Chatbot Training

Q4 - Disadvantages of
Chatbot Training

MOST MENTIONED

Interaction & Realism

<

EXAMPLE QUOTE

"The virtual patient was very
realistic ... it felt like a ‘real’
patient.”

FREQUENCY OVERVIEW

Interaction & Realism

I 15
Feedback Mechanism

I n=7
Structure & Completeness

[ n=5
Inclusion of Relatives

I n=4

MOST MENTIONED
Realism & Patient
Complexity

2

EXAMPLE QUOTE

"Patients usually ask their own
questions ... the conversation could
be more realistic."

FREQUENCY OVERVIEW

Realism & Complexity

n=11
Background Information

n=8
Visual Patient Representation

n=7
Feedback Quality & Timing
I n=5

MOST MENTIONED
Practice & Skill
Development

EXAMPLE QUOTE

"Mistakes do not immediately
affect the future or health of a
living person."

FREQUENCY OVERVIEW

Practice & Skill Development

n=21
Error Tolerance / Risk-Free

n=14
Flexibility & Availability

n=7
Direct Feedback

n=7

MOST MENTIONED
Lack of Nonverbal Cues @

EXAMPLE QUOTE
"With real people one reacts more

individually and in a more
situation-specific way."
FREQUENCY OVERVIEW

Lack of Nonverbal Cues

n=16
Limited Realism & Emotion

n=9
Limited Transferability

n=5
User Immersion & Engagement

n=3

n = number of mentions per categor

Figure 4

Summary of participants’ responses to open-ended questions on the Virtual Patient Training.
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