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Abstract 
There is limited access to real patients during healthcare training, presenting a critical need for realistic, 
scalable simulations to develop students’ clinical reasoning skills. This study investigates how LLMs-
supported virtual patient interactions impact healthcare students’ confidence in clinical reasoning and 
decision-making. We developed a web-based framework featuring a photorealistic patient named Laura, 
guided by a large language model dialogue. After the interaction, students completed surveys assessing 
their confidence, perceived authenticity, and cognitive engagement.  
Our research project has two primary aims: (1) How much more confident do students feel in making 
clinical decisions after interacting with an LLM-supported virtual patient with Parkinson’s disease? and 
(2) How do user engagement and perceived authenticity of the virtual patient simulation impact students’ 
confidence gain? Preliminary results reveal that the authenticity of the interaction significantly predicted 
students’ reported confidence gain. These findings suggest that virtual patient simulations can positively 
impact the users’ confidence– offering insight into the future integration of virtual educational tools in 
healthcare education. 

Keywords: Virtual patients, large language models, Clinical decision-making, Confidence gain, 
Healthcare education 

 

 

Introduction 

In the current healthcare education field, the integration of technology such as artificial 

intelligence for collaborative learning between healthcare sectors has become a priority. Access 

to real patients during clinical training is often limited, making it challenging for healthcare 

students to build the confidence and clinical reasoning skills needed for real-world practice 

(Carpio, Covarrubias, Nolledo, & Samson, 2025). To address this gap, virtual patients are 
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designed to simulate real-patient clinical interactions and offer scalable, repeatable, and 

increasingly immersive experiences for students to practice clinical skills and decision-making. 

Along with the integration of large language models, virtual patients are now capable of 

engaging in more natural, free-text conversations, potentially increasing the realism and 

educational value of these patient simulations.  

While previous research highlights the importance of integrating technology into healthcare 

education, there is limited exploration into the influence of virtual human patients on students' 

learning outcomes and their confidence and communication skills, presenting a gap. Confidence, 

closely tied to self-efficacy, is critical in clinical training, as it influences students’ ability to 

communicate with patients, make informed decisions, and train students to make well-thought-

out decisions under pressure. However, health students and instructors often lack access to 

diverse patient cases or realistic practice environments, making it difficult to build this skill 

effectively (Negm et al. 2024).  

In this study, we investigate how virtual patient simulations powered by a large language 

model (LLM) can improve the effectiveness of fostering clinical confidence. Specifically, we 

explore the usage of a simulated patient with Parkinson’s disease to build students’ confidence. In 

doing so, we investigate the impact of users’ engagement and their perceptions on confidence 

gain. The work aims to address two central research questions on the usage of virtual patients:  

RQ1: How much more confident do students feel in making clinical decisions after 

interacting with an LLM-supported virtual patient with Parkinson’s disease? 

RQ2: How do user engagement and perceived authenticity of the virtual patient simulation 

impact students’ confidence gain? 

Background 

Virtual Patients 

Virtual patients are interactive computer simulations of clinical scenarios used for health 

professions education. They allow health professions students to act as healthcare providers and 

practice clinical decision making in a safe, repeatable environment. Studies indicate that virtual 

patient platforms can improve learners’ clinical skills on par with or better than traditional 

methods such as lectures, paper-based case studies, or standardized patient role-plays. A 2019 

systematic review found that virtual patients were at least as effective as traditional education in 

improvising knowledge, and more effective in honing skills such as clinical reasoning and 
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procedural skills (Kononowicz et al., 2019). By providing realism without risk, virtual 

simulations allow students to practice decision-making and patient interactions without 

endangering actual patients, which is especially valuable given the limited clinical opportunities 

in healthcare training programs. 

Further studies support the benefits of virtual patient tools across multiple health 

disciplines.  Phanudulkitti et al. (2023) found that computer-based simulations significantly 

improved student pharmacists’ confidence in reasoning and communication. Similarly, Alrashidi 

et al. (2023) reviewed simulation-based education for nursing students and concluded that even 

brief virtual interactions improved learners’ clinical confidence and communication skills. 

Features and advancements, such as LLMs, have made these simulations more dynamic and 

immersive. A review of LLM-driven virtual patients for communication training noted that 

students generally gave “neutral to positive” feedback on these tools.  These systems aim to 

mimic realistic patient conversations, therefore improving the fidelity and authenticity of 

communication skills training and the confidence of healthcare students. Unlike traditional 

scripted simulations or pre-programmed response systems, LLM-supported agents offer 

unscripted, natural conversations that more closely resemble real patient interactions, thereby 

enhancing realism (Bowers et al., 2024). Learners often praised virtual patients for increasing 

their confidence in conducting patient interviews and preparedness for clinical placements 

because of the safe practice environment provided. For instance, nursing students in Singapore 

who used an LLM-based virtual patient to practice difficult conversations felt more ready and 

less anxious before meeting real patients (Bowers et al., 2024). This suggests that while virtual 

patients improve subjective confidence, translating that into better communication techniques 

may require further practice or training. This study builds on prior research by specifically 

examining how perceived authenticity and user engagement with an LLM-powered virtual 

patient influence students’ confidence in clinical decision-making—an area that remains under-

explored in existing literature. 

Self-Efficacy 

A core rationale for using these simulations relates to addressing the users’ confidence. 

Healthcare students often face anxiety in clinical situations due to a lack of practice or fear of 

making mistakes. Similarly, Albert Bandura’s theory of self-efficacy posits that individuals must 

believe in their ability to complete a task in order to effectively perform it (Bandura, 1982). 
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Bandura emphasizes that perceived self-efficacy is the mastery of experiences with successful 

hands-on practice that builds an individual’s confidence in performing specific tasks (Artino, 

2012). In healthcare education, repeated practice with virtual or simulated patients serves as a 

mastery experience, reducing anxiety and boosting confidence before real clinical encounters. 

Research in simulation has noted that exposure to realistic scenarios can increase students’ 

confidence in entering practice (Gonullu et al., 2024). By allowing safe failure with the virtual 

patient, it helps students develop a sense of competence in their skills –  a key aspect of self-

efficacy. 

Methods 

Participants 

Nineteen (n = 19) students in health-related fields from the University of Florida’s (UF) 

College of Public Health participated in the study through an Interprofessional Learning in 

Healthcare (IPLH) course. All participants voluntarily agreed to the consent form and engaged 

with the virtual patient simulation.    

System Description 

Participants interacted with a web-based virtual patient simulation designed to assess the 

impact of virtual patient realism and interaction on learner confidence. The system features a 

conversational interface powered by a LLM, a virtual patient persona (Laura Higgins) diagnosed 

with Parkinson’s disease, and additional patient details which are accessible during the 

interaction. Participants engaged with the simulation using their browsers with the following 

components:  

Chatbot Interface. The simulation consisted of a chatbot interface embedded in a browser. 

Users engaged in open-ended conversation with a virtual patient, who responded through LLM-

generated dialogue. A system level prompt to simulate the patient’s responses was designed in 

collaboration with experts and faculty versed in interpersonal patient communication and pilot 

tested with a class of participants external to our population, as shown in Figure 1. The LLM was 

deployed on a FastAPI Python instance that took user inputs and their conversation history to 

generate a response based on the background information provided in the system prompt. These 

prompts aimed to promote realistic and context-appropriate behavior from the virtual patient 

while encouraging the user to adopt a clinical role and practice clinical decision-making. Each 

dialogue turn was recorded to track engagement during the interaction. 
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Virtual Patient. The virtual patient, named Laura Higgins, was designed as an older adult 

patient experiencing symptoms of Parkinson’s disease. She is represented by a static 

photorealistic image and her patient details form that is accessible to users, as shown in Figure 1. 

The virtual patient was rendered to the user through a React framework built in JavaScript and 

deployed remotely through Amazon Web Services. 

 

 

 

 

 
 

 

 

 

 

 

 

Figure 1. The virtual patient, Laura Higgins, is represented by a static photorealistic image and engages in a 
conversation with users through a LLM-powered chatbot. The patient’s background information is displayed to 
support clinical decision-making. This study investigates how students' perceptions of authenticity and engagement 
during this interaction relate to their confidence in making clinical decisions. 
 

 

Table 1. Sample of participant-virtual patient conversation. The participant asks open-ended questions while the 
virtual patient responds. 
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Procedure 

1. Informed Consent: Participants were provided with an electronic informed consent form via 

Qualtrics before engaging with the virtual patient. 

2. Virtual Patient Interaction: Participants were then redirected to the virtual patient interaction. 

They were encouraged to review the patient’s details, assess the case, and formulate a 

collaborative healthcare plan. Simulation-related data, including dialogue turns and timestamps 

from both the participants and the virtual agent were logged. Additionally, survey responses 

were collected from participants using the Qualtrics platform. 

3. Post-Survey: After the interaction, participants completed a post-survey assessing various 

constructs such as the perceived authenticity, cognitive engagement, and confidence gained.  

Measures 

Dialogue turns. Dialogue turns refers to the number of individual responses sent by the user to 

the virtual patient. Each spoken “turn” by the user or the virtual agent was recorded into a remote 

database. Each user turn was extracted for the purposes of measuring dialogue turns. 

Perceived Authenticity. We measured users’ perceptions of authenticity in their engagement with 

the virtual patient. Authenticity of patient encounter was measured in the post-survey through 

two items concerning the authenticity of user’s decision-making and role as if they were a doctor 

caring for the virtual patient (Huwendiek et al., 2015). The construct is measured on a scale of 0 

- 100. 

Cognitive Engagement. Using the same post-questionnaire as the last measure, we measured 

users’ perceptions of their employment of real cognitive engagement used in such consultations 

(Huwendiek et al., 2015). A total of four items were used to measure how much users felt they 

engaged in these strategies. The construct is measured on a scale of 0 - 100. 

Confidence Gain. We measured users' perception of increased confidence through the Simulation 

Effectiveness Tool - Modified (SET-M) (Leighton et al., 2015). The tool measures four main 

constructs on the effectiveness of the simulation. The Confidence construct was used to assess 

Confidence Gain. The six confidence post-questionnaire items were recorded and averaged to 

calculate the Confidence Gain score. The construct is measured on a scale of 0 - 100. 
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Results 

In this section, we describe the results of our work with respect to the two main research 

questions. Since we cannot compare the virtual patient simulation’s results to a control condition, 

we analyze the confidence gain descriptively first (RQ1). Afterwards, we provide an exploratory 

analysis on how user engagement, authenticity of the patient encounter, and user employment of 

cognitive strategies impacted their confidence gain (RQ2). All analysis was conducted in IBM 

SPSS Statistics Version 30. 

(RQ1) Confidence Gain 

Students reported a mean confidence gain score of 73.29 (SD = 26.47) after interacting with 

the LLM-supported virtual patient scenario. There was substantial variability in the responses, with 

a minimum score of 4.5 and a maximum score of 100. However, the median scores were relatively 

high at 80.5, suggesting that the data was skewed towards greater confidence gains. The 

interquartile range (65.09 to 89.0) indicates that the middle 50% (i.e., 25th to 75th percentile) of 

students fell within a relatively high-confidence range, reinforcing the overall positive impact of 

the interaction. As shown in Figure 2, it visually illustrates individual confidence gain scores, 

highlighting that although most students felt notably more confident, some outliers reported lower 

confidence, suggesting areas for targeted support or improvements in the intervention.  

 
 

 
 

 

 

 

 

 

 

 

 

 

 

Figure 2. A lollipop plot indicating individual confidence gain scores. Each participant’s score is on a scale of 0 - 
100, where 0 indicates complete disagreement with a gain in confidence and 100 indicates complete agreement with 
a gain in confidence. 
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(RQ2) User Engagement and Perceptions of Virtual Patient Simulation on Confidence 

Gain. 

Following our descriptive analysis of confidence gain, we aimed to understand what 

components were correlated to increased confidence gains. Specifically, we explored how the 

user's resulting confidence gain score was predicted by how much they engaged with the virtual 

patient, how authentic they perceived the patient encounter to be, and how much they employed 

real cognitive engagement in their engagement with the virtual patient. To analyze this, we 

conducted a multiple linear regression to predict confidence gain scores from the specific measures 

of dialogue turns, authenticity of their patient encounter, and employment of cognitive 

engagement. Since only (n = 19) participants could be recruited for this feasibility study, the results 

of the regression are considered exploratory towards building virtual patient simulations to help 

further build confidence. 

A multiple regression was run to predict Confidence Gain from Dialogue Turns, Perceived 

Authenticity, and Cognitive engagement. The following assumptions were checked and met. There 

was linearity as assessed by partial regression plots and a plot of studentized residuals against the 

predicted values. There was independence of residuals, as assessed by a Durbin-Watson statistic 

of 2.384. There was homoscedasticity, as assessed by visual inspection of a plot of studentized 

residuals versus unstandardized predicted values. There was no evidence of multicollinearity, as 

assessed by tolerance values greater than 0.1. There were no studentized deleted residuals greater 

than ±3 standard deviations. In terms of leverage values, four cases exhibited a ‘risky’ leverage 

value (> 0.2), approaching the commonly cited threshold for influential cases (Huber, 1996). 

However, its corresponding Cook’s Distance was below 1.0, and residual analysis did not indicate 

it was an outlier in model fit. Given the small sample size, the case was retained in the analysis. 

The assumption of normality was met, as assessed by a Q-Q Plot.  
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Table 2. Multiple regression model generated in SPSS Statistics; B = unstandardized regression coefficient; CI = 
confidence interval; LL = lower limit; UL = upper limit; SE B = standard error of the coefficient; β = standardized 
coefficient; R2 = coefficient of determination; ΔR2 = adjusted R2. * = p < 0.05, ** = p < 0.01 
 

 

 

 

 

 
 

 

 

The multiple regression model statistically significantly predicted Confidence Gain, F(3, 15) 

= 8.739, p = 0.001, adj. R2 = .64. Ultimately, only one variable, Perceived Authenticity, 

significantly predicted Confidence Gain, p < .05. Interaction effects were assessed but omitted 

due to the nature of our sample size and lack of significance. Regression coefficients and 

standard errors can be found in Table 2 (above). 

A significant main effect of Perceived Authenticity on Confidence Gain was observed, as 

shown in Figure 3. Higher ratings of authenticity significantly predicted greater self-reported 

confidence gains. Specifically, for each one-unit increase in authenticity, there was an estimated 

increase of 0.862 units in perceived confidence gain. 

The final regression model included Dialogue Turns, Perceived Authenticity, and Cognitive 

Engagement as predictors and can be expressed as: 

ConfidenceGain = -38.04 + 0.376(DialogueTurns) +0.862(PerceivedAuthenticity) +     

0.473(CognitiveEngagement) 

 

 

 
 

 

 

 



HUYNH, BLUE, YOU, LOK, SMITH, GHOSH, & VENKATAKRISHNAN 

University of Florida | Journal of Undergraduate Research | Volume 27 | 2025 

 

 

 

 

 

 

 

 

 
 
 
 
 
Figure 3. Linear regression plot of raw values of Confidence Gain on Perceived Authenticity. Each dot represents one 
participant (N = 19). The singular dark blue line represents the line of best fit, with the shaded area indicating the 95% 
confidence interval. A significant positive relationship was found between authenticity and confidence gain. 

 

Discussion 

This study focuses on the report of confidence gained by users after interacting with a virtual 

patient simulation. While the absence of a control condition limits our ability to gauge the 

confidence gained with the virtual patient, the findings suggest that even a single encounter with 

a virtual patient may demonstrate value in building confidence for patient communication. 

Although a pre- and post- survey design would offer stronger internal controls, our goal in this 

initial feasibility study was to focus on the exploratory relationship between perceived 

authenticity, engagement, and confidence. Furthermore, our work indicates that building 

authentic virtual patient interactions is a critical component of increasing clinician confidence. 

Our work suggests that higher perceptions of authenticity correlate with greater reports of 

confidence gain. Perceived authenticity is a measure of the degree to which the student felt like a 

medical provider helping a patient while making decisions like with a real patient. In other 

words, when the virtual patient simulation aligns with participants’ expectations of a realistic 

clinical interaction, our results predict greater potential gains in confidence. 

The confidence gains observed in this study can be further interpreted through Bandura’s 

self-efficacy theory. While confidence is a subset of self-efficacy, Bandura emphasizes that 

individuals build confidence through mastery experiences. Situations in which individuals 

successfully perform a task are central to building self-efficacy (Bandura, 1982). The interaction 

with a virtual patient in our study resulted in measurable confidence gains, suggesting that 

properly designed simulations can simulate the kinds of mastery experiences necessary for self-
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efficacy development. Participant engagement with virtual patient interaction may help 

participants internalize their professional identity, gain comfort from high-pressure clinical 

decision-making, and ultimately translate their simulated experience into real-world clinical 

practice. 

For design implication, future iterations of virtual patient tools should prioritize realism in 

both the visual and interaction aspects of the system. In our case, the system only allows for the 

dialogue generation of the virtual patient. As a result, the system could be improved to better 

simulate patient interaction by mimicking symptoms common to Parkinson’s disease, such as 

stuttering or delayed responses.  Furthermore, the confidence results were able to be obtained 

even with a static image, but introducing a more realistic virtual patient may help support 

authentic decision-making beyond surface-level dialogue. 

While neither dialogue turns nor the reported use of cognitive engagement were significant 

predictors of confidence gain, both showed positive trends and medium effect sizes.  Their 

inclusion in future studies remains important for understanding how active participation and 

reflective reasoning contribute to learning outcomes. 

Limitations 

A few notable limitations exist in this feasibility study. First, this study did not include a 

comparison group, such as traditional patient role plays or a written version, which limits the 

ability to draw causal conclusions. The study was also limited by a relatively small sample size 

(n = 19), which constrains the data analysis generalizability of findings. Although engagement 

was primarily measured through dialogue turns, this may not fully capture the full scope of the 

depth or quality of the interaction, and more nuanced metrics may be needed in future work to 

understand the engagement and confidence gains. 

Conclusions and Future Work 

This paper presents an analysis of how interacting with a large language model-powered 

virtual patient can influence healthcare students’ perceived confidence in clinical decision-

making. A virtual patient simulation was used to assess students’ post-interaction confidences, 

perceptions of authenticity, and engagement. The results indicated that participants generally 

reported increased confidence following the virtual interaction. Notably, the perceived 

authenticity of the patient encounter emerged as a significant predictor of confidence gain. 
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Students who felt that interaction reflected realistic decision-making and role-play reported 

higher confidence afterward. 

These results suggest  several directions and implications for future research. Future work 

might explore the long-term impacts of repeated exposure to virtual patients on clinical skill 

development and confidence, further exploring whether the initial gains persist and transfer to 

real-patient interactions. To further our understanding of how perceived authenticity influences 

learning outcomes, future design experiments will systematically adjust the key attributes of the 

virtual patient, such as visual realism (e.g., photorealistic appearance), adding vocal aspects (e.g., 

tone, patient cues), and behavioral cues (e.g., facial expressions, responsiveness). By isolating 

and evaluating the impact of each factor, researchers can determine which aspects most 

significantly enhance the learner’s sense of immersion and role adoption, contributing to greater 

confidence gains during simulated clinical experiences. 
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