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Abstract

Background Preparing psychotherapy trainees for clinical complexity is a persistent educational challenge. Virtual
patient (VP) simulations enabled by artificial intelligence (Al) may enhance training by offering practical, hands-on
experience. This study examined their effectiveness in improving training outcomes and reducing insecurity in future
psychotherapists.

Methods Psychology students and psychotherapy trainees (N=87) were randomly assigned to four online 2D-VP
sessions with automated feedback or pre-recorded role-play videos. Pre- and post-assessments measured perceived
psychotherapeutic competence, self-efficacy, knowledge, and insecurity.

Results VP training significantly improved competence and self-efficacy while reducing insecurity, but did not
enhance knowledge, though effects did not surpass video training. Greater clinical experience predicted higher
competence and lower insecurity, but not training-related gains. Insecurity decreased earlier with video than with VP
training. Simulation-related factors did not affect training outcomes.

Conclusion Design recommendations emphasize pre-briefings and enhancing VP authenticity to use VP simulations
as a scalable, engaging complementary method in psychotherapy training.
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Introduction

The global demand for mental health services has intensi-
fied over the past decade, placing considerable pressure
on healthcare systems to increase access to psychother-
apy [1]. This rising demand for mental health care has not
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training. While traditional training may include some
exposure to clinical cases, it typically provides limited
opportunities for active, hands-on diagnostic practice. In
particular, these considerations become highly relevant,
as a growing body of research highlights the challenges
faced by psychology students and psychotherapy trainees
as they transition from academic study to clinical practice
[3, 4]. Their early clinical experiences are often marked
by feelings of insecurity, inadequacy, and self-doubt [4,
5]. These experiences are often connected with physical,
emotional, and cognitive distress, such as negative emo-
tions and doubts about professional competence [6]. For
instance, over a third of trainees reported moderate to
low life satisfaction alongside about half of the trainees
reporting moderate to high perceived stress [7]. Similarly,
a review found that around 60% of psychologists experi-
ence moderate to high stress [8].

A key contributor to these negative experiences
appears to be a perceived disconnect between theoreti-
cal knowledge and clinical applicability, especially when
facing complex or unfamiliar clinical scenarios [4]. Train-
ing opportunities are viewed as the most important fac-
tor in determining psychotherapists’ confidence and
capability [9]. While traditional training formats such as
lectures and seminars provide the foundation of clini-
cal knowledge, they may fall short in preparing future
therapists for the ambiguity, emotional demands, and
relational complexity inherent to clinical work [10, 11].
Early and successful contact with patients may be espe-
cially beneficial in building self-efficacy, confidence,
fostering professional identity, and establishing the foun-
dation for long-term resilience [12]. Early clinical expo-
sure, and thus more experience, is not only beneficial
for psychotherapists but also has been linked to better
treatment outcomes [13] and reduced patient dropout
rates [14, 15]. However, providing high-quality, super-
vised clinical exposure during psychotherapy training
can be resource-intensive and logistically complex [16].
In response, simulation-based education, which involves
learning through realistic and interactive scenarios, for
instance through virtual patients (VP), has emerged as a
promising complementary approach, offering structured,
repeatable, and safe learning environments [17].

VP simulations are interactive, computer-based tools
that mimic real clinical scenarios to help learners develop
diagnostic, therapeutic, and communication skills in a
controlled environment [18-20]. They are designed to
process written or spoken input from learners, enabling
them to assume the role of a healthcare provider [21].
VP simulations provide access to standardized clinical
scenarios that are challenging to practice in real-world
settings, due to limited resources or patient availability,
or beneficial to experience prior to direct patient con-
tact [22]. Crucially, they offer a low-risk environment in
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which learners can make mistakes, reflect on decisions,
and develop competence without jeopardizing patient
safety [18, 22].

In medical education, the use of VP simulations is well-
established and has consistently demonstrated benefits
for diagnostic reasoning, communication, social skills,
and decision-making [18-20]. By contrast, VP are not yet
commonly used in psychotherapy training, but they may
offer particular value in helping trainees develop diag-
nostic and interpersonal skills, build clinical confidence,
and manage feelings of insecurity [23, 24]. While the
evidence base is still small, a growing number of studies
have begun to explore VP applications for training in psy-
chiatric interviewing, suicide risk assessment, and thera-
peutic communication [25-29]. Studies indicate that VP
training can improve various outcomes, ranging from
self-efficacy to diagnostic accuracy [30, 31]. For instance,
VP training led to sustained gains in mental health
nurses’ clinical confidence and communication skills [31,
32]. Similarly, VP interventions, even those using non-
interactive video recordings, support the acquisition of
psychiatric knowledge and clinical reasoning, especially
when repeated over time [27]. Compared to more obser-
vational and traditional lectures or text-based cases, VP
simulations have led to superior learning outcomes in
psychopathology, clinical communication, and self-effi-
cacy [24]. However, findings are mixed when VP training
is compared to more active in-person formats like role-
play. Some studies show VP simulations, especially those
using virtual reality, can outperform role-play in areas
such as empathic communication [32]. Others find com-
parable benefits, with no significant differences between
VP and role-play training in terms of increasing trainees’
self-efficacy, and symptom recognition [33]. Similarly, VP
simulations appear equally effective as face-to-face sim-
ulated patients, offering a practical alternative when in-
person training is not feasible [34].

Recent advances in Al, particularly in natural language
processing, have improved the authenticity, responsive-
ness, and pedagogical value of VP simulations [28, 35].
In mental healthcare, VPs enabled by Large Language
Models (LLM) have gained increasing attention, offering
new opportunities for training and skill development [36,
37]. By incorporating theoretically grounded cognitive
models, such as frameworks based on Cognitive Behav-
ioral Therapy or disorder-specific literature, the VP’s
behavior can be designed to reflect clinically plausible
thought patterns, emotional responses, and interaction
styles [28]. LLM-generated patient responses have been
shown to be realistic and align naturally with the flow of
interviews [36]. Compared to human patients, Al-based
VPs provide a highly structured and consistent environ-
ment that enables participants to engage efficiently in
active learning tasks, including problem-solving exercises
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[36]. Research shows that Al-supported VP practice can
effectively enhance key counseling competencies, such
as empathetic understanding and guided discovery [38].
A key aspect in understanding these effects is the role of
simulation-related factors that influence VP effectiveness.

Research has highlighted several factors influencing the
engagement with and effectiveness of simulation-based
learning. Key determinants include user satisfaction
with the simulation experience [39], perceived usability
[40], perceived presence and immersion [41], and the
degree of technology acceptance [42, 43]. Satisfaction
with the simulation plays a central role in promoting
learner engagement and motivation, particularly when
platforms are intuitive and allow for active, self-directed
learning [40]. Likewise, good usability reduces cogni-
tive load, enabling learners to focus more effectively on
clinical content [44]. A strong sense of presence, the state
when virtual objects are perceived as actual objects [45],
has also been linked to improved learning satisfaction
and perceived realism [46]. Technological features such
as speech recognition and enhanced VP facial or bodily
expressions are connected to perceived authenticity and
presence in VP training [47]. Further, technology accep-
tance, which depends on perceived usefulness and ease of
use [48], has emerged as a critical factor influencing both
learners’ engagement and their intention to integrate VP
simulations into ongoing practice [42, 49].

Leveraging the advantages of Al-enabled systems and
building on prior research, the present study exam-
ines the effectiveness of Al-enabled VP simulations in

Table 1 Participant demographics

VP train- Video train- Total (N =
ing(n=44) ing(n=43) 87)
N(@®)orM N(%)orM N(%)or
(SD) (SD) M (SD)
Age 26,68 (6.14) 2763 (6.51) 27.15(6.3)
Gender
Female 39 (88.6%) 40 (93%) 79 (90.8%)
Male 5(11.4%) 3 (7%) 8 (9%)
Profession
Student (Master’s in Clini- 27 (61.4%) 25 (58.1%) 52 (59.8%)
cal Psychology)
Semester 3.07 (2.02) 3(1.68) 3.04 (1.85)
Psychotherapy Trainee 17 (38.6%) 18 (40.9%) 35 (40.2%)
Supervision hours 36.88 (7837) 19.33(43.68) 27.86
(62.64)
Patient hours 197.21 48.24 11552
(279.29) (125.83) (218.92)
Practical clinical experience  0.91 (1.1) 0.87 (1.49) 0.89 (1.3)
(in years)
Previous VP simulation experience
Yes 2 (5.5%) 1(2.3%) 3(3.4%)
No 42 (95.5%) 42 (97.7%) 84 (96.6%)

VP training = experimental group; Video training = control group. Participant
demographics are reported for the baseline assessment
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psychotherapy training. Psychology students and psy-
chotherapy trainees from Germany and the UK were
randomly assigned to either (a) an experimental group,
where they completed four Al-enabled VP initial psy-
chotherapy consultations with automated feedback after
each session, or (b) a control group, where they passively
viewed pre-recorded role-play videos. We investigate
whether Al-enabled, interactive VP simulation training
leads to greater improvements in perceived (i.e., pre- and
post-intervention self-report measures) (1) psychothera-
peutic competence, (2) clinical self-efficacy, (3) knowledge
about mental disorders and reductions in (4) insecurity
compared to video-based training (Hypotheses 1-4). We
also explore if and how participants’ practical experience
moderates the training effects across the different out-
come measures (RQ1). Further, the effects on insecurities
depending on the different patient cases used in the sim-
ulation and across the time points were analyzed (RQ2).
Lastly, we examine to what extent simulation variables,
such as satisfaction with the simulation experience, per-
ceived usability, perceived presence and immersion, and
technology acceptance influence the VP training (RQ3).

Methods

Participants

Master’s students in clinical psychology and psychother-
apy trainees were recruited through flyers, social media,
university mailing lists, and psychotherapy training insti-
tutes in Germany and the UK. A minimum sample size of
40 participants per group was estimated using the simr
package [50] for a power (1- B-error probability) of 0.80.
Based on prior studies, we assumed small to moderate
effect sizes (with B ~ 0.02) and small to moderate correla-
tions between repeated measures [51].

In total, 136 participants started the study; 46 did not
complete it, two were excluded for failing both attention
checks, and one was removed for inconsistencies in their
demographic data, resulting in a final sample of N=87
(dropout rate=33.8%). Key participant information is
presented in Table 1. Dropout analysis revealed no signif-
icant differences in demographic variables between drop-
outs and completers (see Table S17 in the Supplementary
Information).

Materials

Data for the preregistered study were collected via Qual-
trics (Qualtrics, Provo, UT, USA) between February and
June 2025. The VP simulation training sessions were
conducted on the MedVR education platform (Med-
VREducation, Division of National Board of Examin-
ers (NBME); Philadelphia, Pennsylvania, USA) and the
role-play videos were sourced from YouTube (YouTube
LLC, San Bruno, CA, USA). Both training formats were
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matched for session duration (approximately 15-20 min)
and clinical content, with each session focusing on one
of four common mental disorders: depression, panic dis-
order, generalized anxiety disorder (GAD), and adjust-
ment disorder. The VP cases were based on anonymized
first screening reports from the outpatient clinic of the
MUNIP (Miinchner Universitare Ausbildungsinstitut fiir
psychologische Psychotherapie [engl: Munich Univer-
sity Training Institute for Psychological Psychotherapy])
and chosen to portray the most frequently encountered
diagnoses [52]. Each case was reviewed by one licensed
psychotherapist to confirm the initial diagnostic impres-
sion. Full case descriptions are provided in the Supple-
mentary Information. The MedVR education platform
was selected because it supports standardized yet inter-
active simulation of clinical consultations and allowed
the development of clinically relevant cases based on
the anonymized screening reports from the collaborat-
ing psychotherapy institute. The role-play videos from
YouTube were selected as a comparable observational
learning format. The 15-20 min duration per session was
chosen to mirror the portion of a typical first consulta-
tion devoted to diagnostic assessment, as the remainder
of the session is usually spent on organizational matters.
First consultations were selected because they allow for
a more extensive exploration of patient history and thus
opportunity for clinical questioning, enabling partici-
pants to practice more freely.

System design and session procedure

For the VP simulation, participants first viewed a brief
instructional video that explained how to navigate the
platform and their task of interacting with the patient
and arriving at an initial diagnosis (see Fig. 1A). Follow-
ing this orientation, the VP interface was activated, and
the simulated patient appeared on the screen. The sim-
ulated patient was a virtual agent that was displayed in
2D on the participants’ devices, comprising laptops and
other computer-based devices, since the simulation envi-
ronment was not supported on smartphones. The VP
was sitting in a therapy room on a chair, facing the par-
ticipant. Participants initiated the interaction by clicking
on a button at the bottom of the screen. The simulation
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was in a speech-based format: participants provided
spoken input, and the VP generated corresponding spo-
ken responses. In parallel, a real-time transcript of the
dialogue was displayed in the lower-right corner of the
interface (see Fig. 1B). The VP system was based on a
generative, transformer-based Large Language Model
(LLM) trained by MedVREducation (Division of National
Board of Examiners (NBME); Philadelphia, Pennsylvania,
USA,; see Fig. 1C). To leverage the advantages of immedi-
ate and personalized feedback through AI systems [53],
participants received feedback following each session
on five core Motivational Interviewing (MI) techniques
[54]. In the following, “feedback” refers to this automated
MlI-based feedback. These techniques represent funda-
mental interpersonal and communication skills that are
essential across a wide range of psychotherapeutic con-
texts, particularly during initial diagnostic and rapport-
building phases. The feedback component was included
as part of the system’s existing functionality, and MI
techniques were used to ensure a standardized and well-
defined feedback structure. To generate this feedback,
the LLM was prompted to assess participants’ perfor-
mance in these five MI techniques based on a descrip-
tion (see Supplementary Information) and to assign an
overall performance score for each technique on a 1-10
scale. This approach follows previous work employing MI
principles to structure automated feedback systems (e.g
[55]). To assess the appropriateness of the automated rat-
ings, one licensed psychotherapist reviewed a subset of
four sessions. The psychotherapist rated the transcripts
regarding each MI category on a scale from 1 to 10. The
professional psychotherapist ratings aligned closely with
the automated ratings, differing no more than one point,
with the psychotherapist occasionally being slightly
stricter. An exemplary conversation transcript, with the
respective automated feedback, can be found in the Sup-
plementary Information.

Research design and procedure

Participants accessed the study through a registra-
tion link, where they received detailed information and
provided informed consent. They were then randomly
assigned to either the VP training or video training

Debriefing

7110 | v

6110 63

'S

Fig. 1 Elements of the VP Simulation interface. Note. A short prebriefing; B example of a real-time interaction with visible dialogue transcript; C auto-
mated feedback provided to participants. The screenshots are provided in full size in the Supplementary Information
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group, see Fig. 2. Sessions were spaced over multiple
days to minimize participant burden and fatigue, reduce
cognitive load, and allow time for learning consolidation.
This approach aligns with research showing that practice
is more effective when spaced out over time rather than
massed in a single period [56]. Participants in the VP
training group completed four interactive Al-enabled VP
simulation training sessions on consecutive days, each
featuring a different patient with a different mental dis-
order (patient case) with whom they held an initial psy-
chotherapeutic conversation. In the video training group,
participants watched four different psychotherapy role-
play videos during the same timeframe. The videos depict
standardized role-play interactions between two actors,
portraying a psychotherapist and a patient, engaged in an
initial psychotherapeutic session. These role-play videos
were selected to enhance external validity, as standard-
ized simulated interactions are commonly employed in
contemporary psychotherapist training [57]. To control
for potential order effects, the sequence of VP simula-
tions or role-play videos was randomized for each partic-
ipant. Standardized pacing was maintained by instructing
participants to complete one session per day. Access to
the session and post-session questionnaire for the follow-
ing day was only granted once the respective post-session
questionnaire was fully completed.

All participants completed a baseline (pre-training)
questionnaire assessing key outcome variables described
in the measures below. Each training session was fol-
lowed by a brief post-session questionnaire (initial
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diagnosis and perceived insecurity as described in the
measures below). After the fourth session, participants
completed a final post-training questionnaire which
repeated the baseline measures and, in the VP training
group, assessed the user experience of the VP simulations
with quantitative measures. Both groups subsequently
could provide open-ended evaluations of the simulations.
The questionnaires and video training sessions were con-
ducted in English, and the VP simulation language could
be adjusted from English to German.

Measures

The following variables were assessed at both baseline
and post-intervention sessions. In addition, only per-
ceived insecurity was measured after each training ses-
sion to keep the sessions as brief as possible and to
reduce participant burden and potential dropout. Simu-
lation-related variables were assessed only following the
final VP session.

Intervention measures

Perceived therapeutic competence was measured
using the 33-item Counseling Self-Estimate Inventory
[58] (COSE), which uses a 6-point Likert scale ranging
from 1 (“strongly disagree”) to 6 (“strongly agree”). Four
subscales were included in the questionnaire: microskills,
counselling process integration, dealing with difficult cli-
ent behavior, and awareness of values. The fifth subscale,
cultural competence, was omitted as the study context did
not involve interactions with VP from diverse cultural,

Virtual Patient

s

4 x Training (Randomized order)

Pre-Training Questionnaire:
Baseline measures

Post 1 - Post 3 Questionnaire :
Initial diagnosis + perceived insecurity

Post 4 Questionnaire:
Initial diagnosis + perceived insecurity +
repeated baseline measures
(+ only in VP: simulation experience)

.

Video

2A 2B
z

4 x Training (Randomized order)

2D

Fig. 2 Overview of the study procedure. Notes. 1A — 1D: VP patients provided by MedVR Education (MedVREducation, Division of National Board of
Examiners (NBME); Philadelphia, Pennsylvania, USA; 2A — 2D: Links to YouTube videos used as study materials: 2A: https://www.youtube.com/watch?v=8
yFszPJClmw, 2B: https://www.youtube.com/watch?v=zpO_a463i0U, 2C: https//www.youtube.com/watch?v=4YhpWZCdiZc, 2D: https://www.youtube

.com/watch?v=HIgQKH3Y1VE
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ethnic, or socioeconomic backgrounds. The instrument
demonstrated an acceptable to high internal consistency
(a = 0.66 — 0.92). Only the subscale awareness of values
showed marginal sufficient internal consistency at pre-
intervention (a = 0.53) and insufficient consistency at
post-intervention (a = 0.40). Cronbach’s « is sensitive to
the number of items, and short scales, as in our study with
three to four items, often produce lower a values [59]. It
has also been noted that a values below 0.50 can still be
informative for theoretically grounded, validated scales
[60]. As the present subscale is part of a widely validated
instrument with demonstrated psychometric quality [58],
we retained the subscale for further analysis, interpreting
results cautiously. For each subscale and the overall score,
mean values were calculated.

Perceived self-efficacy was measured using the Self-
Efficacy Scale SE-12 [61], which consists of 12 items rated
on a 10-point Likert scale from 1 (“very uncertain”) to 6
(“very certain”). This scale demonstrated high internal
consistency (a = 0.89 — 0.90). For the overall score, mean
values were calculated.

Knowledge of mental disorders was evaluated using
multiple-choice questions based on the criteria of the
International Statistical Classification of Diseases and
Related Health Problems (10th revision, ICD-10 [62]) for
each patients’ mental disorder: depression, generalized
anxiety disorder (GAD), panic disorder, and adjustment
disorder. Each disorder consisted of three questions with
five response options. Participants received one point for
each correct answer, zero points for incorrect answers,
and the total score was converted into a percentage from
0% to 100%.

Perceived insecurity was assessed using five subdimen-
sions of perceived clinical insecurity, with items rated
on a 7-point Likert-type scale (1 = “very uncertain,” 7 =
“very certain”). The five subdimensions (insecurity regard-
ing therapeutic relationship, complex symptoms, practi-
cal skills, oversights, and harm/suicidality) were derived
from a pre-study with N=157 psychotherapists in train-
ing, consisting of one item each and representing the five
most frequently reported insecurities. For each subscale
and the overall score, mean values were calculated.

Perceived VP simulation assessment satisfaction with
simulation experience was measured with the Satisfac-
tion with Simulation Experience (SSE) Scale [63], con-
sisting of two subscales (clinical reasoning and clinical
learning) and items rated on a 5-point Likert scale (1 =
“strongly agree” to 5 = “strongly disagree”). The scale has a
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good internal consistency of o = 0.84-0.85. For each sub-
scale and the overall score, mean values were calculated.

Perceived presence within the virtual environ-
ment was measured with the Presence Scale from
Makransky et al. [41]. This 10-item measure assessed per-
ceived physical and social presence within the simulation,
rated on a 5-point Likert scale (1 = “strongly disagree” to
5 = “strongly agree”) and an internal consistency of a =
0.79-0.87. The fourth subscale self-presence was omit-
ted, as it mainly addresses embodiment aspects, i.e., the
extent to which participants experience their virtual body
as integrated with their physical body in immersive virtual
reality. As the present study used a non-immersive 2D vir-
tual simulation without a virtual body representation, this
construct was not applicable and therefore not assessed.
For each subscale and the overall score, mean values were
calculated.

Perceived system usability was measured using the
System Usability Scale (SUS) [64], with 10 items on a
5-point Likert scale, ranging from 1 = “strongly disagree”
to 5 = “strongly agree”. The scale showed an internal con-
sistency of a = 0.79. SUS scores were calculated by using
the standard scoring procedure, in which transformed
item responses are summed and multiplied by 2.5 to yield
a total score ranging from 0 to 100 [64].

Technology acceptance was measured using the Tech-
nology Acceptance Model (TAM) [48]: This 8-item instru-
ment assessed perceived usefulness and ease of use, using
a 7-point Likert scale from 1 = “strongly disagree” to 5 =
“strongly agree. The instrument demonstrated an internal
consistency of a = .88 — .94. For each subscale and the
overall score, mean values were calculated. Further, par-
ticipants provided demographic information, including
age, gender, and place of residence. They also reported
their academic background or current psychotherapy
training status, along with the extent of their clinical expe-
rience in years and prior experience with VP simulations
(“yes”/’no”).

Data analysis

All analyses were performed using R version 4.4.0 (R
Core Team, 2024). To test hypotheses H1-H4, a series of
linear mixed-effects models (LMMs) was conducted for
the following dependent variables using lme4 [65]: per-
ceived psychotherapeutic competence and its four subdi-
mensions, clinical self-efficacy, knowledge about mental
disorders, and insecurities and their five subdimensions.
In each model, time (pre-intervention vs. post-interven-
tion) and group (experimental vs. control) were included
as fixed effects. To account for interindividual variabil-
ity and the hierarchical structure of repeated-measures
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data, participant ID was included as the random effect.
P-values were adjusted using the Holm correction to
account for multiple testing. Post hoc pairwise contrasts
were calculated for both timepoints (pre-intervention
and post-intervention; emmeans [66]. To contextualize
the interaction results, we assessed the design sensitiv-
ity of the LMMs and computed the minimal statistically
detectable interaction effects (MES) following the pro-
cedure outlined by Lakens [67]. These MES values were
derived from the critical t value and the standard error of
the time x group interaction and were additionally stan-
dardized using each model’s residual variance. Across
measures, the observed MES ranged from 0.16 to 3.88
and the standardized MES were around d = 0.60 (see
Table S16). The analyses are presented as planned, not-
ing that smaller interaction effects could fall below the
study’s sensitivity; readers are therefore encouraged to
interpret the effect size estimated alongside the p-values.

To address RQ1 concerning practical experience as
a moderator, clinical experience was incorporated as
a level-2 moderator into the models from H1-H4 that
exhibited significant effects. Moderator effects were
examined by including interaction terms between group,
time and clinical experience.

For RQ2, we conducted an exploratory analysis to
examine whether the impact of perceived insecurities
varied across different patient cases or over the four sim-
ulation timepoints. To test differences between patient
cases, we conducted an ANOVA comparing a LMM
including patient case (1-4) as a fixed effect and partici-
pant ID as a random effect against a null model without
the patient case predictor, assessing whether patient case
accounted for additional variance. As this analysis devi-
ated slightly from the preregistered analysis, the rationale
for this modification is detailed in the Supplementary
Information. To assess differences across the timepoints,
we calculated a LMM with timepoint (post-intervention
1-4) as the fixed effect and participant ID as random
effect.

To exploratorily examine the influence of simulation-
related variables on training outcomes (RQ3), we con-
ducted multiple linear regression analyses using change
scores in psychotherapeutic competence and clinical
self-efficacy as dependent variables. Change scores were
calculated as the difference between post- and pre-inter-
vention measurements. Predictor variables included
system usability, satisfaction with the simulation experi-
ence, perceived presence within the virtual environment,
and technology acceptance. In addition, we conducted
a qualitative inductive content analysis of participants’
open-ended responses to capture nuanced user experi-
ences with the virtual patient system, following previous
approaches [38, 68].
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Requirements for all LMM analyses and the mul-
tiple linear regression model (RQ3) were checked, with
assumptions generally met. Prior to all LMM analyses,
we additionally assessed potential baseline differences
between the experimental and control groups. Group dif-
ferences in pre-intervention scores for each dependent
variable were tested using independent-samples t-tests
for normally distributed data, and Mann-Whitney-U
test for non-normally distributed data, with normality
assessed via the Shapiro—Wilk test.

Results

As a preliminary step, we report descriptive statistics for
all dependent variables, including the subscales, in Table
S1 in the Supplementary Information. Figure 3 shows
the mean and standard errors for the main dependent
variables. Participants in both groups demonstrated
moderate baseline levels of competence and clinical
self-efficacy, which showed slight improvement follow-
ing the training sessions. Baseline knowledge regarding
mental disorders was relatively high; it showed a slight
descriptive increase in the video training group, whereas
it remained largely unchanged in the VP training group.
Perceived insecurities were rated as moderate to high at
baseline and decreased descriptively in both groups after
the training interventions. Baseline comparisons between
the VP training and video training groups revealed a sig-
nificant difference only in overall insecurity (z = -2.12, p =
.034), all other group differences were not significant (all
p > .05), see Table S2 in the Supplementary Information.

Comparable effects across both training groups

To account for the baseline difference of overall insecu-
rity, we first computed LMMs using change scores (post-
intervention minus pre-intervention scores) for each
outcome variable, with group (VP vs. video training) as
the sole fixed factor (see Table S3 in the Supplementary
Information). These analyses yielded effect estimates
comparable to our original LMMs with time (pre-inter-
vention vs. post-intervention) and group as fixed effects
described in the statistical analysis. Accordingly, we
proceeded with the original LMMs for all subsequent
analyses.

Effects on perceived psychotherapeutic competence

A significant main effect of time was observed for global
psychotherapeutic competence and the subscales coun-
seling process and dealing with difficult client behavior
(see Table 2). This indicates that participants across both
conditions reported improvements in perceived compe-
tence after the intervention. However, no significant time
x group interaction was found, indicating that, contrary
to H1, the VP group did not show greater improvements
in perceived competence. Including practical experience
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Fig. 3 Mean main outcome values with standard errors at pre- and post-intervention. Notes. Figure a shows the psychotherapeutic competence, b the
self-efficacy, ¢ the participants'knowledge about mental disorders, and d the perceived insecurity. The post-intervention measure was obtained after the
completion of the fourth training session. Participants were instructed to complete the four training sessions across four consecutive days

(mean-centered) in the regression model showed a posi-
tive main effect for global competence, indicating greater
benefits for more experienced participants (see Table 3).
However, no significant interaction was found, suggest-
ing that experience did not moderate the training effects
for perceived competence (RQ1). Within-group contrasts
analyses showed significant improvements in the VP
group for global competence (estimate=0.15, SE=0.06,
t(83)=2.70, p = .009), counselling process (estimate =0.29,
SE=0.08, £(83)=3.39, p = .001) and dealing with difficult
client behavior (estimate=0.24, SE=0.08, £(83)=3.13, p
=.002). All within-group contrast analyses for the video
training group can be seen in Table S4 in the Supplemen-
tary Information.

Effects on perceived clinical self-efficacy

A significant main effect of time indicated increased
clinical self-efficacy post-intervention (see Table 4). The
non-significant time x group interaction did not support

H2, which predicted greater self-efficacy improvements
in the VP group compared to video-based training. Expe-
rience showed no moderating effect (Table 5), indicating
that training benefits regarding self-efficacy did not dif-
fer based on participants’ practical experience (RQL).
Within-group contrasts showed significant pre-post
increases in the VP group, estimate=0.37, SE=0.15,
£(83) =2.56, p = .012. Given these non-significant results,
no moderator analyses for professional experience or
within-group contrast analysis in the VP group were
conducted.

Effects on knowledge about mental disorders

No significant main or interaction effects emerged for
knowledge about mental disorders (Table 6), failing to
support H3, which predicted greater knowledge improve-
ments in the VP group compared to video-based train-
ing. Given these non-significant results, no moderator
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Table 2 Linear mixed effects model for psychotherapeutic
competence and its subscales
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Table 3 Linear mixed effects model for psychotherapeutic
competence and subscales with experience as a moderator

Predictors B SE t p Predictors B SE t p
Global competence Global competence
Intercept 3.55 0.08 4422 <.001 Intercept 355 008 4602 <.001
Group (VP) 0.08 0.1 0.75 1 Group (VP) 008 0.10 071 1
Time (Post) 0.14 0.06 2.56 012 Time (Post) 014 006 260 002
Group x Time 0.00 0.08 0.03 1 Experience 009 005 173 034
Micro Skills Group (VP) x Time (Post) 001 008 007 1
Intercept 3.87 0.11 36.12 <.001 Group (VP) x Experience 0.13 009 150 1
Group (EG) 0.01 0.15 0.06 1 Time (Post) x Experience -005 004 -142 460
Time (Post) -0.10 0.12 -0.15 1 Group (VP) x Time (Post) x Experience  -0.02 006 -032 1
Group x Time 0.10 0.16 061 1 Micro skills
Counseling process Intercept 387 011 3630 <.001
Intercept 3.28 0.12 27.89 <.001 Group (EG) 000 035 003 1
Group (EG) 0.14 017 0.86 1 Time (Post) -0.02 012 -0.16 705
Time (Post) 0.16 0.09 1.82 016 Experience 011 007 150 186
Group x Time 0.12 012 1.02 1 Group (EG) x Time (Post) 010 0.6 060 1
Difficult client behavior Group (EG) x Experience -002 012 -018 1
Intercept 2.87 0.10 27.90 <001 Time (Post) x Experience -0.03 0.08 -041 1
Group (EG) 0.10 0.14 0.70 1 Group (EG) x Time (Post) x Experience 007 0.13  0.54 1
Time (Post) 0.28 0.08 353 <.001 Counseling process
Group x Time -0.04 0.11 -0.35 1 Intercept 328 012 2842 <.001
Awareness of values Group (EG) 013 016 083 1
Intercept 417 0.10 39.73 <.001 Time (Post) 016 008 184 002
Group (EG) 0.09 0.15 0.59 1 Experience 004 008 051 186
Time (Post) 0.16 0.08 2.02 1 Group (EG) x Time (Post) 013 012 108 1
Group x Time -0.17 0.11 -1.59 1 Group (EG) x Experience 026 0.13 202 1
Global Corznpetence: Marginal 32 = 0.03; Conditional R? = 0.77; Micr;) Skills: Time (Post) x Experience -0.03 006 -0.51 460
00 Condional - Coumelngprocss rgrali 004 Group EG)xTime ot xperence. 014 010 146 |
=0.73; Awareness of values: Marginal R? = 0.00; Conditional R? = 0.73 Difficult client behavior
p-values were adjusted for multiple comparisons using the Holm correction Intercept 283 010 2888 <.001
Group (EG) 010 014 066 1
Table 4 Linear mixed effects model for self-efficacy Time (Post) 028 008 355  <.001
Predictors B SE t p Experience 007 007 097 062
Clinical self-efficacy Group (EG) x Time (Post) -004 011 -033 1
Intercept 653 018 3567 < 00] Group (EG) x Experience 023 011 206 1
Group (VP) 0.10 0.26 037 1 Time (Post) x Experience -002 005 -029 535
Time (Post) 056 015 374 001 Group (EG) x Time (Post) x Experience  -0.12 009 -1.29 1
Group x Time 019 021 2091 1 Global Competence: Marginal R* = 0.12; Conditional R? = 0.78; Micro Skills:

Marginal R? = 0.04; Conditional R? = 0.68

p-values were adjusted for multiple comparisons using the Holm correction

analyses for professional experience or within-group con-
trast analysis in the VP group were conducted.

Effects on perceived insecurities

A significant main effect of time emerged for overall
insecurity and all subdomains except insecurity in build-
ing a therapist-patient relationship (see Table 7). The
non-significant time x group interaction did not support
H4, which predicted greater insecurity reductions in the
VP group. Including professional experience showed a
negative main effect on overall insecurity and insecu-
rity regarding practical skills, with more experienced

Marginal R? = 0.03; Conditional R? = 0.4% Counseling process: Marginal R? = 0.09;
Conditional R? = 0.76; Difficult client behavior: Marginal R? = 0.1% Conditional
R2 = 0.73; p-values were adjusted for multiple comparisons using the Holm
correction. Given the non-significant results in the linear mixed effect model
for awareness of values, no moderator analysis for professional experience was
conducted

participants reporting lower insecurities. However, no
significant interaction effects emerged, indicating experi-
ence did not moderate training benefits on reducing inse-
curities (RQ1, Table 8). Within-group contrasts showed
significant pre-post reductions in the VP group for over-
all insecurity (estimate=-0.68, SE=0.19, £(83)=-3.66,
p < .001), insecurity in dealing with complex symptoms
(estimate =—1.03, SE=0.25, £(83) =-4.07, p < .001), inse-
curity about practical skills (estimate=-1.06, SE=0.23,
1(83)=-4.70, p < .001), insecurity about oversights
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Table 5 Linear mixed effects model for self-efficacy with
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Table 7 Linear mixed effects model for insecurity and subscales

experience as moderator Predictors B SE t p
Predictor B SE t Overall insecurities
Clinical Intercept 6.53 018 3647 < Intercept 4.99 0.17 28.90 <0.001
self-efficacy 001 Group (VP) 040 024 -167 1
Group (VP) 0.08 025 033 1 Time (Post) 03019 593 <0001
Time (Post) 0.50 015 379 < GroupxTime 046 027 170 1
001 Building relationship
Experience 0.06 012052 140 Intercept 421 024 1747 <0001
(Gprs;)p (VP) x Time -0.18 021 -089 1 Group (EG) 048 034 142 1
Time (Post) -0.79 0.28 -2.87 1
Group (VP) x 044 020 215 1 )
Experience Group x Time 0.81 0.39 2.08 1
Time (Post) x -0.02 010 -017 460 Complex symptoms
Experience Intercept 542 0.28 23.86 <0.001
Group (VP)xTime ~ -026 017 -159 1 Group (EG) 028 032 088 1
(Post) x Experience Time (Post) -1.40 0.25 -548 <0.001
Marginal R? = 0.10; Conditional R? = 0.70 Group x Time 0.37 0.36 1.04 1
p-values were adjusted for multiple comparisons using the Holm correction Practical skills
Intercept 561 0.19 28.89 <0.001
Table 6 Linear mixed effects model for knowledge about Group (EG) 045 027 163 1
mental illnesses Time (Post) -142 0.23 -6.12 <0.001
Predictors B SE t p Group x Time 0.37 0.33 1.15 1
Knowledge Oversights
Intercept 7777 145 53.49 <.001 Intercept 5.26 0.20 26.10 <0.001
Group (VP) 232 204 -14 894 Group (EG) 039 028  -139 1
Time (Post) 3.72 139 268 1 Time (Post) -1.09 0.24 -4.48 <0.001
GroupxTime  -329 195 -169 1 Group xTime  0.55 034 1.59 1
Marginal R? = 0.03; Conditional R = 0.77 Harm/ Suicidality
p-values were adjusted for multiple comparisons using the Holm correction Intercept 444 0.25 17.62 <0.001
Group (EG) -042 0.35 -1.18 1
(estimate =-0.55, SE=0.24, t(83)=-2.23, p = .028), and Time (Post) 095 027  -352 0.001

insecurity regarding harm/ suicidality (estimate=-0.78,
SE=0.26, t(83) =-3.03, p = .003).

Additionally, we ran further analyses to test the robust-
ness of our findings. Given that patient hours are a com-
ponent of the prior moderator practical experience (see
Note in Table 1), we included them as a moderator to
capture both their shared and potentially unique contri-
bution. To account for the baseline differences observed
in overall insecurity, we calculated the original LMMs
controlled for baseline insecurity. Further, we controlled
the models for study completion time. Including patient
hours (see Tables S8-S10), initial insecurities (see Tables
S$11-S14), and study completion time (see Tables S18-21)
did not change the patterns of the results. We were also
interested in understanding how the automated feedback
provided by the VP might have influenced the outcomes
in the VP group. Accordingly, we compared the models
with feedback with the models without feedback using
a likelihood-ratio test (ANOVA). Including mean feed-
back led to a significant model improvement only for
the subdimension awareness of values and no significant
improvement for any other outcomes (see Table S15).

Group x Time 0.18 0.38 047 1

Overallinsecurity: Marginal R?=0.15; Conditional R?=0.48; Building relationship:
Marginal R?=0.04; Conditional R?=0.37; Complex symptoms: Marginal R?=0.15;
Conditional R?=0.46; Practical skills: Marginal R?=0.20; Conditional R?=0.43;
Oversights: Marginal R?=0.10; Conditional R?=0.33; Harm/Suicidality: Marginal
R?=0.07; Conditional R?=0.47

p-values were adjusted for multiple comparisons using the Holm correction

Insecurity differences in patient cases and across time
points

We further explored exploratively whether the effects of
perceived insecurities varied by patient case and across
the four post-intervention timepoints (RQ2). Model
comparisons with the null model indicated that includ-
ing patient case as a fixed factor significantly improved
model fit for the VP training group (3> (3)=7.90, p =
.048), but not for the video training group (;* (3)=1.56,
p = .667). This points to systematic variation in perceived
insecurities across patient cases in the VP condition.
Nevertheless, post-hoc pairwise comparisons of esti-
mated marginal means (Holm-corrected) did not identify
significant differences between any specific patient cases
(all adjusted p > 0.05; see Table S5 & S6 in the Supple-
mentary Information). However, descriptively, the patient
case involving suicidal tendencies elicited the highest
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Table 8 Linear mixed effects model for insecurity and subscales with experience as moderator

Predictors B SE t P
Overall insecurities Intercept 498 0.17 30.04 <0.001

Group (VP) -0.39 0.23 -1.67 1

Time (Post) -1.13 0.19 -6.00 <0.001

Experience -0.18 0.11 -1.56 0.021

Group (VP) x Time (Post) 045 0.26 1.70 1

Group (VP) x Experience -0.37 0.19 -1.96 1

Time (Post) x Experience 0.12 013 0.90 0.460

Group (VP) x Time (Post) x Experience 0.21 0.21 0.97 1
Building Relationship

Intercept 4.20 0.24 17.76 <0.001

Group (EG) -047 033 -1.39 1

Time (Post) -0.79 0.27 -2.89 0.149

Experience -0.29 0.16 -1.82 0.122

Group (EG) x Time (Post) 0.80 038 2.09 0.522

Group (EG) x Experience -0.24 0.27 -0.90 1

Time (Post) x Experience 0.15 0.19 0.83 0.460

Group (EG) x Time (Post) x Experience 0.28 031 091 1
Complex Symptoms

Intercept 542 0.22 24.33 <0.001

Group (EG) -0.27 031 -0.86 1

Time (Post) -140 0.26 -547 <0.001

Experience -0.10 0.15 -0.64 0.077

Group (EG) x Time (Post) 037 0.36 1.03 1

Group (EG) x Experience -043 0.25 -1.71 1

Time (Post) x Experience -0.10 017 -0.60 1

Group (EG) x Time (Post) x Experience 0.34 0.29 118 1
Practical skills

Intercept 5.60 0.18 3040 <0.001

Group (EG) -043 0.26 -1.65 1

Time (Post) -142 0.23 -6.23 <0.001

Experience -0.16 0.13 -1.27 0.007

Group (EG) x Time (Post) 0.36 0.32 1.13 1

Group (EG) x Experience -0.56 0.21 -267 0330

Time (Post) x Experience 0.10 0.15 0.65 0.373

Group (EG) x Time (Post) x Experience 037 0.26 142 1
Oversights

Intercept 526 0.20 26.04 <0.001

Group (EG) -0.39 0.28 -1.36 1

Time (Post) -1.09 0.25 -442 <0.001

Experience -0.05 0.14 -0.36 0.357

Group (EG) x Time (Post) 0.55 035 157 1

Group (EG) x Experience -0.18 0.23 -0.80 1

Time (Post) x Experience 0.08 017 047 1

Group (EG) x Time (Post) x Experience -0.08 0.28 -0.30 1
Harm/ Suicidality

Intercept 444 0.24 18.13 <0.001

Group (EG) -0.40 0.34 -1.16 1

Time (Post) -0.95 0.26 -3.61 <0.001

Experience -0.28 0.17 -1.68 0.123

Time (Post) x Time (Post) 0.16 037 044 1

Group (EG) x Experience -043 0.28 -1.57 1
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Table 8 (continued)
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Predictors B SE t p
Time (Post) x Experience 0.35 0.18 1.96 0.085
Group (EG) x Time (Post) x Experience 0.13 030 0.44 1

Overall insecurity: Marginal R=0.23; Conditional R?=0.50; Building relationship: Marginal R?=0.09; Conditional R?=0.39; Complex symptoms: Marginal R?=0.19;
Conditional R?=0.47; Practical skills: Marginal R?=0.29; Conditional R?=0.46; Oversights: Marginal R%=0.11; Conditional R?=0.34; Harm/Suicidality: Marginal

R%=0.14; Conditional R?=0.51

p-values were adjusted for multiple comparisons using the Holm correction
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Fig. 4 Mean values for insecurity across all time points for a VP training and b video training. Notes. Post-intervention assessments (Post 1-4) were con-
ducted following each of the four training sessions, with Post 1 following the first session, Post 2 following the second, and so forth. Participants were

instructed to complete the four sessions over four consecutive days.

Table 9 Means and standard deviation of simulation variables

Variable Subscale M(SD)

Satisfaction with simulation 3.83(0.73)
Clinical learning 4.06 (0.75)
Clinical reasoning 3.60 (0.85)

Presence 2.54(0.78)
Physical presence 2.58(0.77)
Social presence 2.50 (0.85)

System Usability 77.05(17.53)

Technology Acceptance 4.95 (1.03)
Perceived usefulness 431(147)
Perceived ease of use 56(1.02)

N=44; Satisfaction with simulation measured on a 1-5 scale. Presence measured
on a 1-5 scale. System Usability Scale (SUS) scored from 0-100. Technology
Acceptance measured on a 1-7 scale; M=Mean; SD =Standard deviation

post-interaction insecurity levels. Across timepoints, the
VP group showed significant insecurity reduction that
persisted throughout only after the second session (Fig. 4;
Table S7 in the Supplementary Information), indicating

multiple VP interactions are necessary to achieve an
effect. Video training showed significant reductions
already after one session (Fig. 4; Table S7 in the Supple-
mentary Information).

The influence of simulation-related variables

Descriptive statistics (Table 9) showed moderate satis-
faction with VP simulation, with clinical learning rated
higher than clinical reasoning. Physical and social pres-
ence were low to moderate. System usability was rated
as good, with participants finding the system useful and
easy to use. To explore how simulation-related variables
affect training gains (RQ3), we ran exploratory mul-
tiple linear regression for changes in the main outcome
variables global psychotherapeutic competence, clini-
cal self-efficacy, knowledge about mental illnesses, and
perceived insecurity. The results showed that none of
the simulation-related variables significantly predicted
changes in these outcomes (Table 10). This indicates that
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Table 10 Multiple linear regression analyses for changes in
global competence and self-efficacy

Predictors B SE t p
Global competence

Intercept -0.31 041 -0.76 0454

Simulation satisfaction 0.13 0.14 0.93 1

Presence -0.17 0.09 -1.87 0.966

System usability 0.00 0.00 0.75 1

Technology acceptance 0.02 0.06 0.38 1
Self-efficacy

Intercept -0.22 1.09 -0.20 1

Simulation satisfaction -0.04 036 -0.12 1

Presence -0.23 0.24 -0.97 1

System usability 0.01 0.01 0.74 1

1

Technology acceptance 0.13 0.17 0.75
Knowledge

Intercept 3.02 9.68 0.31 0.757
Simulation satisfaction 4.38 3.19 137 1
Presence -0.69 2.14 -0.32 1
System usability -0.09 0.12 -0.74 1
Technology acceptance -2.16 1.51 -143 1
Overall Insecurity
Intercept 1.29 1.46 0.88 0.385
Simulation satisfaction 0.30 048 0.62 1
Presence 0.63 032 1.95 0.871
System usability -0.05 0.02 -2.54 0.246
Technology acceptance -0.23 0.23 -1.01 1

Global competence: R?=0.15; Adjusted R?=0.07; F(4, 38)=1.76; p=.157; Self-
efficacy: R?=0.06; Adjusted R? = -0.04; F(4, 38)=0.61; p=.657; Knowledge:
R?=0.07; Adjusted R? = -0.02; F(4, 38)=0.76; p=.560; Insecurity: R?=0.26;
Adjusted R?=0.18; F(4, 38)=3.37; p=.019

p-values of the predictors were adjusted for multiple comparisons using the
Holm correction

perceptions of usability, satisfaction with the simulation,
presence, and technology acceptance have little to no
influence on these outcomes.

Qualitative findings

Through inductive analysis of participants’ open-ended
responses, we identified both positive and negative expe-
riences that characterize interactions with the virtual
patient system.

Conversational flow & realism

Participants frequently commented on the quality and
realism of the system’s responses. Many described the
dialogue as coherent and contextually appropriate, noting
“very precise answers to the questions asked” (P4) and
highlighting the value for practicing communication in a
low-stakes environment. At the same time, several par-
ticipants perceived limitations in conversational depth or
human-likeness. Responses were sometimes described
as “really short,” lacking detail or spontaneity, with one
participant noting that “real patients would give longer
answers, maybe also have questions” (P1). Some also

Page 13 of 19

mentioned repetitive or overly stereotypical phrasing,
which reduced perceived authenticity.

Usability & interaction flow

The interface and overall interaction sequence were
broadly experienced as intuitive and easy to navigate.
Participants appreciated that “it was easy to use, only a
few steps to follow” (P7). However, certain interaction
elements created friction. For instance, unexpected navi-
gation behaviors such as the session ending when press-
ing “assessment” (P12).

Technical performance

Fast response times and accurate speech recognition
facilitated smooth conversations for many participants.
Nevertheless, technical issues occasionally disrupted the
interaction. These included delayed responses, misrecog-
nitions, or missing replies, with one participant noting:
“Sometimes words or phrases would show up differently
in text form, probably due to speaking too quietly for the
system to pick the words up correctly” (P5).

Social presence & avatar representation

Participants expressed negative sentiments regarding the
virtual patient’s social presence. They viewed the avatar’s
mimics and gestures as a limiting factor for a sense of
natural interpersonal interaction. They described the ava-
tar as lacking human-like expressivity, with one partici-
pant stating, “The patient looks a little bit creepy” (P7).

Engagement, learning value & case design

Many participants emphasized the novelty and moti-
vational aspects of interacting with an Al-enabled VP.
They highlighted the learning value, with one partici-
pant commenting that the system provided “a truly safe
setting” (P36) to practice communication skills prior to
real-world role-plays. The experience was described as
engaging and potentially something they “would use
more often if it was available” (P23). Participants also
highlighted that the automated feedback was immedi-
ate and structured, allowing them to identify areas for
improvement. Overall, the qualitative findings indicate
that the VP system was perceived as an interesting and
effective educational tool, while also revealing areas with
potential for improvement.

Discussion

This study compared VP simulation and observational
video role-play training in improving psychotherapeutic
capabilities, as well as in reducing perceived insecuri-
ties in psychotherapy trainees and master’s students in
psychology. VP training enhanced competence and self-
efficacy while reducing insecurity, but did not improve
knowledge. However, the effects did not exceed more
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traditional, observational video training. The level of clin-
ical experience was associated with higher competence
and lower insecurity independent of training effects. The
four different patient cases proved beneficial in reducing
insecurity in both VP and video training conditions. Sur-
prisingly, insecurity decreased earlier with video training.
Simulation-related variables, such as presence and sys-
tem usability did not influence the training effectiveness.
Interaction with the VP led to significant gains in most
learning outcomes, aligning with previous evidence of the
positive educational impact of VP training [24, 31, 32].
These gains likely stem from the interactive and applied
nature of VP training, which supports clinical skill devel-
opment [24]. Participants in our study described the
VP simulations as engaging opportunities to apply their
theoretical knowledge in practice within a safe environ-
ment, echoing prior findings [22]. However, participants
did not consistently show improvements across all out-
come measures; there were no significant gains in aware-
ness of values, micro skills or knowledge acquisition, nor
any significant reduction in perceived insecurity related
to therapeutic relationships. The absence of significant
changes in value awareness and relationship-related
insecurity may be attributable to the nature of these
constructs, which typically evolve over the course of
therapy rather than being established after the first ses-
sion [69]. Initial therapy sessions are typically structured
to explore patients’ problems, goals, and diagnoses, with
less emphasis on cultivating the therapeutic relation-
ship or addressing the therapist’s values [70]. Partici-
pants in our study similarly reported focusing primarily
on the diagnostic aspects during these sessions. Conse-
quently, the emphasis on information gathering may have
diverted attention from relational dynamics, thus limit-
ing growth in these more relationally sensitive domains.
The lack of improvement in microskills may follow a
similar pattern: as participants were tasked with formu-
lating a preliminary diagnosis for the VP, they focused
on gathering information rather than formulating brief,
precise questions. The VP system’s capability to interpret
and respond even to imprecise or ambiguously phrased
input likely further reduced the incentive to phrase ques-
tions carefully, as it was designed to provide an appro-
priate response to any participant input. Moreover,
Al-enabled VP often display a positivity bias, tending
toward agreeableness and compliance and thus, provide
information even without explicit prompting [28]. Par-
ticipants’ system evaluations echoed that the VP’s coop-
erative behavior reduced their need for precise question
formulation. Further, the absence of gains in knowledge
about mental disorders may be explained by the cognitive
complexity of VP training. Participants were required to
navigate the simulation interface, manage the diagnos-
tic task, and engage in the conversation with the patient
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simultaneously. This multitasking likely imposed a high
cognitive load, which is known to limit the capacity to
process and consolidate new information [71]. Previous
studies have also shown that VP simulations can be per-
ceived as cognitively demanding, particularly by learn-
ers with limited prior knowledge [71]. Consistent with
this, some participants’ system evaluations indicated that
interacting with the VP was demanding and confusing,
particularly because the interface displayed a live tran-
scription of the conversation.

Importantly, VP training did not outperform video-
based training. Participants in the video training group
achieved comparable gains across all measured out-
comes, supporting prior evidence that alternative for-
mats, such as video simulations, can match or exceed VP
simulations in certain contexts [34, 72]. Research shows
that effective simulation-based learning depends not
only on the technology itself but also on robust peda-
gogical framing, including pre-briefings, case-specific
orientation, and structured debriefings [17, 73]. In our
study, these elements were minimal: the pre-briefing was
limited to a short written paragraph, and the available
instructional video was generic and not tailored to the
patient cases. Moreover, although participants received
automated feedback from an LLM after each session,
this feedback might have lacked the adaptive and dia-
logic qualities of human facilitation that are particularly
important for complex communication skills [73].

In contrast, the video-based training provided a clear,
well-structured model of communication without plac-
ing additional cognitive demands on learners to navigate
technology or interpret automated feedback. From the
perspective of Cognitive Load Theory (CLT) [74], these
videos functioned as worked examples that likely reduced
extraneous cognitive load and supported the acquisi-
tion of initial schemas for conducting initial therapy ses-
sions. By presenting a transparent, step-by-step solution
path, the videos might have directed participants’ atten-
tion toward understanding and internalizing the demon-
strated procedures, thereby freeing cognitive resources
for learning relevant to processes. In contrast, partici-
pants in the VP simulation condition were required to
generate appropriate responses autonomously, which
likely imposed higher cognitive load. Within the CLT
framework, this pattern is consistent with the exper-
tise reversal effect [18, 75], whereby worked examples
are particularly effective for learners with limited prior
knowledge, whereas advanced learners profit more from
self-directed tasks [74]. As our participants were nov-
ices rather than licensed psychotherapists, they likely
benefited more from worked examples (i.e., the videos),
than from the VP simulation. Taken together, the limited
pedagogical scaffolding, non-interactive feedback and
cognitive load in the VP condition may have constrained
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its effectiveness, explaining why VP training did not pro-
duce greater gains than video-based training.

Greater clinical experience was linked to higher global
competence, lower overall insecurity, and insecurity
related to practical skills. However, the extent of clinical
experience did not influence how much participants ben-
efited from the training. This lack of differential effects
indicates that all participants in this cohort - both psy-
chology master’s students and the somewhat more expe-
rienced psychotherapy trainees - benefitted from the VP
simulation, demonstrating its broad applicability. These
findings align with research suggesting that VP simula-
tions are particularly valuable for skill development in
early training phases [17]. By grounding learning in real-
istic contexts, such approaches have the potential to pro-
mote both retention and practical application.

No significant differences in insecurity reduction
emerged between patient case types across the VP and
video groups. This suggests that, particularly in early
training phases, the overall experience of engaging with
a VP is sufficient to reduce insecurity, regardless of the
specific clinical scenario. The four cases used in the simu-
lation reflected the most common diagnoses [51], yet the
case itself did not appear to drive the effect. Descriptive
analyses, however, suggest that the patient case involving
suicidal tendencies elicited the highest post-interaction
insecurity levels. This aligns with previous findings show-
ing that encounters with real patients exhibiting suicidal
behavior can heighten emotional burden [76], and sug-
gests that similar effects may occur when interacting with
such VP. Nevertheless, given that post hoc contrasts did
not reach statistical significance after Holm correction,
this observation should be interpreted with caution.

Notably, timepoint comparisons revealed that inse-
curity in the VP training group decreased significantly
only after the second session, whereas the video training
group already showed improvements in the first session.
This delayed effect in the VP condition may reflect an ini-
tial adjustment period required to adapt to the interac-
tive and cognitively more demanding VP format [77]. In
contrast, video training may have enabled faster insecu-
rity reductions by allowing participants to focus directly
on modeled behaviors. These findings again highlight the
importance of instructional design in helping learners
navigate simulation-based training. Early gains in the VP
training group may be facilitated by incorporating struc-
tured pre-briefings to help acclimate to the VP format.

Participants’ quantitative evaluations of the VP simula-
tion system indicated moderate levels of satisfaction, low
to moderate feelings of presence, and acceptable system
usability. In previous studies, such system-related fac-
tors have been shown to positively influence the over-
all VP interaction experience [40, 41, 46, 78]. However,
their impact on the effectiveness of VP training has yet
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to be thoroughly examined. In our study, none of these
variables significantly predicted improvements in the
main outcome measures. One possible explanation might
be that the moderate ratings of system-related factors
may have diminished their observable impact on train-
ing gains. When system elements fulfill basic functional
requirements but do not excel, their contribution to out-
comes is likely to be limited, making pronounced effects
less apparent. Participants’ open-ended system evalu-
ation provided additional insights: Some participants
criticized the restricted conversational depth, noting
that the VP often responded with only single sentences.
Others pointed to the rigid facial expressions, unnatural
gestures, and monotonous voice, all of which potentially
diminished the perceived realism of the interaction. Such
limitations likely reduced the system’s ability to foster
presence and authenticity, thereby constraining its poten-
tial training impact. Indeed, it has been shown that subtle
design features, such as realistic head movements and
facial expressions, play a key role in shaping the users’
sense of social presence [79]. More broadly, the evalu-
ation indicates that the simulation content and design
were not optimally aligned with participants’ individual
needs, which were not systematically assessed prior to
the intervention. This underscores the importance of par-
ticipatory and user-centered design approaches in tailor-
ing VP systems to support diverse learners [80, 81].

Our findings indicate that VP simulations hold consid-
erable potential for psychotherapy training, yet signifi-
cant opportunities for further optimization remain. First,
assessing participants’ prior VP experience and training
needs before the intervention allows designers to tailor
scenarios to learners’ backgrounds, enhancing relevance
and learning outcomes [81]. In our study, only two par-
ticipants had prior VP experience, which may explain
why some found the simulation demanding and confus-
ing, as it did not align with their existing knowledge and
skills.

Second, structured and tailored pre-briefings and
debriefings are crucial for VP training, providing guid-
ance, setting expectations, and supporting reflective
learning [73]. In our study, the pre-briefing was limited to
a brief written paragraph, and feedback was given auto-
matically. As a result, participants likely did not benefit
from the simulation as fully as possible, highlighting the
need for more comprehensive, interactive preparatory
and reflective elements to maximize learning outcomes.

Third, usability remains critical. Interfaces that are
difficult to navigate increase cognitive load and distract
learners from the training objectives. VP simulations
for psychotherapy training should therefore be designed
to support intuitive platform use and seamless work-
flows flow by providing step-by-step guidance for plat-
form navigation and minimizing non-essential interface
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elements. Future research could measure cognitive load
directly, for example, via the Multidimensional Cogni-
tive Load Scale for Virtual Environments [82], and use
eye-tracking [83] or think-aloud protocols [84] to cap-
ture learners’ real-time perceptions and uncover usability
issues.

Lastly, given that Al-enabled VPs often provide unso-
licited information, it is important to improve their
response style and ensure that the VPs respond similarly
to human patients to increase training fidelity and pro-
mote active, targeted engagement. Further enhancing the
realism and immersion of VP environments, such as by
using a videoconferencing interface instead of a generic
simulated patient room, could more accurately reflect
contemporary clinical practice, where psychotherapy
is increasingly delivered online. Such adjustments may
increase ecological validity and strengthen the perceived
authenticity of the training experience.

Overall, by focusing on user-centered design, tailoring
content to learners, and managing cognitive load, VP sys-
tems that are both effective and scalable for training com-
plex clinical skills can be created [85].

Several limitations should be considered in the inter-
pretation of the study results, offering directions for
future research.

First, simulation-related variables for the control group
were not assessed, which prevented direct comparisons
between the two groups. Future studies should include
equivalent measures across groups to allow more precise
evaluations of VP-specific effects.

Second, participants were instructed to complete the
intervention on four consecutive days, optimally not tak-
ing longer than a week. However, as the study was con-
ducted online, adherence to this schedule could not be
fully monitored. While most participants completed the
intervention within seven days, the maximum duration
observed was 24 days for one participant in the experi-
mental group. Variations in completion timing, as well
as other professional development opportunities, such as
clinical supervision or other training, might have influ-
enced the study outcomes. Future research could address
this by more closely monitoring adherence or controlling
for external influences between sessions.

Third, as feedback explained some of the variance in
one subdimension of psychotherapeutic competence,
it would be necessary to further study its effects in the
future. Future research should therefore examine not
only the presence of feedback but also its type and tim-
ing in order to clarify its specific role in VP training. Fur-
thermore, personalized feedback, as a distinctive feature
of Al-based VP simulation training, should be further
refined and systematically studied.

Fourth, the questionnaires and videos were con-
ducted in English. Only the VP simulation language was
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adjustable from English to German. English was chosen
as the common language across conditions to ensure
equivalence of the control material (video-based training)
for both the German and UK sample. Thus, language-
related anxiety [86] cannot be fully ruled out, but it likely
did not affect the results beyond the general cognitive
load of using a non-native language, as participants were
explicitly informed beforehand which parts would be in
English. Our sample consists of Master’s students and
psychotherapists in training, who generally have high
English proficiency, as psychology programmes in Ger-
many set a minimum English language requirement for
admission. From the beginning of their higher education,
they are required to engage with English study materials,
equipping them to understand and respond to the study
content. In some cases, however, English proficiency
could have affected comprehension and may also have
contributed to the dropout rate of 33.8%, as some partici-
pants cited language difficulty as a reason for leaving.

Fifth, this study examined only a limited set of clinical
conditions and a small number of relatively brief sessions.
Future research should include more diverse patient
cases and longer or additional VP sessions to provide a
deeper understanding of VP interactions and training
effectiveness. Given that participants reported the high-
est insecurity after interacting with the VP displaying sui-
cidal tendencies, further exploration of such cases may
be especially valuable [76]. Additionally, extending VP
sessions to follow-up encounters beyond the diagnostic
interview could also offer insights into longitudinal train-
ing effects.

Sixth, the current study may have been underpowered
to detect interaction effects, indicating limited sensitivity
to detect such effects. Accordingly, nonsignificant inter-
actions should be interpreted with caution, and future
studies with larger samples are needed to more con-
clusively examine potential moderators of VP training
outcomes.

Finally, all competence-related outcomes relied on self-
report measures. While self-reports are meaningful in
capturing learners’ subjective experiences, they are lim-
ited in objectivity and may be affected by self-perception
biases. Future research could complement self-report
data with external evaluations, such as supervisor rat-
ings, behavioral assessments by objective judges [87], or
performance-based measures, to provide a more compre-
hensive picture of competence development.

In conclusion, Al-enabled VP training holds promise
for enhancing psychotherapy training by providing inter-
active, hands-on learning experiences that can improve
perceived clinical competence and reduce insecurities.
To maximize this potential, VP systems need to adapt
dynamically to learners’ prior knowledge, cognitive
load, and individual training. Advancing Al-enabled VP
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simulations in this way represents a key opportunity for
educational communities to develop scalable, effective
tools that better prepare future psychotherapists and help
meet the growing global demand for mental health ser-
vices by smoothing the transition into clinical practice.
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