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Abstract

Previous research has shown that simulated interviews with avatars can improve question quality, but evidence regarding
long-term effects and the role of experience remains limited. We investigated both short and long-term impact of avatar
training with feedback in Child Protection Services (CPS) workers and student groups. Thirty-one CPS workers and 35
novice students interviewed four child avatars, with half receiving feedback after each interview. After four months, the
training was repeated with all participants receiving feedback. Training with feedback improved investigative interview
quality in the short term, with no substantial decline after four months. Experience had no effects on interview quality, nor
did it moderate training impact. These findings suggest that avatar-based interview training with feedback could
effectively improve investigative interviewing skills across different experience levels, maintaining its effects over a 4-

month period.
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Experience and Long-Term Training Effects in Simulated Child Sexual Abuse Interviews

Introduction
Background on Child Interviewing and Training

Interviewing children is a complex task that requires consistent training accompanied by feedback (see Korkman
et al., 2024). In recent years, studies have focused on ways to provide cost-effective but impactful types of training
including virtual reality (VR) elements (Krause et al., 2024) or avatars that can respond automatically using artificial
intelligence (Al) (Haginoya et al., 2023; Rged et al., 2023). These technological advances add to the body of previous
research that has shown immediate post-training effects after simulated interviews with students (e.g., (Haginoya et al.,
2020; Krause et al., 2024; Pompedda et al., 2015, 2017), police officers (e.g., Kask et al., 2022), psychologists (e.g.,
Haginoya et al., 2021; Pompedda et al., 2021), teachers (e.g., Brubacher et al., 2015) and mixed groups (Benson &
Powell, 2015; Pompedda et al., 2022) of participants and transfer of the training effects achieved in simulations into
interviews with real children (Benson & Powell, 2015; Kask et al., 2022).
Long-Term Effects of Training

As mentioned above, even if such positive immediate changes in interviewer behaviour have been demonstrated
by several research groups around the world, a critical issue that has been given insufficient attention, is the long-term
effects of these training programs. Past research on the implementation of semi-structured interview protocols has
highlighted how field interviewers are likely to discontinue practices they have learned as soon as the training and
feedback are discontinued (Lamb et al., 2002). This highlights the importance of investigating how long training effects
last.

Kask and colleagues (2022) showed how monthly booster sessions might maintain previously acquired skills in
subsequent real interviews. However, design issues in the study do not allow firm causal conclusions regarding the
maintenance of training effects to be drawn. In one of the few studies showing clear maintenance of training effects,

Brubacher and colleagues’ (2022) results showed that training effects lasted for nine months after a hybrid mix of lectures



and practice. However, due to dropouts in the control group, the role of booster sessions in the maintenance of the training
effect could not be unambiguously identified. More recently, Haginoya and Santtila (2023) reported preliminary findings
demonstrating the maintenance of training effects over several months using simulated interviews with Al-driven avatars.
The relative lack of research on long term effects of training has been highlighted also in a recent systematic review (Akca
et al., 2021) summarising the efficacy of investigative interview training programs.

Theoretical Framework: Cognitive Load Theory

While there is a relative lack of formal tests of long term-effects, training programs in this field have been
developed based on theoretical principles aimed at maximising retention of the acquired skills. The training programme in
the present study was based on previous work (Pompedda, 2018; Pompedda et al., 2015) that used the cognitive-load
theory (CLT) to guide its development (e.g., Paas et al., 2003).

CLT focuses on how the capacity limitations of working memory can impact learning of complex skills. Cognitive
load is categorized into three types: intrinsic load, which relates to the complexity of the task; extraneous load, which
relates to how the information is presented; and germane load which relates to the mental effort needed for the
construction of schemas. In other words, the goal of applying the CLT when planning an investigative interview training
is to reduce unnecessary extraneous cognitive load and manage intrinsic load in a way that facilitates cognitive schema
construction and maintenance over time (Paas & van Merriénboer, 2020). Several instructional design principles of avatar
training should do exactly this, for example, the provision of feedback helping in schemata constructions (Young et al.,
2014), repeated practice favouring schemata automation (Young et al., 2014) and the use of avatars with varying response
patterns increasing transfer (e.g., see Kirschner & Van Merrienboer, 2008).

The Role of Feedback in Investigative Interviews

Practice, feedback, and supervision are the cornerstone of behavioural change (Hattie & Timperley, 2007) and this
is not different in investigative interviews of children (Cederborg et al., 2013). A recent paper of recommendations based
on evidence from the literature (Korkman et al., 2024), highlights how regular feedback is pivotal for an effective training
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its effects, feedback must be continuous, immediate, and detailed (Lamb et al., 2002; Smith, 2008). Studies using an
avatar setup showed how the combination of outcome (feedback on the ground truth about the case) and process feedback
(feedback on the questions used) was more efficient than the two types of feedback provided separately or no feedback at
all (Pompedda et al., 2017). In addition, there is consensus and evidence from the literature on the importance of
providing feedback beyond the training period (Benson & Powell, 2015; Krause et al., 2017; Pompedda et al., 2015;
Powell et al., 2016) in the form of refresher sessions (Price & Roberts, 2011). What is still not known, is when refresher
sessions should be utilised, and how much training and supervision is necessary within a training that involves avatars,
while there is some evidence from more traditional training that the effect of training with feedback disappears almost
immediately after training and supervision is discontinued (Lamb et al., 2002), while the above mentioned study by
Benson and Powell (2015) showed effects present at 6.
The Role of Experience in Investigative Interviews

Another important aspect of training in investigative interviews is the role of practical experience particularly in
the context of avatar-based training. Most avatar training studies conducted in recent years have included relatively
inexperienced groups of participants, for example, teachers (Brubacher et al., 2015) or psychologists without specific
experience in the forensic field (Haginoya et al., 2021; Pompedda et al., 2021) and non-professional groups, for example,
students (e.g., Krause et al., 2017). In contrast, traditional investigative interview studies have been conducted with
graduate trainees within psychology and social work, police officers and child protection workers (Rged et al., 2023),
forensic interviewers, medical professionals, social workers, and others (Baugerud et al., 2024). When examining avatar-
based interview training specifically, the relationship between interviewer experience and interview quality shows varied
patterns. Some studies have shown no differences as a function of experience (Benson & Powell, 2015; Haginoya et al.,
2021, Ko et al., 2025), while some have shown positive associations (Lafontaine & Cyr, 2016) while still others have
suggested negative relationships (Lafontaine & Cyr, 2017; Powell et al., 2014). An important differentiation needs to be
made between laboratory studies, for example, simulated avatar interviews, and field studies where quality of interviews

in actual investigations has been researched. Experience seems to have a more beneficial effect on at least certain



measures of quality, for example, use of open-ended questions, in laboratory studies compared to field studies where the

association is less clear (Lamb et al., 2018).

The Intersection among Feedback, Learning, and Experience

The relationship between investigator experience and training outcomes remains an important area of inquiry,
separate from the broader question of how experience relates to interviewing quality. There is less conclusive evidence on
the interaction between feedback and experience with children in general as potential moderators as experience of
interacting with children both in an informal role (e.g., babysitter) or formal (interviewing children) has not been
extensively studied (Pompedda et al., 2022).

Previous studies have proposed that, due to the proactive interference theory (Keppel & Underwood, 1962), more
experienced interviewers might have more difficulties in changing behaviours, compared to lay people, as the previously
acquired information might interfere with the new learning (Powell et al., 2014). This could also extend to training
programs that utilise avatars. However, evidence in this area is limited. Rged and colleagues (2023) showed how
professionals had good engagement in interaction with a simple avatar within a training program, however, as lay
interviewers were not included in the sample, and behavioural changes were not the aim of the study, it is not possible to
determine if the same effect would be present in inexperienced interviewers and how this would interact with learning.
While the software used in this experiment aimed to create an interview that closely resembles a real interview, as this
increases the possibility of transfer of skills from the simulation to the real interviews (Blume et al., 2010), some
differences are present (e.g., complex body language is limited within the avatars). Participants that have interviewed
children before, have done it in a different context (e.g., face to face) compared to an interview with avatars, the limited
presence of certain features might hinder their learning processes compared to someone that has not interviewed children
before, and will do this for the first time with an avatar. On the other hand, the multi-interview structure of the training
may explain why experienced interviewers might struggle initially (compared to student group) but demonstrate improved

performance after they adapt to the differences between avatar and real-life interviews.



However, this question can be approached through the lens of CLT, which suggests that participants with prior
interviewing experience should learn new skills more rapidly than novices (Sweller, 1998). This advantage stems from
experienced interviewers' ability to more efficiently allocate cognitive resources and leverage existing mental schemas.
While novice interviewers must divide their cognitive capacity between learning new interviewing techniques and
managing the basic interview dynamics and emotional demands, experienced interviewers can focus more of their
cognitive resources on implementing new techniques, having already automated the basic management of interview
situations.

However, experience might not uniformly facilitate learning. The expertise reversal effect suggests that when
feedback reinforces known but unimplemented principles (such as the importance of open-ended questions), the
intervention might paradoxically prove more beneficial for inexperienced interviewers (Chen et al., 2017). Pompedda and
colleagues (2022), in a similar setup that used avatars similar to the present study, showed how individuals with parenting
experience asked more not recommended questions, however, they improved more over time compared to those without
parenting experience. In the same study, the authors showed how professional experience, coded as having interviewed vs
not having interviewed children, was a positive predictor of number of recommended questions and improvements over
rounds of practice compared to participants with no professional experience, which provide support for the CLT.

While previous studies have demonstrated that training interventions can improve the use of open questions by
experienced professionals, and certain studies showed how experience in interviewing children might be beneficial, more
evidence is needed to conclusively determine whether these improvements occur more quickly or slowly compared to
inexperienced interviewers.

This creates an interesting tension in predicting how experience might moderate training effects in the present
study. On one hand, CPS workers might show less improvement simply because they start at a higher baseline level of
performance if there is an overall positive effect of experience. Alternatively, experienced interviewers may show less
improvement in their techniques (such as open-ended questioning) because interviewing experience usually correlates

with years on the job. The longer someone has been working, the more established their work patterns become, making



these habits harder to change (Powell et al., 2014). However, we do not have information on years of experience on the
job in this experiment. On the other hand, their experience in managing interviews might reduce their cognitive load
during training, allowing them to focus more attention on implementing the feedback they receive. These competing
possibilities made it difficult to form a directional hypothesis about the moderating role of experience on training effects.

In the present study, Lithuanian Child Protection Service (CPS) workers were included as an experienced group
given that all of them had either received training in investigative interviews of children and/or had as their primary role
working with potentially endangered children in situations where their task was to gather sufficient information to be able
to decide on further procedural steps (Inté et al., 2023). In Lithuania, CPS workers are charged with communicating with
children to conduct a preliminary assessment of whether they have or are in danger of being abused even if they are not
tasked with the formal investigation of alleged abuse cases as this is reserved to specialized personnel: psychologists or
judges with the support of a psychologist (Baneviciené et al., 2023). However, for all practical intents and purposes they
engage in gathering information from the child which from a psychological perspective amount to an investigative
interview.
Aims and Hypotheses

In the present study, participants completed two training sessions approximately four months apart, with four
simulated interviews in each session. The design included two key independent variables: experience (CPS workers vs.
students) and feedback (feedback vs. no feedback). However, experience could be operationalised in different ways. As
we did not have information on how many interviews with children our participants have done, which could be referred as
expertise, we operationalised experience in three different ways: a) CPS vs students b) regardless of the professional role,
we coded as experienced all those participants that had conducted interviews with children in general or in a CSA context
c¢) regardless of the professional role, we coded as experienced all those participants that had conducted interviews with
children in general and in a CSA context. In the main text we report results of the first operationalisation, and in

supplementary materials the results of the second operationalisation. The third operationalisation created unbalanced



groups and is not reported. Regardless of the operationalisation used, results were similar, and the small discrepancies are
reported in the supplementary materials (see Appendix A).

During the first session, half of the participants received feedback (experimental group) after each interview while
the control group received no feedback. Importantly, in the second session (starting from the fifth interview), all
participants, including those initially in the control group, received feedback after each interview.

Our first aim was to replicate the effects of feedback on questioning quality. Previous research with similar
interview simulations (e.g., Pompedda et al., 2022) has demonstrated that training coupled with feedback improved the
quality of investigative interviews across various groups of professionals and students. We expected to replicate these
findings in our sample.

Our second aim was to examine the impact of experience, both independently and in combination with feedback,
on questioning style. Based on previous literature showing positive effects of experience in laboratory studies, we
expected CPS workers to demonstrate overall higher quality interviews compared to students. However, we had
competing predictions about how experience might moderate the effects of feedback on skill development. While CPS
workers might show less improvement due to higher baseline performance, on the other hand, their experience in
managing interviews could reduce cognitive load during training, potentially allowing them to more effectively implement
the feedback received.

Our final aim was to investigate the long-term effects of training. Given that our intervention was designed to
maximize skill acquisition and transfer; considering Kask and colleagues (2022) evidence of transfer effects after similar
training, we expected the training effects to persist across the four-month interval between sessions.

For all hypotheses, interview quality was operationalized as participants posing more recommended questions,
fewer not recommended questions, and a higher proportion of recommended questions, which in turn would elicit better
quality information (i.e., more relevant details and fewer wrong details) from the avatars. While recommended questions
and relevant details are positively correlated, these correlations vary among interviews and avatars, making it still an

important measure of interview quality. In addition, in previous studies, results between questions asked and details



obtained varied in their effect sizes, potentially showing that there might be two different processes happening.
Specifically, we hypothesized:

Hypothesis 1: A main effect of experience, with CPS workers (vs. students) asking better quality questions and
eliciting better quality information from the avatars.

Hypothesis 2: A feedback x number of interviews interaction, with participants receiving feedback showing
greater improvement in question quality and information elicitation over successive interviews. Pairwise comparisons at
each interview would identify where differences between feedback and no-feedback groups emerged.

Given the competing predictions about experience effects, we did not formulate a directional hypothesis regarding
experience as a moderator of the feedback x number of interviews interaction. Instead, we conducted exploratory analyses
to investigate such moderation effects.

Hypothesis 3: Maintenance of training effects at four months, with participants in the feedback group showing no
significant decline in question quality or information elicitation between their final interview in the first session and their
first interview in the second session.

Methods
Participants

Sixty-six participants aged 19 to 62 years (57 women, Mage = 33.1, SD = 12.8) were recruited, thirty-one
professionals from the Lithuanian Child Protection Services (CPS) (Mage = 40.6, SD = 11.4) and thirty-five university
students (Mage = 26.4, SD = 10.0). CPS workers replied voluntarily to a recruitment ad shared through their place of work.
Students were recruited by sending an ad through internal university channels. All participants received a certificate of
participation in the training and a €10 voucher.

Design

The study had two between-subjects variables: experience with two levels (CPS workers vs students) and feedback

with two levels (no feedback vs feedback). The combination of these variables produced four separate groups: CPS
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participated in two training sessions with four avatar interviews in each. In the first session, half of the participants
(experimental group) received feedback after each interview whereas the other half (control group) did not. In the second
session, about four months later (116 days [range 83-163]), all participants received feedback after each interview. Due to
attrition and technical difficulties the number of participants in the second round went down to 48, CPS control [n = 13],
CPS feedback [n = 12], student control [n = 11], and student feedback [n = 12]. The design can be seen in Figure 1.
Procedures were equal for all participants apart from the feedback provided in the first round of interviews. The study was
approved by the Ethics Committee for Psychological Research at Mykolas Romeris University (Decision Nr. 7/2021).

PLEASE, INSERT FIGURE 1 HERE
Materials and Procedure

Avatar Selection. For both sessions, four out of sixteen possible avatars were randomly selected using a Latin
Square method, ensuring no participant interviewed the same avatar twice. Both sets of four avatars contained an equal
split of abuse and no-abuse scenarios, ages (4 vs 6), and gender (male vs female).

First Interview Session. Upon arrival, participants signed an informed consent form. Before each interview,
participants received a background scenario about the avatar and reported their preliminary assumption about the presence
of sexual abuse, along with their confidence (range 50% - 100%). Interviews lasted up to ten minutes but could be
terminated earlier at the interviewer's discretion. After each interview, participants again rated their judgment about abuse
presence and confidence. Participants in the experimental group received feedback on two recommended (e.g., What
happened next? Who touched you?) and two not recommended questions (e.g., Did he touch you? Was it your stepdad?)
they had used, plus information about what actually happened to the avatar. Control group participants proceeded directly
to the next interview without feedback.

Second Interview Session. Conducted approximately four months later, following the same procedures as the first
session, but with all participants receiving feedback after each interview and were debriefed at the end of the 8™ interview.

Avatar Training System. Interviews were conducted using the Lithuanian version of CSA interview simulation

software (Avatar Training; Segal et al., 2023a). The system features 16 avatars varying in age (4 vs 6 years), sex (male vs



female), abuse status (yes vs no), and emotionality (crying vs no crying). The Lithuanian version uniquely employs actors
speaking in children's voices rather than computerized text-to-speech (Segal et al., 2023b).

The training focused on developing open-ended questioning skills through practice and individualized feedback,
without theoretical instruction. Participants received case information and were asked to "find out what happened" within
a 10-minute limit. They were instructed to skip rapport-building (described as already established) and focus on
investigating the situation. Within well-established semi structured protocols, this would roughly be the “allegation phase”
of the ten-step interview (Lyon, 2014) or the “substantive phase” of the NICHD protocol (Lamb et al., 2007, Hershkowitz
etal., 2014)

Feedback consisted of reviewing two recommended and two not recommended questions from the interview,
providing verbatim examples and explanations for each. For subsequent interviews, feedback prioritized new question
types not previously addressed, while maintaining the two-category limit for not recommended questions. For example, if
during the interview 1 the interviewer only asks option posing questions and unclear questions, while during the interview
two they would ask, together with the first two categories used during the interview 1, suggestive and multiple-choice
questions, feedback would be provided only on suggestive and multiple-choice questions.

For what concerns the feedback provided, if the interviewer asked this question: "Do you play football with dad?",
this would be identified as an option-posing question. The interviewer, in this case, will receive the verbatim example of
the question, the classification (option posing) with an explanation that such closed questions increase the probability of
wrong details while focusing on previously unmentioned details typically eliciting yes/no responses (see also Table 1).
The feedback was delivered live by trained raters who listened to each interview in real-time. When participants did not
use any recommended techniques, raters demonstrated how to reformulate their actual questions into recommended ones
(e.g., changing "Do you play football with dad?" to "What games do you play with dad?" when playing was previously
mentioned), thus making the feedback individualized. The feedback duration usually lasted around 5-10 minutes.

Question Coding. Questions were coded in real-time by one of four operators using a scheme adapted from

previous experiments (Pompedda, 2018; Segal et al., 2023a; see Table 1). All operators achieved at least 95% coding



reliability (64 out of 67 questions) after training. In addition, pseudo-open questions (e.g., can you tell me what
happened?), were coded as not-recommended questions (in this case option-posing).

Response Algorithms. Separate algorithms governed responses for 4- and 6-year-old avatars. While
recommended questions were more likely to elicit narrative details (mimicking real children's behaviour), the probabilistic
nature of the algorithms meant this wasn't guaranteed. Responses included narrative details, yes/no answers, "l don't
know," and resistance behaviours (e.g., "Can | go to play?"). Operators could also select responses providing basic avatar
information.

Avatar

Details. Avatars provided two types of predefined narrative details: (1) Relevant details: Substantive information
about the suspected abuse situation, including either abuse descriptions or alternative explanations for suspicious
circumstances; (2) Neutral details: Non-substantive information about the child, family, or school. They do not refer to the
emotional content of the reply.

Details were revealed in a fixed logical order, with the final four relevant details providing conclusive information
about abuse status. To enhance realism, operators could manually select additional details at the beginning of the
interview in relation to name age and regardless of the experimental condition, if an open question requesting these pieces
of information was asked, participants would have received the correct answer (e.g., | am 4 years old). These questions are
excluded from calculations. While avatars did not spontaneously provide false information, inappropriate questioning
could elicit false details (e.g., asking "Did John touch you?" in a non-abuse case might elicit a "Yes" response).

[PLEASE INSERT FIGURE 2 HERE]

[PLEASE INSERT TABLE 1 HERE]

Statistical analyses

Hypotheses 1, 2 and 3 were tested conducting a series of experience (2) by feedback (2) by number of interviews

(5) mixed measures ANOVASs on proportion of recommended questions, total number of recommended questions, total

number of not recommended questions, which are direct measures of interviewers’ behaviours, and on total number of



relevant details, and total number of wrong details which are based on the type of questions asked by the interviewer and
mediated by the algorithm. As mentioned before, participants in the control group started receiving feedback after each
interview in the second session. This means that they had not received any feedback before the first five interviews: four
in the first round and one in the second session. For this reason, only the first five interviews out of eight were included in
the analyses testing the hypotheses. However, a series of experience (2) by number of interviews (8) exploratory
ANOVA:s limited to the original feedback group were conducted to assess whether experience moderated the efficacy of
the feedback intervention.

We employed both frequentist and Bayesian approaches to analyse training maintenance for several reasons: (a)
The null hypothesis that skills are perfectly maintained is likely unrealistic (b) We needed to quantify evidence both for
and against meaningful decline (c) Bayes factors allow us to evaluate the relative evidence for maintenance versus decline
without requiring a specific threshold for what constitutes meaningful decline. Given that it is unrealistic to expect that the
interviewers would be at the exact same level after four months, Bayes factors allow to determine how much more likely,
based on the data at hand, one model is over the other (Lakens et al., 2020).

We decided to use a noninformative prior (Lakens et al., 2020) as we have no previous evidence of long-term
effects within this setup. In addition, we decided to keep the area of potential effect size large as previous research
(Pompedda et al., 2022) has shown large effects of feedback compared to control groups (d = 1.1). As we did not know if
the effect of training would remain stable, increase, or if the participants would go back to baseline performance, this
seemed the most objective approach. For this reason, we also used a non-directional approach. The uninformative prior
was described by a Cauchy distribution and centered around zero with a width parameter of 1 (Schmalz et al., 2023) with
a 70% probability that the effect size would be between -2 and 2.

In some of the analyses Mauchly's Test of Sphericity was violated, values of Epsilon (¢) varied too, hence based
on a recommendation from the literature (Girden, 1992), when ¢ < .75, a Greenhouse-Geisser correction for degrees of

freedom was used while when & > .75, a Huynh-Feldt correction was applied. In cases where sphericity was not violated,



no correction was applied. No corrections for the main analyses testing the hypotheses have been applied, but Bonferroni
correction was applied for follow-up tests.

In all analyses, according to Shapiro-Wilk tests, normality was violated in certain cells of the combination of
variables, there were outliers, and Levene’s test was also violated in certain instances. Given that normality and Levene’s
test were violated only in certain cells of the analysis we decided to run the analyses without any transformation nor to
move towards non-parametric testing. In addition, as the outliers can be considered to represent true data in this
experiment, we decided not to remove them.

Results
Descriptive Statistics

Descriptive statistics of experience with investigative interviews of children preceding the training with avatars are
presented in Table 2. A series of Fisher’s exact tests showed that there were statistically significant associations in the
expected direction between previous experience and belonging to the CPS worker and student groups: 20/31 professionals
were caregivers vs 8/35 students y*(1, N = 66) = 11.7, p <.001, ¢ = .42, p < .001; 20/31 professionals had received
previous training vs 8/35 students »* (1, N =66) = 11.7, p <.001, ¢ = .42, p < .001; 28/31 professionals had experience
in interviewing children compared to vs 2/35 students Xz (1, N=66) =47.5, p<.001, ¢ = .85, p<.001; and 19/31
professionals had experience in interviewing children in CSA cases vs 0/31 students ¥ (1, N = 66) = 30.1, p <.001, ¢ =
.68, p <.001.

Table 3 provides means and standard deviations for split by our independent variables, namely, experimental
conditions (Feedback VS No Feedback), Experience (CPS VS Students), and their interactions, over time (eight
interviews).

PLEASE INSERT TABLE 2 AND 3 HERE
Testing Hypotheses 1 and 2 Using the First Five Interviews
Proportion of recommended questions. Analysis regarding the proportion of recommended questions adjusted

with Huynh-Feldt correction revealed significant main effects for feedback (F[1, 44] = 29.60, p <.001, n2 = .40) and for



number of interviews (F[3.51,154.32] = 6.21., p <.001, 02> = .12), as well as a significant number of interviews*feedback
interaction (F[3.51,154.32] = 6.63., p <.001, n = .13. All other effects were not significant (e.g., ps > .428)

To follow up the statistically significant interaction, pairwise comparisons with Bonferroni corrections were
computed. As shown in Figure 3 and in Table 4 feedback increased the proportion of recommended questions
significantly from the second interview onwards.

Number of recommended questions. Analysis on the number of recommended questions adjusted with Huynh-
Feldt correction revealed significant main effects for feedback (F[1,44] = 11.96., p =.001, n, =.21) and number of
interviews (F[3.84,168.83] = 8.90., p <.001, n: = .17), as well as a significant number of interviews*feedback interaction

(F[3.84,168.83] = 4.12., p =.004, n:2=.09). All other effects were not significant (e.g., ps > .423)

Feedback increased the number of recommended questions significantly from the second interview onwards.

Number of not recommended questions. Analysis on the number of not recommended questions during the first
five interviews adjusted with Huynh-Feldt correction revealed significant main effect in the expected direction for
feedback (F[1,44] = 8.26., p =.006, n = .16), and number of interviews*feedback (F[4,176] = 2.82., p =.027, 2 = .06)
interaction.

All other effects were not significant (e.g., ps >.092)

The effect of feedback was significant from the second interview onwards but absent during the fifth interview.

Number of relevant details. Analysis on the number of relevant details with Huynh-Feldt correction revealed
significant main effects for feedback (F[1,44] = 14.30, p <.001, ne = .24) and for number of interviews (F[4,176] = 4.99.,
p <.001, n: = .10) as well as a significant number of interviews*feedback interaction (F[4,176] = 2.84., p =.026, n:2 =
.06). All other effects were not significant (e.g., ps >.119)

The effect of feedback was significant from the third interview onwards but absent during the fifth interview.

Number of wrong details. Analysis on the number of wrong details with Huynh-Feldt correction revealed a

significant main effect in the expected direction for feedback (F[1,44] = 6.14, p =.017, n> = .12). Participants in the



feedback group (M = 5.06, SE = .64) retrieved statistically fewer wrong details compared to the control group (M = 7.30,

SE =.64). All other effects were not significant (e.g., ps > .095)

These results fail to support Hypothesis 1 of a main effect of experience while they provide robust support for
Hypothesis 2 of an improvement in interview quality and elicited information over the interviews in the feedback but not
in the control group. There was no evidence of experience moderating the effect of feedback over the five interviews.
PLEASE INSERT TABLE 4 HERE
PLEASE INSERT FIGURE 3 HERE
Exploratory Analyses: Experience as a Moderator of the Effect of Feedback Using All Eight Interviews
In all these analyses, only participants in the original feedback group were included as these participants received
feedback consistently throughout the whole experiment.

Proportion of recommended questions. Analysis on the proportion of recommended questions adjusted with
Huynh-Feldt correction revealed a significant effect for the number of interviews (F[6.16, 129.27] = 18.69, p <.001, nz =
47). All other effects were not significant (e.g., ps >.737).

Number of recommended questions. Analysis on the number of recommended questions adjusted with
Greenhouse-Geisser correction revealed a significant effect for number of interviews (F[3.68, 77.39] = 11.19, p <.001, nz
=.35). All other effects were not significant (e.g., ps >.173).

Number of not recommended questions. Analysis on the number of not recommended questions adjusted with
Huynh-Feldt correction revealed a significant effect for number of interviews (F[4.37, 124.54] = 6.07, p <.001, 1 = .22).
All other effects were not significant (e.g., ps > .583).

Number of relevant details. Analysis on the number of relevant details adjusted with Huynh-Feldt correction revealed a
significant effect for number of interviews (F[6.94, 145.76] = 8.63, p <.001, > =.29). All other effects were not

significant (e.g., ps > .175).



Number of wrong details. Analysis on the number of wrong details adjusted with Huynh-Feldt correction
revealed no significant effects (e.g., ps > .100).

These results further confirm the previous analyses showing that experience did not moderate the effects of the
feedback intervention.

PLEASE, INSERT TABLE 5 HERE
Testing of Hypothesis 3 Using the Last Interview of the First Session and First Interview of the Second Session

While the mixed measures ANOVA provided initial evidence regarding the training effect being maintained over
the four-month break, we conducted additional Bayesian analyses to more rigorously evaluate the degree of evidence for
maintenance versus decline. This complementary approach was particularly important given that traditional null
hypothesis testing cannot provide positive evidence for the null hypothesis of maintained effects. To confirm the
nonsignificant results of the mixed measures ANOVA, a series of Bayesian paired t-tests and Bayes factor analyses were
run for all the variables of interest comparing the last interview of session one and the first interview of session two within
the feedback group. We preferred this method over using the average of all four interviews in the first session as this
would result in a more conservative measure of the learning during that session making it less likely to observe a decline
in interviewing skills during the four-month break. The results in Table 4 provided some evidence in favour of the null
hypothesis of no decline. However, Bayes factors ranged from 2.54 to 6.31 in the feedback group which according to
common cut offs based on Jeffery (1998) are between anecdotal and moderate evidence (see also Beard et al., 2016). The
posterior distribution means were all around zero apart from not-recommended questions and wrong details and all 90%
credible intervals contained zeros. Robust checks suggested that the results would not qualitatively change based on the
width of the distribution (see Figure 5 for proportion of recommended questions and total number of recommended
questions).

PLEASE INSERT TABLE 6 HERE

PLEASE INSERT FIGURE 5 HERE



Discussion

The aim of the present study was three-fold: To replicate previous results on the effect of feedback in simulated
interviews with avatars, test the effects of experience (both overall and as a moderator of learning during the avatar
training), and finally test the long-term effects of the training.

Contrary to Hypothesis 1, experience had no impact on the quality of investigative interviews on any of the
measures we evaluated. Also, experience did not interact with the feedback manipulation in either the analyses of the first
five interviews or in the analyses of all eight interviews (the latter restricted to the experimental group only). This means
that the CPS workers did not improve differently from the students. Given that the CPS workers were not better than the
students overall or in the first interview, they had equally as much room to improve as the students. This means that we
had a relatively powerful test of the idea that the CPS workers would be able to take better advantage of the training by
not having to allocate attentional resources to manage the interview process itself.

An explanation for not finding any advantage of experience may be that, while CPS-workers have more contact
than students with abused and neglected children, and they receive more training and instructions compared to students in
communicating with children, they do not receive regular feedback on their performance. One of the solid results from the
literature in this area is that the quality and characteristics of training has a strong impact on retention of information and
transfer of the skills acquired during training (e.g., Lamb et al., 2018). Similar to how simulation-based learning is also
used in training clinical reasoning (Decormeille et al., 2025), as clinical reasoning is a complex skill like interviewing.
One important characteristic of training is that participants need to receive immediate and detailed feedback (Lamb et al.,
2018; Smith, 2008), without this previous theoretical training is unlikely to have lasting effects. Most importantly, in real
cases, it is rare that the ground truth of what happened is known (Lyon et al., 2020), which means that it is difficult to
know if someone's decisions are correct or wrong, even in cases where there is a judicial outcome. This in turn means that
it is rare that in real cases someone can receive detailed feedback about the correctness of specific details reported by a

child witness.



Given that Lithuanian CPS workers do not conduct formal investigative interviews but rather understand their task
as to be able to listen to the child, another reason for absence of an effect could be lack of practice. While they may have
deepened theoretical knowledge of children behaviour, rapport-building, question types, and children development, which
are all important theoretical information that might help to conduct interviews of good quality, this knowledge does not
necessarily transfer into appropriate interview skills. The literature also warns us about the difference between theory and
practice (e.g., Sternberg et al., 2001). Finally, experience might have a small effect size that could only be detected in
studies with larger samples. Potential supporting evidence for this argument is that Pompedda et al. (2022) mega-analytic
study suggested some positive effect of experience. It could also be that proactive interference theory and/or expertise
reversal effects are at place here. However, as we do not have information on how many interviews have been conducted
by our participants, we cannot say for sure if more expertise would hinder even more learning. Finally, it is possible that
the CPS workers would have had an advantage in actual interviews with children and that the avatar training did not
simulate important aspects of such interviews (Akca et al., 2021).

While the CLT would predict faster learning in experienced participants, our results suggest a more nuanced
pattern. The similar pace in performance across both groups might be explained by the social-evaluative nature of the task.
Both experienced and non-experienced participants likely faced stress during the simulated interviews, potentially
interfering with their learning and performance. In fact, experienced participants may have encountered additional
pressure due to heightened expectations of their expertise, potentially amplifying their stress response. This social-
evaluative stress could have partially counteracted the cognitive advantages that their prior experience would theoretically
provide. These findings align with research showing that even highly skilled professionals can experience performance
decrements under social-evaluative pressure (Yu, 2015).

In line with previous literature, training with avatars coupled with feedback improved the quality of the interviews
regarding the proportion of recommended questions, number of not recommended questions, and number of relevant
details. In the analyses regarding the number of wrong details the interaction with number of interviews, while in the

predicted direction, failed in yielding a statistically significant effect. However, the overall effect of feedback was



significant also for this variable. The pairwise comparisons showed that variables measuring question types started to
show statistically significant differences between feedback and no-feedback groups earlier than variables measuring the
quality of information elicited from the avatars. This is understandable given that the quality of information elicited from
the avatars is only probabilistically related to the quality of the questions asked meaning that robust differences are
required in the quality of questions for these to be also reflected in the quality of the information received from the
avatars.

This is also important in relation to wrong details, that is, while they are correlated with utilising a not
recommended questions style, their frequency is not related to the number of not recommended questions asked directly,
but only probabilistically due to the algorithms being probabilistic. Giving a concrete example, one participant could ask
20 not recommended questions and receive one wrong detail, while another participant could ask 10 not recommended
questions and receive three wrong details.

Within group differences showing change over the interviews were present in the feedback group and not in the no
feedback group over the first four interviews. Surprisingly, there was some evidence of positive changes in the no
feedback group from the fourth to the fifth interview. This result goes against both theoretical expectations and the bulk of
previous empirical evidence. A possible explanation is that participants from feedback and no feedback groups, even if
instructed not to discuss the nature of the training, talked with each other during the four-month break and shared effective
questioning strategies.

As previously discussed, there is clear evidence that receiving feedback during training sessions plays a critical
role in improving questioning skills (see also Haginoya et al., 2025). However, it is equally important to emphasize the
foundational role of simulated interviews with avatars in enabling effective feedback delivery. The Avatar Training
software is designed around simulated interviews with avatars developed to replicate real children, based on empirically
validated response patterns. Before or after these simulations, interviewers are offered various types of interventions that
provide opportunities and cues to refine their questioning techniques, thereby enhancing their skills. Therefore, while

previous research, including the present study, has consistently shown that repeated avatar interviews alone do not



significantly improve questioning skills, this does not imply that avatar interviews as such would be an unnecessary
feature of the training. On the contrary, simulated interviews with avatars that realistically mimic children in a cost-
effective way are essential for ensuring that interventions such as feedback function properly. A combination of realistic
simulations and well-structured interventions is crucial for achieving optimal training outcomes, provided they remain
feasible and accessible.

Moreover, simulated interviews with avatars offer learners a psychologically safe environment. This risk-free
setting allows them to practice and refine their interviewing techniques without the fear of making mistakes (see also
Brubacher et al., 2025). Summarising, avatar training within this setup combines principles from the CLT aimed at
favouring schemata constructions, automation and transfer within a safe environment where mistakes are part of the
learning and help in providing individualised feedback. In addition, it allows plenty of possibilities for training with
limited monetary and time burden. In addition, the software is a medium for completing interviews whenever needed, and
with response algorithms not reproducible by humans with the same consistency, making the technology a fundamental
part of the learning short term but also long term. Other studies have also looked at emotional responses utilising the same
software, showing that the avatars are able to elicit emotions that have also behavioural impact (e.g., Segal et al, 2024a).
Results from previous studies that utilised a similar software and training have shown that avatar training can elicit
emotional reactions (Segal et al., 2024a) with behavioural consequences (Segal et al., 2023a; Segal et al., 2024b), short
term effects in simulated interviews (e.g., Pompedda et al., 2022), and short- and long-term effects in field interviews
(e.g., Kask et al., 2022).

However, it is worth noting that Avatar Training, including the current study, does not formally incorporate
debriefing sessions in which learners reflect on their series of avatar interviews. An exception is the study by Krause and
colleagues (2017), which examined the effects of reflection, asking participants to give specific examples of the questions
they used after receiving feedback on question types. Although no significant improvements in questioning skills were

observed in their study, the potential benefits of self-reflection on past behaviours remain underexplored in the



investigative interviewer training. Future research should therefore investigate the role of debriefing sessions following
simulated interviews as part of the training process.

The present study adds more evidence and provides a replication of previous studies in a new group of participants
and a new set of professionals that has not been tested before. More importantly, besides the preliminary findings reported
in Haginoya and Santtila (2023), this is the first study to test long-term effect of a short training intervention with
feedback and avatars without a significant theoretical component (as was the case in Brubacher et al., 2022). Evaluating
the long-term effects of training manipulations is relevant to other skills-based fields like technical apprenticeship
(Schriek et al., 2025). The combination of frequentist and Bayesian analyses provided a more complete picture of training
maintenance than either approach alone. While the frequentist analysis showed no significant decline, the Bayesian
analysis allowed us to quantify the strength of evidence for maintenance, revealing moderate support for sustained effects
in most measures. In sum, we found a statistically significant difference between participants that conducted simulated
interviews with avatars while receiving feedback and participants that did not receive feedback after four-months.
Contrasts at the fifth interviews between feedback and no feedback groups, showed statistically significant differences in
favour of the feedback group for the proportion of recommended questions, and the total number of recommended
questions. While effect sizes were moderate, the number of not recommended questions, relevant details, and wrong
details were not significant but in the expected direction.

We believe we are the first to test long-term effects of training utilising Bayes factors, hence it is difficult to
compare the magnitude of these results with other studies. Based on the literature, participants tend to go back to baseline
after feedback is discontinued (Lamb et al., 2002), with some exceptions (Brubacher et al., 2022). However, Brubacher
and colleagues utilised a more complex and long intervention compared to the one utilised in this study.

Conclusion

To conclude, our results suggest that the training had a sustained impact over the four-month period without

utilising intensive and spread practice. However, given that the performance of the interviewer was slightly worse, we

recommend, as other colleagues in the field (e.g., Korkman et al., 2024), that refresher sessions should be conducted to



maintain the training effects potentially even after four months and to improve the quality of investigative interviews.
These findings have important implications for training design. The effectiveness of our relatively brief intervention,
combined with its sustained impact over a four-month period, suggests that well-structured simulation training with
immediate feedback can benefit both novice and interviewers with field experience. However, the observed slight decline
in performance over time indicates that periodic booster sessions may be valuable for maintaining and optimising
interviewing skills.
Limitations and Future Directions

Due to organizational constraints, particularly the number of CPS-workers enrolled in the training, we did not
conduct formal power calculations for main analysis, so the results should be treated with caution. Given that the sample
size is small this can impair our ability to detect smaller effect sizes. Operators, while they received training and reached
95% agreement before the study, were not blind to the conditions and this could have impacted the results. It is unknown
if the skills achieved will remain after four months. However, the structure of the training allows for booster sessions that
do not require much time strain for the participants, which can counteract potential decline in the quality of investigative
interviews. Future studies should aim to replicate these results within a bigger sample, and with a longer intervention
interval. As we do not expect these training effects to remain stable indefinitely, a longer retention interval, or several, can
help in mapping at which stage in time booster sessions might be useful. Future research should examine how additional
interventions combined with feedback affect the retention of interviewing skills, particularly considering how
interviewers' prior knowledge and experience levels influence their long-term skill maintenance.
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Figures

Figure 1. Experimental design.

Interviews Round 1 Interviews Round 2
Feedback Feedback Feedback  Feedback 4- Feedback Feedback Feedback  Feedback
Feedback 1 2 3 4 Months 1 2 3 4
Break
No Feedback Feedback  Feedback  Feedback  Feedback
2 3 4 1 2 3 4
(control)

Figure 1 shows the experimental design utilised in the experiment. As clarified in the image, both groups received
feedback in the second round of interviews. Essentially, the control group completed 5 interviews without feedback, four
in round one and the first in round two, and three interviews with feedback in round two.

Figure 2

Computer-generated image of Miglé. One of the avatars used in the simulation

Figure 3
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Figure 3 shows the effect of Feedback and Number of Interviews on all dependent variables. On the x axis the Number of
Interviews (1-5) and on the y axis represent the estimated marginal means for: Panel A shows the proportion of
recommended questions posed, Panel B shows the total number of recommended questions, Panel C shows the total
number of not recommended questions, Panel D shows the total number of relevant or substantive details, and Panel E
shows the total number of wrong detailsWhiskers show 95 CI, when Cls do not overlap there is a statistically significant
difference.
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Figure 4 shows the effect of Experience within the Feedback group and Number of Interviews on all dependent variables.
On the x axis the Number of Interviews (1-8) and on the y axis represent the estimated marginal means for: Panel A shows
the proportion of recommended questions posed, Panel B shows the total number of recommended questions, Panel C
shows the total number of not recommended questions, Panel D shows the total number of relevant or substantive details,
and Panel E shows the total number of wrong details. Whiskers show 95 CI, when Cls do not overlap there is statistically
a significant difference.



Figure 5. Prior and Posterior distributions and Bayes Factor Robustness Check for proportion of recommended questions

and total number of recommended questions
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Panels A and B show the prior and post distribution. On the left for the proportion of recommended questions and on the
right for the total number of recommended questions. On the x axis the effect size while on the y axis the density of prior
and posterior distributions. BFO1 is the bayes factor in favour of the null hypothesis (means will be similar in the
population) while BF10 is the bayes factor in favour of the alternative hypothesis (means will be different in the
population). The pizza slot showed evidence in favour of the two hypotheses. Being the part in red (data in favour of H1)
smaller than the white part (data in favour of HO) we can conclude that even if participants had a decline, this effect would
not be significant in the population. Dots show effect size zero on both distributions. Cl = Credible Interval

Panels C and D show the strength of the model. On the left of for the proportion of recommended questions and on the
right for the total number of recommended questions. Width, Cauchy distribution, was set at 1 and it is not visible as it is
under the black dot. The graph shows how the model can be affected by the prior utilised however, the qualitative

interpretation remains similar



Tables

Table 1
Question-types coding utilised in the simulation and based on previous experiments
Category Description Examples
Recommended Questions

Facilitators Open-ended and non-suggestive utterances that encourage the child to “Ok” “Continue”
continue with the previous answer. Includes also requests for
clarification, and echoing of the child’s words.

Invitations Open-ended utterances (questions, statements, or imperatives) used to  “Tell me everything that happened from the
elicit free recall responses from the child. Invitations could be broad  very beginning to the end”, “You mentioned
or narrow that you like playing, tell me more about it”

Directive Open-ended and non-suggestive questions that focus the child’s “Where did you play football?”

Option-posing

Specific suggestive

Unspecific
suggestive

Repetitions

Too-long/Unclear

Multiple choices

Time

Fantasy

Feelings

attention on a previously mentioned detail asking for a focalized
explanation.

Not Recommended Questions

Closed-ended questions that focus on unmentioned details, without
implying a particular type of response or on a mentioned detail asking
the child to provide a yes/no answer.

Open/Closed-ended questions that are based on an unmentioned
detail and express the expected response from the child.

Open/Closed-ended questions that are not based on an unmentioned
detail but express the expected response from the child (e.g., social
and peer pressure).

Repetitions of a previously recommended or not recommended
question more than once in a row

Questions that use a language too complicated for the cognitive level
of the child, and/or formulated haphazardly, and/or contains more
than one concept at the time.

Questions that provide a predetermined list from which the child is
requested to pick from.

Open/Closed-ended questions that require the child to provide or
recollect precise time-related information.

Open/Closed-ended questions that can activate the child fantasy or
move the discussion from the reality to the fantasy level.

Open/Closed-ended questions that require the child to provide
accounts regarding own or others feelings

“Do you play with dad?”

“David did something bad, didn’t he?”,
“Someone abused you. Tell me who!”

“This is not what your mother has told me!”

“Do you play with dad? What type of games
do you play?”

“Did you play this game with Luke or
Matthew?”

“How many months ago this happened?”

“Imagine you are the princess, and dad is the
king. What would the king have done to you?

“How did your mum feel when you told her
about the games you played with dad?”




Table 2
Descriptive Statistics of the preceding experience divided by experimental groups

N Frequency (%)
Professionals 31 CSA Interviews Feedback yes 7 (23%)
no 9 (29%)
No feedback yes 12 (39%)
no 3 (10%)
Raising Children Feedback yes 9 (29%)
no 7 (23%)
No feedback yes 11 (35%)
no 4 (13%)
Training Received Feedback yes 9 (29%)
no 7 (23%)
No feedback yes 11 (35%)
no 4 (13%)
Interviewing children  Feedback yes 15 (48%)
no 1 (3%)
No feedback yes 13 (42%)
no 2 (6%)
Students 35 CSA Interviews Feedback yes 0
no 18 (51%)
No feedback yes 0
no 17 (49%)
Raising Children Feedback yes 4 (11%)
no 14 (40%)
No feedback yes 4 (11%)
no 13 (37%)
Training Received Feedback yes 4 (11%)
no 14 (40%)
No feedback yes 4 (11%)
no 13 (37%)
Interviewing children  Feedback yes 2 (6%)
no 16 (46%)
No feedback yes 0
no 17 (49%)

Note. In parenthesis the percentage out of the total number of participants for each group rounded at the nearest whole number



Table 3 Descriptive statistics for all dependent variables over time divided by Feedback VS No Feedback and Professionals VS Students

Interview  Total Number  Total Number Not  Total number of Percentage Relevant Details Wrong details

Number Recommended Recommended Questions Recommended

Questions Questions Questions

M SD M SD M SD M SD M SD M SD
Feedback 1427 1149 2194 10.65 36.21 1456 0.38 0.18 2.55 1.94 5.03 3.57
14.09 8.77 20.09 1173 3418 15.02 0.40 0.19 3.15 2.18 5.29 3.68
18.15 9.87 19.50 9.54 37.65 13.37 0.46 0.19 3.74 2.51 5.24 3.70
2059 1057 16.06 1273 36.65 16.22 0.58 0.18 4.85 2.69 412 4.70
20.83 1280 17.88 1043 3871 16.30 0.53 0.21 4.54 3.15 5.46 3.88
2578 13.07 15.04 8.34 40.83 1554 0.61 0.20 5.87 3.06 4.39 3.41
28.74 1096  12.52 9.03 41,26  14.05 0.70 0.19 6.17 2.57 3.78 3.67
27.39 10.76  11.22 6.31 38.60 9.63 0.70 0.16 6.26 2.75 2.87 1.71
No feedback 9.53 6.83 2269 1530 3222 19.36 0.34 0.23 1.91 1.44 5.44 5.48

8.13 5.80 26.75 1527 3487 17.70 0.25 0.16 1.88 2.11 7.53 5.74
8.25 5.89 2516 13.36 3341 16.56 0.26 0.15 1.78 1.36 6.69 4.59
10.06 6.85 28.03 1357 38.09 16.09 0.27 0.21 2.06 1.88 7.75 4.93
13.58 8.44 2454 1227 38.12 15.85 0.35 0.17 2.92 2.64 7.79 3.89
19.67 11.20 2046 1467 40.12 1588 0.50 0.22 4.13 2.36 5.75 4.76
24.52 8.31 14.43 8.89 38.96  11.52 0.64 0.17 5.39 2.33 4.70 291
2530 1178 12.78 7.94 38.09 11.70 0.65 0.19 5.74 2.05 3.52 3.38

Professionals 1181 676 2484 1243 3664 1482 034 017 277 177 516  4.40

12.68 9.40 2539 1470 38.06 16.79 0.34 0.20 2.90 2.44 6.58 4.92
13.61 9.76 23.71 1403 3732 1564 0.38 0.22 2.55 2.34 5.74 4.28
15.71 10.83 2442 16.08 40.13  16.82 0.43 0.26 3.52 2.49 6.35 5.56
1720 1019 2412 1293 4132 17.23 0.43 0.19 3.44 2.48 7.84 4.58
1996 1055 1935 13.72 3930  15.63 0.51 0.19 4.74 2.85 5.39 4.87
2495 1121 1323 9.47 38.18  13.04 0.66 0.20 5.45 2.40 3.73 3.16
25.77 9.85 13.27 7.92 39.04 9.68 0.66 0.18 5.36 2.44 3.73 3.27

Students 1206 11.89 2000 13.34 3206 1885  0.38 0.24 1.74  1.56 5.29 4.79

9.89 6.39 2149 13.02 3137 1531 0.32 0.18 2.20 1.98 6.20 4.92
13.11 9.47 20.94 9.44 34.06  14.53 0.35 0.19 3.00 2.18 6.11 4.16
15.29 10.07 19.60 1246 3488 15.15 0.42 0.23 3.49 2.92 5.46 4.73
17.22 1269 18.04 9.65 3526  14.03 0.45 0.23 4.04 3.48 5.30 2.85
2525 1368 16.33 1057 4158 1572 0.60 0.23 521 2.87 4.79 3.44
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7 2817 836 1371 857 4187 1251 068 016 608 252 471 343

8 26.88 1251 1083 628 3771 1155 069 017 658 228 271 192

Interview  Total Number  Total Number Not  Total number of Percentage Relevant Details Wrong details

Number Recommended Recommended Questions Recommended
Questions Questions Questions

Feedback™ Professionals 1 1391 771 2055 1037 3356 1348 038 017 327 205 445 537
2 1545 1236 2200 1568 37.19 1848 041 023 345 262 555  3.62

3 1891 1194 2000 1342 3706 1434 048 021 373 272 455  3.78

4 2164 1428 1809 17.02 3825 1983 055 024 527 269 58  6.70

5 2091 1322 1864 1063 3683 1935 054 020 382 312 618 473

6 2036 1075 1355 7.46 3391 1255 057 019 527 338 373 283

7 2464 1342 1064 851 3527 1334 069 023 545 301 245 284

8 2655 948 1082 586 3736 992 071 016 536 284 255 113

No Feedback * Professionals 4 1209 706 2973 1428 3993 1593 029 016 245 137 555  4.99
2 1027 690 3209 1420 39.00 1538 026 014 200 190 873  6.39

3 964 667 2955 1431 3760 1743 027 017 109 070 736 541

4 1173 650 3082 938 4213 1329 031 024 245 186 809 483

5 1527 438 3145 1113 4546 1456 033 010 345 202 1009 345

6 1945 1135 2364 1654 4425 1702 045 018 400 224 655  6.04

7 2527 914 1582 1006 4109 1267 063 018 545 175 500  3.07

8 2500 10.60 1573 917 4073 960 061 020 536 211 491 425

Feedback * Students 1 1308 750 2317 1173 3871 1550 038 020 183 164 525 101
2 1375 692 1817 754 3150 1098 040 016 292 231 48 313

3 1917 736 2125 661 3817 1285 045 018 433 246 642 421

4 2267 940 1458 616 3522 1262 060 010 508 297 358 358

5 2200 1273 1858 988 4058 1319 052 022 542 315 525 280

6 30.75 1342 1642 917 4717 1576 065 020 642 278 500  3.88

7 3250 665 1425 952 4675 1283 072 016 68 199 500 402

8 2817 1219 1158 693 3975 965 069 017  7.08 250 317 212

No Feedback * Students 1 936 870 1773 1385 2541 1997 037 028 173 168 618  6.42
2 745 550 2545 1352 3124 1924 025 018 164 129 764 539

3 755 633 2373 1144 2071 1531 025 014 227 174 791 457

4 855 566 2636 1351 3453 1784 024 018 209 197 691 425

5 1200 1090 1745 982 2945 1306 037 023 255 333 536  3.04

6 2009 1257 1600 1280 3600 1416 055 026 409 262 455 324

7 2464 765 1355 816 3700 1052 065 017 582 240 464 291



8 25.64 13.88  10.00 6.03 35.67  13.30 0.69 0.17 6.09 2.12 2.27 1.74

Note. Highlighted by a shade of grey the interviews conducted with feedback by the original control group. Between interview 4 and 5 happened the 4-months-break.



Table 4 Pairwise comparison with Bonferroni Correction for significant interactions Feedback*Number of Interviews during the first five interviews

Interview Number Total Number of Recommended Questions Total Number of Not Recommended Questions Percentage of Recommended Questions
Feedback No Feedback Feedback No Feedback Feedback No Feedback
M SE M SE M2 M SE M SE N M SE M SE 1
1 13.00,. 1.58 10.41, 1.58 .03 22.21, 2.51 23.98, 252 .01 0.37. 0.04 0.32,, 0.04 .02
2 14.21,, 1.68 8.42, 1.69 12 19.54, 2.61 28.30,, 262 11 041, 0.03 0.23, 0.03 .23
3 18.504, 1.69 8.46 ., 1.70 .28 20.08,, 2.41 27.36,, 242 .09 0.48;. 0.03 0.23,. 0.03 .40
4 2146, 2.01 10.16,, 2.01 .26 15.79, 2.45 29.26,, 246 .25 0.58,, 0.03 0.24,, 0.03 .54
5 20.83, 2.24 13.46,, 2.25 A1 17.87, 2.16 24.00, 217 .08 053;.s 004 0.35,, 0.04 .19
Interview Number Total Number of Relevant Details Total Number of Wrong Details!
Feedback No Feedback Feedback No Feedback
M SE M SE 2 M SE M SE M
1 2425, 0.35 2.13;, 0.35 .01 5.04 0.98 5.98 0.98 #
2 3124 e 0.46 2.09,, 0.47 .05 5.00 0.97 7.86 0.97 #
3 4.004 0.41 1.71,, 0.41 .26 5.33 0.90 7.65 0.90 #
4 5.04, 4 0.51 2.31,, 0.51 .25 4.46 0.99 7.42 0.99 #
5 4544 0.59 2.89, 0.59 .08 5.46 0.74 7.60 0.74 #

Note. N=48. Feedback n= 24, No feedback n=24, Professional n=25, Students n=23. Estimated marginal means are reported. For raw means refer to table 3. Means sharing different subscripts differ

significantly at .05 as indicated by Bonferroni Correction. Roman letters are used for column comparisons (within) while Greek letters are used for row comparisons (between). T),* represents the effect size of
the between contrasts. 95%. Confidence Intervals are visually reported in the Figures. ‘For wrong details only Estimated Marginal means have been computed because the interaction effect was not significant.



Table 5 Pairwise Comparisons with Bonferroni Correction for the significant effect of Interview number in the feedback group.

Interview Total Number Total Number Not Percentage Relevant Details Wrong details

Number Recommended Recommended Recommended
Questions Questions Questions

M SD M SD M SD M SD M SD

1 13.48, 7.44 21.91, 10.93 0.39, 0.17 252, 1.95 4.87 3.88

2 14.57 & 9.70 20.00 ap 12.00 0.41 0.20 317 242 5.17 3.31

3 19.04 ¢ 9.58 20.65 ap 10.20 0.48 ¢ 0.19 4.04 4 2.55 5.52 4.03

4 22.17 ¢4 11.71 16.26 apc 12.40 0.58 ce 0.19 517 2.77 4.65 5.30

5 21.48 apce 12.68 18.61 4 10.01 0.51 abed 0.20 4.65 n¢ 3.17 5.70 3.78

6 25.78 ¢t 13.07 15.04 ¢ 8.34 0.61 cee 0.20 5.87 3.06 4.39 341

7 28.74 get 10.96 12.52 g 9.03 0.70. 0.19 6.17 ¢ 2.57 3.78 3.67

8 27.39 ¢t 10.76 11.22 6.31 0.70¢ 0.16 6.26 ¢ 2.75 2.87 1.71

Note. N=23, Professionals n=11, students n=12. Means sharing different subscripts differ significantly at .05 as indicated by Bonferroni Correction. Roman letters are used for column comparisons (within).

For wrong details only descriptive statistics are reported are effects were not significant.



Experience and long-term training effects in simulated interviews

Table 6
Bayesian Paired sample t-test with Bayes factors for all dependent variables comparing the first interview after the break with the last interview before the break the
Feedback group
Posterior Distribution
Variable N Maiff SD BFo; t df p  [90 Credible L] [90 Credible U]
Feedback % Recommended 24 -0.05 0.18 2.53 -1.41 23 172 -0.12 0.01
Recommended 24 -0.63 9.6 6.07 -0.32 23 752 -4.15 2.90
Not Recommended 24 2.08 120 451 085 23 403 -2.32 6.48
Neutral details 24 -0.08 28 631 -0.15 23 .885 -1.11 0.94
Wrong details 24 1.00 4.4  3.54 112 23 275 -0.61 2.61

% Recommended = Proportion Recommended Question. BFo; shows evidence in favour of the null hypothesis that the two means
will not be different in the population. For example, concerning recommended questions, with a BFe1= 6.07, this result suggests that
the data are 6 times more likely in favour of the null hypothesis. T test presented is a frequentist t-test.



