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Abstract 

This thesis examines how cognitive and emotional individual differences predispose 

biased mindsets and suggestiveness in formal and informal questioning of children about child 

sexual abuse (CSA) suspicions. Across five empirical studies, presented in three articles, the 

Cognitions and Emotions about Child Sexual Abuse (CECSA) scales were developed, validated, 

and tested for their relationship to biased judgments and suggestive questioning, and for their 

responsiveness to training. Article 1 outlines the development and initial validation of three 

CECSA scales – Naive Confidence (NC), Emotional Reactivity (ER), and Justice System 

Distrust (JSD) – in a sample of 801 human sciences students. The scales demonstrated good 

model fit, acceptable to good reliability and, importantly, predicted participants’ bias toward the 

abuse hypothesis when judging vague CSA suspicions. Article 2 presents three mock case 

studies for predicting bias and suggestive questioning using varying formats for question posing: 

a single-choice format, a free-writing format, and a natural language format in a virtual reality 

(VR) simulation. Results for a total of 674 students from diverse disciplines (human sciences, 

teaching, police studies) showed that NC and ER, but not JSD, robustly predicted biased 

mindsets and a suggestive questioning style across the three studies and a meta-analytic 

integration. Article 3 evaluates a training program aimed at improving questioning techniques 

and related constructs. A secondary analysis of the data showed that a two-day seminar-style 

training significantly reduced NC and ER scores, while the results for JSD were inconclusive. 

These findings establish the CECSA scales NC and ER as reliable predictors of bias and a 

suggestive questioning style and show that both are modifiable through training. The scales are 

of diagnostic and evaluative value for training development or personnel selection, and can be 

used and extended to further investigate differential aspects of child sexual abuse investigations. 
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Questioning children about their autobiographical experiences is a fundamental element 

of child sexual abuse investigations. Many children face multiple rounds of questioning, 

beginning with informal conversations in childcare, health, or education settings, followed by 

child protection services, and potential formal interviews with law enforcement personal or 

forensic psychologists. Given that child sexual abuse (CSA) often leaves no physical traces or 

other corroborative evidence, these interactions, whether formal or informal, are often central in 

determining whether a child has experienced abuse (Cirlugea & O’Donohue, 2016; Talwar et al., 

2024). However, they are also prone to errors with potentially far-reaching consequences 

(Lilienfeld, 2016) and are widely recognized as a complex task that requires specialized 

conversational skills (J. Johnson et al., 2016; Korkman et al., 2024). Professionals need to 

navigate a balance between providing sufficient emotional and cognitive support to encourage 

truthful disclosures from a child, while maintaining an open and neutral stance to avoid 

conveying their own assumptions about the events in question, as those might distort the child’s 

account. Unfortunately, many professionals from a variety of sectors feel severely unprepared for 

this task and do not receive specialized training (Baginsky, 2003; Goldman, 2007; Greytak, 

2009; Lemaigre et al., 2017).  

Decades of legal psychology research on the influence of different question types on 

children’s accounts have resulted in consensual recommendations on how to interview children 

in forensic settings (Korkman et al., 2024): In order to obtain truthful disclosures and 

comprehensive and accurate reports, interviewers must establish rapport with the child, provide 

socio-emotionally support throughout the entire interaction, and focus on open-ended questions 

such as invitations to tell what happened. Interviewers further need to acknowledge their own 

biases, work against them by actively maintaining an open mindset, and avoid any type of 
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suggestive questioning or behaviors. Various initiatives have developed empirically-based half-

structured protocols (e.g., the NICHD protocol; La Rooy et al., 2015) to guide and standardize 

forensic child interviewing. In contrast, informal conversations with children in education, 

health, or child protection settings have received less scholarly attention, and often lack official 

guidelines or protocols (Talwar et al., 2024). From a legal psychology perspective, best-practice 

recommendations for forensic interviews – providing rapport and socio-emotional support, 

maintaining an open mindset, and using open, non-suggestive questions – should equally apply 

to informal conversations with children, albeit with less emphasis on obtaining detailed 

information. However, research has shown that in practice, both conversations and interviews are 

often not conducted in line with these evidence-based recommendations. Professionals seem to 

have particular difficulty maintaining an open mindset and avoiding suggestive questions 

(Andrews & Lamb, 2021; Brubacher et al., 2016; Fessinger & McAuliff, 2020; M. Johnson et al., 

2015; Korkman et al., 2014; Marchant et al., 2020).  

Bias and Suggestion 

Planned communication with children about possible abuse experiences is usually based 

on an adult’s a priori hypothesis about what may have happened to the child. While in forensic 

interviews, these hypotheses are based on prior investigations, in more informal settings, they 

often arise based on potentially concerning, but nonspecific behaviors of a child (e.g., 

moodiness, social isolation, aggression, wetting, touching genitals, or using sexual language; 

Volbert & Kuhle, 2019). Because such behaviors can result from a variety of experiences or 

developmental issues and are empirically not or only weakly associated with sexual abuse 

(Kendall-Tucket et al., 1993; Lewis et al., 2016), they are not valid diagnostic indicators of CSA. 

Given the widespread prevalence of such behaviors and the comparatively low population base 
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rate of CSA (Stoltenborgh et al., 2015), there are many more non-abused than abused children 

who exhibit these behaviors (Talwar et al., 2024). As a result, false a priori hypotheses are an 

inevitable part of CSA investigations. When working on or confronted with such cases, the 

possibility of being mistaken must be actively considered, as well as alternative explanations for 

the origin of observed behavior (Korkman et al., 2024).  

One of the biggest pitfalls in interviewing and talking to children is to become 

cognitively or emotionally attached to an a priori assumption, and then question children with the 

aim to confirm this hypothesis. This process has often been observed in laboratory and field 

studies and has been termed ‘interviewer bias’ (Brown & Lamb, 2015; Ceci et al., 2016; Ceci & 

Bruck, 1995; Duke et al., 2016; Korkman et al., 2024; Powell et al., 2012; Rohrabaugh et al., 

2016). It corresponds to the general human tendency to gather confirmatory evidence for one’s 

beliefs through belief-consistent information processing, instead of considering alternative 

explanations or falsifying beliefs, which is known as ‘confirmation bias’ (Neal et al., 2022; 

Nickerson, 1998; Oeberst & Imhoff, 2023).1 Although the issue of interviewer bias has been 

well-known in the legal psychology literature since at least the 1990’s (Bruck & Ceci, 1997; Ceci 

& Bruck, 1995), and is based on the older literature on experimenter expectancy effects 

(Rosenthal, 1976), it has scientifically been somewhat neglected in recent decades. More effort 

has been devoted to studying the behavioral manifestation of interviewer bias, that is, suggestive 

questions and other suggestive behaviors (Ceci & Bruck, 2006; O’Donohue & Cirlugea, 2021; 

Zhang et al., 2022).  

 
 

1 Because interviewer bias is prevalent not only in forensic interviews, but also in informal 
conversations with children that aim to clarify abuse suspicions (Brubacher et al., 2016; Marchant et al., 
2020; O’Donohue & Cirlugea, 2021), broader terms such as a ‘biased mindset’ or simply ‘bias’ are used 
in this dissertation to refer to confirmatory processes when questioning children. 
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Suggestive questioning refers to utterances in which adults – intentionally or not – 

communicate their own assumptions about a child’s potential experience to the child (Ceci et al., 

2016). This includes providing the child with information about one’s own beliefs (e.g., by 

weaving belief-consistent information into a question) or implying that certain (belief-consistent) 

responses from the child will be more valued than others. Efforts have been made to define 

suggestive questions in linguistic terms for research and training purposes. Typical suggestive 

utterances are closed-ended questions with new information that ask for monosyllabic responses 

(e.g., “Did he hurt you?”; “Did your uncle do this or was it your ant?”). Emphasizing the 

expected response (e.g., “Your ant did this, didn’t she?”; “I’m sure that you didn’t like that”) can 

further increase suggestive pressure. Often, suggestion occurs in more subtle ways, such as social 

or peer pressure (e.g., “Sarah already told me that something bad happened, don’t you want to 

tell me too?”), selective reinforcement of belief-consistent responses (e.g., “It’s very brave of 

you to tell me about these bad things”; “Now that’s is a bit much, don’t you think?”), emotional 

appraisal (“That’s terrible”), or invitations to speculate or imagine (e.g., “What do you think 

would have happened if you had stayed longer?”; “How would you feel if he did that to you?”). 

Such utterances do not openly invite the children to report from their own memories, but instead 

have the potential to influence children’s subsequent statements and reports through socio-

emotional (e.g., peer pressure, social desirability) or cognitive (e.g., memory alteration or 

retrieval interference) mechanisms (Ceci et al., 2016; Ceci & Bruck, 1993). 

Research has shown that children's responses to suggestive questions are not only less 

detailed and less accurate than to open questions, they also often falsely confirm the 

interviewer’s false beliefs (Brown & Lamb, 2015; Ceci et al., 2016; Ceci & Friedman, 2000). 

The long-term consequences of suggestive interviewing can be detrimental. In particular, 
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repeated or intense exposure to suggestion can foster false beliefs about autobiographical 

experiences, distort memory or even lead to the development of pseudo-memories: Vivid 

recollections of events that are subjectively believed in but not actually based on real experiences 

(Howe & Knott, 2015; Scoboria et al., 2017). Extensive empirical research and many real-life 

cases have shown that false memories can develop even for strongly adverse, and personally and 

emotionally relevant events, such as having experienced sexual abuse (Brewin & Andrews, 

2017; Oeberst et al., 2021; Patihis & Pendergrast, 2019). This poses a serious threat to children’s 

well-being. For example, false memories about CSA can lead to similar psychopathological 

symptoms as actual CSA experiences (Baldwin et al., 2024a; Porter et al., 2007).  

Suggestive processes can emerge in all types of allegations, but they are a particular issue 

in alleged cases of CSA, where the absence of physical or corroborative evidence often leaves 

the child’s testimony as the primary, and sometimes only, piece of evidence (Cirlugea & 

O’Donohue, 2016; Talwar et al., 2024). Indeed, field research has repeatedly shown that 

suggestive questioning frequently occurs in CSA investigations in both early informal 

conversations (Brubacher et al., 2016; Korkman et al., 2014; Marchant et al., 2020) and formal 

forensic interviews (Andrews & Lamb, 2021; Cirlugea & O’Donohue, 2016; Fessinger & 

McAuliff, 2020; M. Johnson et al., 2015; Lamb et al., 2007). Because reports from false 

memories are often indistinguishable from true reports (Korkman et al., 2024; Wachendörfer & 

Oeberst, 2023), suggestive processes pose a serious burden to the effective juridical prosecution 

of CSA allegations. 

With the development of structured interview protocols and extensive training programs,  

researchers have found a way to considerably reduce suggestive and otherwise undesired 

questioning (Akca et al., 2021; La Rooy et al., 2015; Lamb et al., 2011; Zajac & Brown, 2018). 
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However, these approaches are not universally applied and not accessible to all professionals, 

particularly not to those outside of forensic settings. Unfortunately, many shorter and simpler 

training endeavors have proven unsuccessful, and research suggests that behavioral training 

needs to be repeated regularly to maintain it’s positive effect on questioning styles (Brubacher et 

al., 2022; Powell, 2008; Powell et al., 2022). On the other hand, research also shows variability 

in the degree of suggestiveness between interviewers, indicating that interviewers’ individual 

differences can contribute to the degree of suggestive pressure placed on children (Brubacher et 

al., 2014; Finnilä-Tuohimaa et al., 2008; M. Johnson et al., 2015; Kask et al., 2022; Pompedda et 

al., 2022). This highlights the need to develop a deeper understanding of the factors underlying 

biased and suggestive questioning – such as individual differences – and to find ways to mitigate 

it at levels other than time-consuming and costly behavioral training.  

Differential Bias and Suggestiveness  

Despite consensus on the highly individual nature of child interviewing (Korkman et al., 

2024; Lilienfeld, 2016; Talwar et al., 2024), and the relevance of the dyadic adult-child 

relationship for successful interviewing (Lavoie et al., 2021; Saywitz et al., 2015), individual 

differences in interviewing performance, particularly bias and suggestiveness, have scarcely been 

studied. Equally little is known about how informal conversations with children are influenced 

by individual differences in adults, although the lack of guidelines likely corresponds to even 

greater individualization. Instead, bias and suggestive questioning are usually discussed as an 

innate aspect of human nature, that is aggravated by situational factors and can be defeated by 

behavioral training. Exemplary situational factors that have been shown to bias forensic 

decision-making and interviewing are the position of the commissioning party (e.g., prosecution 

or defense, “adversarial allegiance”) or information about the case or the child that are irrelevant 
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to the diagnostic question (e.g., race or gender; Huang & Bull, 2021; Neal et al., 2022; 

O’Donohue & Cirlugea, 2021). Research on how to defeat bias and suggestion in CSA 

investigations typically advises behavioral training of some form. This can be learning how to 

actively consider alternative hypotheses (Gumpert & Lindblad, 2000; Korkman et al., 2024; 

Oberlader et al., 2024; O’Donohue et al., 2013; Otgaar et al., 2017; Zapf & Dror, 2017), but most 

often involves direct training of non-suggestive questioning, e.g., by learning to formulate open 

questions and practice to suppress suggestive questions in simulated child interviews (Akca et 

al., 2021; Powell et al., 2022).  

Notably, while a differential perspective is largely absent in applied research on 

interviewer bias and suggestion, the broader scientific discussion on mechanisms of human 

biases in general and in the forensic domain is increasingly taking individual differences into 

account. For example, Neal et al. (2022), who conducted a systematic review on cognitive biases 

in the forensic sector, named the identification of individual differences that “function as risk and 

protective factors against bias” as one of the most important future research endeavors to 

advance our understanding of cognitive biases. Oeberst & Imhoff (2023), who proposed a 

general framework for cognitive biases across various subtypes, more specifically conceptualize 

individual beliefs, developed from autobiographical experiences, as the starting point of any 

biased information processing. Zapf and Dror (2017) introduced a hierarchical taxonomy on 

sources of bias in the forensic domain, which reaches from “basic human nature and the 

cognitive architecture of the brain” at the bottom level, across influences from “environment, 

culture, and experiences”, up to more situational “case-specific influences”. In the middle range 

of their taxonomy, the authors identified individual level sources of bias, such as motivations, 

preferences, attitudes, and thinking styles. They argue that identifying individual characteristics 
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that influence forensic decision-making will be a crucial first step to study ways to mitigate 

differential bias, such as the development of individual profiles for personnel selection or skill 

development. To sum, different models and taxonomies name individual differences as an 

important potential source of bias, but little effort has been made to identify the specific 

characteristics that can bias forensic decisions and behaviors. 

Returning to child interviewing research, despite its general focus on situational sources 

of bias, some researchers have recently discussed the influence of individual differences on 

interviewing performance. For example, Akca et al. (2021), who conducted a systematic review 

on interview trainings, discussed police officers’ personality traits as a source of variations in 

interview success and differential training effects. In a recent work by an international 

consortium on “urgent issues and prospects on investigative interviews with children and 

adolescents“, Talwar et al. (2024) highlight the need to study individual-level predictors of false 

CSA allegations (e.g., beliefs about diagnosing CSA from behavior). In a similar effort, a 

European consortium (Korkman et al., 2024) who presented a “white paper on forensic child 

interviewing”, identified interviewer bias, influenced by professionals’ cognitive styles, attitudes, 

or beliefs, as one of the main risk factors for child-interviewing.  

Nonetheless, empirical research on differential aspects of bias and suggestiveness is 

limited: Studying Big Five personality traits, Acka & Eastwood (2021) found higher extraversion 

and lower agreeableness to relate to more inappropriate (i.e., leading, long or complex) questions 

in 130 mock interviews with adult witnesses. The authors argued that these traits tempt 

interviewers to be more talkative themselves instead of listening to the perspectives of the 

children. However, Melinder et al. (2020) found no convincing pattern connecting Big Five 

personality traits to self-reported interviewing style among 46 police officers.  
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Cognitive Sources  

Some studies assessed whether cognitive patterns, such as attitudes, beliefs, or 

information processing styles, relate to bias or suggestiveness: Everson and Sandoval (2011) 

found that child-protection professionals’ (N > 1000) general propensity to prioritize sensitivity 

(i.e., avoid false denials) or specificity (i.e., avoid false allegations), as well as their general 

skepticism toward children’s abuse reports biased their judgements when evaluating children’s 

credibility in mock CSA cases (also see Fessinger & McAuliff, 2020 for similar findings). 

Finnilä-Tuohimaa et al. (2008) developed four scales to measure more specific attitudes and 

beliefs when dealing with CSA allegations: Unconditionally trusting children’s abuse reports 

(Pro-Child Scale), intuitively evaluating CSA allegations (Intuition Scale), believing children are 

unable to disclose abuse by themselves (Disclosure Scale), and pessimistic views about the 

willingness and ability of the justice system to prosecute CSA (Anti Criminal Justice System 

Scale). All four scales related to biased mindsets toward the abuse hypothesis when students and 

mental health professionals evaluated cases with unspecific and vague CSA allegations (Finnilä-

Tuohimaa et al., 2008). For the first two scales, this was true even if the case information 

included strong suggestive questioning of the children (Finnilä-Tuohimaa et al., 2009).  

Emotional Sources  

Next to cognitive patterns, emotional reactions are a well-known source of bias (Lerner et 

al., 2015), in particular confirmation bias (Jonas et al., 2006). This is grounded in valence-based 

theories (e.g., Feeling-as-information theory; Schwarz, 2012), according to which the valence 

(positive vs. negative) of an emotional reaction directly informs judgement and choice. Valence 

also activates emotionally congruent memories, which are used as further informational 

indicators (Schwarz, 2012). Because CSA is an emotionally charged crime not only for lay 
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people but also for many professionals (Magnusson et al., 2021; McCartan et al., 2015; Olaguez 

et al., 2023; Segal et al., 2022; Segal, Kaniušonytė, et al., 2023), individual levels of emotionality 

regarding CSA may influence professionals’ propensity for bias and suggestiveness when 

interacting with the children involved. Studying the role of emotions in child interviewing, Segal 

et al. (2023) reported that interviewers’ facially observed emotions of anger in simulated child 

interviews went along with posing more closed (versus open) questions. Further support that 

negative emotions can induce bias comes from research on suspect interviews or verdicts, where 

negative emotions such as anger and disgust were linked to more confrontational interviewing 

styles (Magnusson et al., 2021), and a greater inclination toward guilty verdicts and harsher 

punishments (Olaguez et al., 2023; Salerno, 2021).  

Overall, research on differential bias and suggestiveness is scarce, but some studies 

indicate that cognitive patterns, such as specific attitudes, beliefs, or information processing 

styles, as well as emotional reactions, may predispose biased mindsets and suggestive 

questioning in conversations and interviews with children about CSA. Increasing knowledge 

about these predispositions may help to select adequate personal for questioning children and 

identify their individual training needs. If the individual differences that predispose bias and 

suggestion are receptive to intervention, interview training curricula might be enriched by 

modules that target these characteristics directly and thus increase their impact on interviewer 

performance.  

Research Objectives  

The overarching objective of this thesis is to investigate individual differences in 

cognitive patterns and emotional reactivity as sources of biased mindsets and suggestive 

questioning in child sexual abuse investigations. The focus is not only on forensic interviews of 
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children but also on informal conversations with children that aim to clarify suspicions of CSA 

in child-protection, health or educational settings. The thesis consists of five empirical studies 

that are summarized in in three articles (i.e., published articles or manuscripts submitted for 

publication). The first article reports the development of a self-report instrument on Cognitions 

and Emotions about Child Sexual Abuse (CECSA), including its validation as a tool to 

predicting biased evaluations in CSA allegations. The second article investigates how the 

CECSA scales predict suggestive questioning across a series of three studies and a meta-

analytical integration. The third article describes a randomized controlled trial to evaluate a 

conversational training program for school settings, in which the CECSA scales were used as 

one of the instruments to measure training success. For the scope of this thesis, the focus is on 

how participants’ CECSA scores can be influenced by the seminar intervention of the training 

program, which teaches evidence-based handling of CSA suspicions. Because Article 3 only 

reported results for one of the CECSA scales, results for the remaining CECSA scales are 

reported in a secondary analysis in this thesis.  

Together, the studies of this thesis contribute to understanding differential components of 

bias and suggestiveness – a strongly understudied subject in the field of child interview research. 

They also offer practical insights for improving CSA interviews and conversations trough 

informing personnel selection, efficient allocation of resources, and the improvement of training 

curricula. 
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Article 1: 

 

Cognitions and Emotions about Child Sexual Abuse (CECSA): 

Development of a Self-Report Measure to Predict Interviewer Bias 

 

Status: Published in Psychology, Crime, and Law (01.01.2025) 

 

Elsa Gewehr1,2, Renate Volbert1, Marie Merschhemke4, Pekka Santtila3, and Simone 

Pülschen4 

1 Psychologische Hochschule Berlin, 2 Universität Kassel, 3 New York University 

Shanghai, 4 Europa Universität Flensburg 

 

 

This is an original manuscript of an article published by Taylor & Francis in  

PSYCHOLOGY, CRIME & LAW  

on 01.01.2025, available online: https://doi.org/10.1080/1068316X.2024.2443448 

 

 

Gewehr, E., Volbert, R., Merschhemke, M., Santtila, P., & Pülschen, S. (2025). 

Cognitions and emotions about child sexual abuse (CECSA): development of a self-report 

measure to predict bias in child sexual abuse investigations. Psychology, Crime & Law, 1–21. 
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Abstract 

A biased mindset can foster confirmatory reasoning and suggestive questioning when 

adults talk to children about abuse suspicions in child-protection, healthcare, educational or 

investigative settings. We developed a self-report instrument on Cognitions and Emotions about 

Child Sexual Abuse (CECSA) that may predict individual propensity for a bias toward the abuse 

hypothesis. Three subscales, 23 items in total, were created in a sample of 801 students of human 

sciences via exploratory factor analysis and Ant Colony Optimization. The “Naïve Confidence” 

subscale reflects overestimating one's ability to recognize abused children and overestimating the 

accuracy of children’s abuse reports, the "Emotional Reactivity" subscale measures the intensity 

of one's emotional reactions towards the topic of child sexual abuse (CSA), and the "Justice 

System Distrust" subscale covers distrusting the justice system’s ability to prosecute CSA. The 

CECSA showed adequate model fit and good internal consistencies. Correlations with other self-

report measures demonstrated convergent validity. All subscales predicted biased evaluations 

towards the abuse hypothesis in scenarios of children displaying unspecific behavioral problems. 

Prospectively, the CECSA may be used to evaluate training programs or to assess training needs 

of professionals who talk to children about CSA suspicions.  

Keywords: Child Sexual Abuse, Interviewer Bias, Cognitive Styles, Attitudes, Emotions  
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Cognitions and Emotions about Child Sexual Abuse (CECSA):  

Development of a Self-Report Measure to Predict Bias in Child Sexual Abuse 

Investigations 

Confirmation bias is a well-known psychological phenomenon, describing the human tendency 

to generate a single hypothesis to explain a new observation and then pursue its confirmation 

even in the light of disconfirming evidence. It seems to be driven by the difficulty to take 

different optional causes into account simultaneously. Instead, people often develop one single 

hypothesis based on prior beliefs or experiences and strive to consolidate it by searching or 

prioritizing confirmatory evidence. Contradictory information is often ignored, and ambiguous or 

non-diagnostic information often interpreted in line with the initial hypothesis (for overviews, 

see Neal et al., 2022; Nickerson, 1998; Oeberst & Imhoff, 2023). As a task- and domain-specific 

subtype, interviewer bias has gained attention in the field of legal psychology (Brown & Lamb, 

2015; Ceci & Bruck, 1995, 2006; Duke et al., 2016; Huang & Bull, 2021; Korkman et al., 2024; 

Powell et al., 2012; Rohrabaugh et al., 2016). It describes the often-observed tendency of 

interviewers to strive for a confirmation of their a priori hypothesis about a criminal case by 

pursuing a confirmatory statement from the interviewee. Interviewer bias has been found to lead 

to suggestive questioning, that is, the integration of the interviewer’s presumptions into their 

questions (Ceci & Bruck, 2006; O’Donohue & Cirlugea, 2021; Zhang et al., 2022). It also 

promotes sensemaking, which describes the interpretation of senseless or ambiguous responses 

in line with one’s a priori hypothesis (Dana et al., 2013).  

Both processes – suggestive questioning and sensemaking – are especially prominent in 

interviews with children, compared to adult interviews (Bruck & Ceci, 1997; Quas et al., 2007). 

That is because, for one thing, children more often than adults give answers that are ambiguous, 
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do not quite fit the question, or seem senseless from an adult perspective and thus pave the way 

for sensemaking (Korkman et al., 2008; Perez et al., 2022). Second, while children are generally 

capable of making comprehensive and accurate autobiographical statements, the younger they 

are, the more prompts and memory cues they need to do so (Fivush, 2011). This can lead to 

suggestive questioning on the adults’ behalf. The often-observed adults’ habit to ask children for 

confirmations (“You like strawberry ice cream, right?”) instead of information or opinions (“Tell 

me about your favorite ice creams!”) can further increase this suggestive tendency.  

Suggestive questioning, in turn, systematically results in children’s answers being less 

detailed and less accurate (Ceci et al., 2016; Ceci & Friedman, 2000). Repeated or intensive 

suggestive questioning can taint children’s memories or even foster the development of entirely 

false memories: Mental representations of events that feel like and are believed to be 

autobiographical memories but are not based on actual experiences (Howe & Knott, 2015; 

Scoboria et al., 2017).  

The existence and detrimental consequences of a biased mindset, suggestive questioning 

and sensemaking have been recognized not only for formal forensic interviews (e.g., police or 

expert witness interviews; hereafter referred to as “interviews”), but also for informal 

conversations between adults and children that aim to clarify abuse suspicions in child-

protection, healthcare, or educational settings (hereafter referred to as “conversations”; 

Brubacher et al., 2016; Korkman, Juusola, et al., 2014; Marchant & Turner, 2017; O’Donohue & 

Cirlugea, 2021).  

To counter bias and suggestive questioning, forensic interview techniques and extensive 

interview protocols have been developed and evaluated (e.g., the NICHD protocol; La Rooy et 

al., 2015; Lamb et al., 2007). Corresponding programs train open and non-suggestive 
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questioning as a skill. While programs that focus on increasing knowledge only often fail to 

result in behavioral changes, more complex trainings that include multiple sessions of practice 

and detailed feedback have shown to improve interviewing performance (Akca et al., 2021; Kask 

et al., 2022; Powell, 2008). However, such trainings are cost- and time-intensive and most 

professionals do not have the opportunity for regular training and feedback. That is especially 

true if talking to children about forensically relevant issues is not a regular task, as is the case for 

most child-protection, healthcare, or educational personnel. Thus, hoping to get beyond 

behavioral trainings and develop measures to tackle biased questioning at its roots, some scholars 

have called for a stronger research focus on the bias itself to understand the mechanisms behind 

suggestive questioning and sensemaking in interviews and conversations with children (Ceci & 

Bruck, 2006; Huang & Bull, 2021; O’Donohue & Cirlugea, 2021). 

Understanding a Biased Mindset as a Differential Construct  

Biased questioning of children is usually discussed as a situational phenomenon: 

Wherever interviews or clarifying conversations are initiated based on an abuse hypothesis – 

which is the case for most CSA interviews and conversations – above-described confirmatory 

processes may come into play. Correspondingly, most research has focused on situational aspects 

that aggravate this bias, such as case-irrelevant information or the position of the commissioning 

party in forensic interviews (e.g., Huang & Bull, 2021; Neal et al., 2022; O’Donohue & Cirlugea, 

2021). Although interviews and conversations are highly individual in nature and studies report 

considerable between-person variance in interviewing performance (e.g., Finnilä-Tuohimaa et 

al., 2008; Pompedda et al., 2022) and case evaluations (Everson & Sandoval, 2011), differential 

aspects of bias and suggestiveness are rarely examined: Are some people more prone than others 

to fall for a bias toward the abuse hypothesis and into using suggestive questioning and 
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sensemaking? If so, what distinguishes these individuals from those who stay more open-

minded? Besides some efforts investigating the role of Big Five personality traits in interviewing 

performance (Akca & Eastwood, 2021; Melinder et al., 2020), scholars have mainly suggested 

cognitive and emotional factors as individual level sources of bias in CSA investigations. 

Cognitive Sources of Bias 

Some researchers have pointed out that practitioners handling suspicions of CSA often 

seem to be guided more by lay convictions, erroneous beliefs, or personal attitudes than by 

empirical research findings (Herman, 2005; Horner et al., 1993; McGuire & London, 2017; 

Melinder et al., 2004; Patihis et al., 2014; Pelisoli et al., 2015). Survey studies show that many 

teachers (Márquez-Flores et al., 2016), investigative interviewers (Davey & Hill, 1995), judges 

and jurors (Goodman-Delahunty et al., 2017; Korkman, Svanbäck, et al., 2014), child-protection 

workers (Erens et al., 2020), social workers, psychiatrists or psychotherapists (Finnilä-Tuohimaa 

et al., 2005, 2009; Patihis et al., 2014; Pelisoli et al., 2015; Schemmel et al., 2024) hold 

misconceptions about sexual abuse, children’s memories or disclosure patterns that contradict 

empirical evidence. Beyond surveying faulty knowledge, some efforts have been made to define 

and measure specific attitudes, thinking styles or information processing strategies (hereafter 

summarized as “cognitive styles”) that may enhance a propensity for bias when dealing with 

CSA suspicions. For example, Everson and Sandoval (2011) defined diagnostic foci that may 

differ between professional groups and influence decision making in CSA cases: The fear of 

undercalling abuse (emphasizing sensitivity), the fear of overcalling abuse (emphasizing 

specifity), and a general skepticism towards child abuse reports. All three constructs influenced  

the evaluations of mock CSA suspicion cases of diverse professionals (e.g., child-protection, law 

enforcement or mental health professionals). 
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A Finnish research group developed a preliminary self-report instrument on specific 

attitudes and beliefs that may facilitate bias when dealing with CSA suspicions (“Child Sexual 

Abuse Attitude and Belief Scales” [CSAABS]; Finnilä-Tuohimaa et al., 2008). Four subscales 

each describe a different cognitive stance: (1) The Pro-Child Scale reflects unconditionally 

trusting children’s abuse reports and dismissing the possibility of false or distorted allegations. 

(2) The Disclosure Scale measures the conviction that children rarely disclose abuse by 

themselves, and that disclosure must be facilitated at any cost, even through suggestive 

questioning. (3) The Intuition Scale describes an intuitive thinking style when evaluating CSA 

suspicions. (4) Finally, the Anti Criminal Justice System Scale summarizes pessimistic views 

about the justice system’s competence and willingness to prosecute sexual delinquency. Most 

surveyed students, mental health professionals, investigative interviewers and judges held biased 

attitudes and beliefs only to small or moderate extent, but a non-negligible minority showed 

quite extreme values on the CSAABS. This variance was largely not explainable by the level of 

professional experience, and, among healthcare professionals, former training experience was 

surprisingly associated with more biased attitudes and beliefs (Finnilä-Tuohimaa et al., 2008, 

2009; Korkman, Svanbäck, et al., 2014; Lahtinen et al., 2017).  

Finnilä-Tuohimaa et al. (2008) also investigated the effect of their attitudes and beliefs 

scales on biased decision-making in CSA evaluations: Students and mental health professionals 

who possessed stronger attitudes and beliefs were more prone to conclude that CSA had taken 

place based on children’s unspecific behavioral problems (e.g., wetting or moodiness) or 

sexualized behavior or interest in sexual topics (e.g., touching their own genitals or asking where 

babies come from), none of which are valid diagnostic indicators for sexual abuse (Kendall-

Tucket et al., 1993; Lewis et al., 2016). Participants with more strongly held attitudes and beliefs 
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were also more likely to doubt a court’s decision for acquittal that was based on a lack of 

evidence (i.e., the presumption of innocence) in such cases. Previous versions of two of the 

subscales (Pro Child and Anti Criminal Justice System; Finnilä-Tuohimaa et al., 2009) were also 

associated with lower sensitivity to suggestive questioning: Healthcare professionals with strong 

compared to moderate attitudes rated the probability of CSA higher and more strongly voted for 

conviction, even when they had read the highly suggestive child interviews conducted in those 

cases. Overall, these studies provide evidence for the assumption that cognitive constructs, such 

as specific attitudes, beliefs, thinking- or information processing styles can foster biased 

decision-making in CSA evaluations. The mechanisms of this process are not yet well 

understood. Possibly, these cognitive tendencies relate to underestimating the shortcomings of 

the evidence (Finnilä-Tuohimaa et al., 2009) or the base rates of false and distorted allegations, 

to ignoring alternative hypotheses, or to lowering subjective standards for burden of proof – all 

of which may foster confirmatory information processing and biased judgements and decision-

making. Especially intuitive decision-making has been associated with systematic cognitive 

biases (Gilovich et al., 2002; Neal et al., 2022), in particular for domains with uncertain 

outcomes and no possibility for valid feedback (Hogarth, 2010), which is true for most CSA 

cases. Perceiving the justice system as incompetent may additionally trigger a need for 

compensation at the level of individual cases, leading to a further biased stance in favor of the 

abuse hypothesis (Finnilä-Tuohimaa et al., 2009). 

Emotional Sources of Bias 

The first reaction to a stimulus is often an emotional one (Zajonc, 1980), influencing 

attention and decision-making before more deliberate cognitive processes come into play. As 

such, emotions are a well-known source of cognitive biases (Lerner et al., 2015), such as the 
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confirmation bias (Jonas et al., 2006). In experimental studies, negative emotions like anger and 

disgust have been associated with more confrontational suspect interviews (Magnusson et al., 

2021), and stronger preferences for guilty verdicts and harsh punishments (see Salerno, 2021, for 

a review). This may be due to a heightened desire to blame and punish a perpetrator and a 

lowered standard for burden of proof, which can induce confirmatory information processing 

(Salerno, 2021). Because child sexual abuse is an emotionally charged crime (e.g., Cheung & 

Boutte-Queen, 2000; Magnusson et al., 2021), emotions may influence confirmation- and 

interviewer bias especially strongly in this domain. However, to our knowledge, the influence of 

individual emotions on the level of bias in CSA investigations has not yet been empirically 

investigated.  

Study Aims 

We aimed to develop a self-report instrument measuring cognitive and emotional 

individual differences in handling CSA suspicions that predict vulnerability for a biased stance 

toward the abuse hypothesis. The target group is professionals who are not specifically trained in 

forensic interviewing or assessment, but who (regularly or irregularly) conduct informal initial 

interviews with children to clarify suspicions of sexual abuse in child protection, health care, 

education, or similar settings. Accordingly, we selected a sample of human sciences students 

who will become such professionals in the future. Regarding the measurement of cognitive 

sources of bias, a foundation has been built by the work surrounding the Child Sexual Abuse 

Attitudes and Beliefs Scale (CSAABS; Finnilä-Tuohimaa et al., 2008), which measures four 

cognitive constructs, each defined as a set of attitudes and beliefs towards CSA suspicions and 

investigations (Intuition, Pro Child, Disclosure, and Anti Criminal Justice System). However, 

several psychometric and conceptual issues leave the CSAABS in need for further development. 
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For example, the empirical base to distinguish attitude items (i.e., subjective opinions) from false 

belief items (i.e., convictions countering empirical evidence) has not been clearly reported and 

appears debatable for several items. Also, some items seem to represent information processing 

styles rather than attitudes or beliefs. Some item-factor allocations are questionable (low factor 

loadings and low content congruence), the translation procedure between English and Finnish 

has not been described, and the published article reports only 36 items of a 40-item-instrument. 

We therefore aimed to develop psychometrically sound scales to assess cognition related 

individual differences that influence bias in CSA investigations, by taking the constructs and 

item pool of the CSAABS as a starting point. 

Adding to the cognitive style scales, we also aimed to construct one or more scales to 

assess emotional influences on bias. In particular, we intended to measure the self-reported 

intensity of negative emotional reactions when faced with the topic of CSA. As the influence of 

different emotions on bias has scarcely been researched, we took basic negative emotions such as 

anger, sadness, disgust, shame (Ekman, 1999) and hatred, when faced with the topic of CSA, as a 

starting point for the development of the emotion items. We assumed that an overall heightened 

emotional reactivity towards the topic of CSA would increase bias in individual cases of CSA. 

This reasoning was based on the notion that, in general, decision-making is not only influenced 

by one’s emotions in the decision situation, but also by one’s general emotional reaction toward 

the decision topic, and by one’s emotional experiences from similar prevailing situations 

(Schwarz, 2012). 
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Methods 

Ethical approval for this study was granted by the ethics committees of the FernUniversität in 

Hagen (EA_79_2019) and the Psychologische Hochschule Berlin (decision 09/19/2018). 

Participants and Procedure 

A total of N = 1,153 undergraduate and graduate students of psychology, pedagogy, 

educational studies, and social work across three German universities gave informed consent and 

took part in anonymous, 30- to 60- minute-long surveys, in either paper-pencil or online format. 

Depending on the universities’ regulations, participants were compensated with study credits or 

could win 10 or 20 € vouchers. All participants worked on a pool of 66 items that was set up for 

developing the target questionnaire CECSA (see item pool description below). For subsamples 

of n = 259 to 391 participants, respectively, different validation instruments were added (aiming 

for samplesizes > 250 to obtain stable correlations; Schönbrodt & Perugini, 2013) as well as 

further questionnaires for the purpose of other research aims (see Table S1 in the online 

supplement for a list of instruments per subsample). All materials were presented in German.  

For the scale construction, we removed participants who showed careless responding 

within the CECSA item pool (more than 10% missing values or more than 10 identical values in 

a row [max LongString; Meade & Craig, 2012]), leaving 801 participants for the scale 

construction. The same careless responding analysis was conducted for each of the validation 

instruments, which led to the exclusion of one further participant for one scale (Negative 

Emotionality). The final subsamples for the validation analyses consisted of 256 to 390 

participants. 

In the scale construction sample of 801 participants, 80.8% were women, 19.0% men, 

0.3% (n = 2) identified as other genders, and 0.1% (n = 1) provided no gender information. Age 



COGNITIONS AND EMOTIONS ABOUT CHILD SEXUAL ABUSE (CECSA) 
      

24 

ranged from 18 to 61 years (M = 26.9, SD = 7.1, Mdn = 25; five participants did not report their 

age) and 12.4% reported having children on their own. Also, 12.7% had participated in other 

training programs about handling CSA suspicions (1.4% did not answer this item) and 21.1% 

had discussed the topic during university lectures (1.3% did not answer this item). Finally, 17.7% 

reported having been subjected to sexual assault (as children or adults), 78.2% negated this 

question while 4.1% did not answer it.  

Materials and Measures 

CECSA Item Pool Development  

Aiming to develop scales assessing cognitive and emotional individual differences in 

handling CSA suspicions, five initial constructs were used as a starting point to set up an item 

pool: Four cognitive style constructs, based on the four subscales of the “Child Sexual Abuse 

Attitude and Belief Scale” (CSAABS; Finnilä-Tuohimaa et al., 2008), and one newly developed 

emotional construct. Across the five constructs, the initial item pool consisted of 66 items. 

Cognitive style constructs: The four cognitive style constructs, adopted from the subscales of the 

CSAABS, were originally labelled as attitudes and beliefs regarding (1) Disclosure, (2) Pro-

Child, (3) Intuition, and (4) Anti Criminal Justice System. We abandoned the original authors’ 

distinction between attitudes (i.e., subjective opinions) and false beliefs (i.e., convictions 

countering scientific evidence) because of the lacking empirical base for this distinction and a 

strong conceptual overlap, and because some items seemed to rather present information 

processing styles or other cognitive tendencies. Instead, we used the term “cognitive styles” to 

summarize items on attitudes, beliefs, thinking styles and other cognitive patterns. To set up the 

item pool for the cognitive style constructs, we used 32 of the original CSAABS items (see 
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online supplement 2.1 for details on the item selection). These were supplemented with 21 newly 

developed items, intended to assess the core concepts in more depth (4 to 8 items per construct).  

Emotional construct: To incorporate the emotional construct, 13 newly developed items 

on Emotional Reactivity towards CSA were included, either describing general emotionality 

(e.g., “The issue of child sexual abuse is more emotionally charged to me than it is to most other 

people”, 4 items), or specific basic negative emotions such as anger, sadness, disgust, shame 

(Ekman, 1999) and hatred (9 items). To cover a broad scope of emotion-eliciting situations, 

encounters with CSA cases in real life (e.g., “When sexual abuse of children is discussed, I often 

feel sadness”) and through media (e.g., “When the media reports about child sexual abuse, I 

often feel anger”) were included.  

All questionnaires were administered in German. CSAABS items were translated from 

the original Finnish and the published English into a common German version. Small 

adjustments were made to simplify complex or ambiguous wordings. Items describing previous 

encounters with CSA cases were adjusted to describe hypothetical or future situations. New 

items were developed in German. To obtain a matching English version of the final 

questionnaire for international usage, all items were independently back- and forth-translated 

between German and English (following recommendations for item translation by Schmitt & 

Eid, 2007). Agreement to all items were indicated on a 6-point scale (1 = fully disagree, 2 = 

mostly disagree, 3 = somewhat disagree, 4 = somewhat agree, 5 = mostly agree, 6 = fully agree). 

See supplement 5 for the initial item pool and Table 1 for the final item selection (German 

Version in supplement 4). 
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Scenario Ratings  

Participants were presented with three scenarios describing suspected cases of CSA based 

on unspecific behavioral problems (e.g., mood problems, wetting) and mild age-appropriate 

sexual interest or behaviors (e.g., touching one’s genitals; scenarios adopted from Finnilä-

Tuohimaa et al., 2008; see supplement 2.2). For each scenario, participants had to indicate their 

belief that CSA had taken place on a 4-point scale (1 = no, 2 = rather not, 3 = rather yes, 4 = 

yes). For the third scenario, participants additionally read a follow-up story describing how the 

staff of a psychiatric clinic concluded that the child had been sexually abused, although the child 

had not made such a statement, how the police found no further evidence and how a court 

ultimately acquitted the suspect due to a lack of evidence. Participants were then asked to 

subjectively evaluate the court’s decision on a 4-point scale (1 = correct, 2 = rather correct, 3 = 

rather false, 4 = false). Higher ratings on both measures (belief that CSA had taken place and 

evaluating the acquittal as false) were interpreted as more biased judgments, because unspecific 

behavioral problems and mild sexual interests and behaviors are empirically either not or only 

weakly associated to sexual abuse experiences (Kendall-Tucket et al., 1993; Lewis et al., 2016), 

especially given that many more non-abused than abused children exhibit such problems, it is not 

valid to infer abuse experiences from any single or a combination of these behavioral 

observations without an incriminating statement or hint from the child or a third person or other 

external evidence.   

Self-Report Validation Measures 

Instruments to test convergent validity were selected based on the cognitive and 

emotional constructs of the initial item pool, because we expected the final scales to cover 

similar concepts. All validation instruments were included in the main data collection. The 
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specific validation hypotheses were formulated after constructing the CECSA scales and are 

listed in Table 2. 

For the cognitive style constructs, we included validation instruments on intuitive 

thinking- and decision-styles (German versions of the Faith in Intuition subscale from the 

Rational-Experiential-Inventory [REI; Epstein et al., 1996; Keller et al., 2000], and the 

questionnaire on Preference for Intuition and Deliberation [PID; Betsch, 2004]) and different 

measures on attitudes towards (in)justice (General Belief in a Just World Scale [Dalbert et al., 

1987]; four items on punitive attitudes towards sexual offenders from the Scale on Punitive 

Attitudes [Armborst, 2014, 2017]; and the Observers Perspective subscale from the Justice 

Sensitivity Shortscales [Baumert et al., 2014; Beierlein et al., 2013], focusing on injustice done 

to others) 

For the emotional construct, we included validation instruments on general empathy and 

negative emotions (Scales for the Assessment of Empathic Abilities [E-Scale; Leibetseder et al., 

2001]; Negative Emotionality scale from the Big-Five Inventory 2 [BFI-2; Danner et al., 2016; 

Soto & John, 2017]), as well as one more specific item on the frequency of anger about sexual 

assault (developed to accompany the Scale on Punitive Attitudes; Armborst, 2014) and above 

mentioned scale on Justice Sensitivity (Baumert et al., 2014; Beierlein et al., 2013).  

Statistical Analyses  

We analyzed the data in three steps to (1) explore the factor structure of the initial 66 

items pool, (2) create short scales with optimized psychometric properties through an Ant 

Colony Optimization (ACO) algorithm, and (3) test hypotheses for convergent validity. The 

analyses were conducted with R (v4.1.1.; R Core Team, 2021), mainly using the R packages 

stuart (Schultze, 2019) and Mplus (Muthén & Muthén, 2017).  
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Explorative Scale Construction 

We conducted an exploratory factor analysis (EFA) with the initial pool of 66 items to 

explore the dimensional structure of the CECSA by applying oblimin rotation and maximum 

likelihood estimation. Parallel analysis (based on principal components, Timmerman & Lorenzo-

Seva, 2011) and a screeplot were used as statistical retention criteria and complemented by 

theoretical considerations. We aimed to include at least 4 items per factor, with thresholds for 

item inclusion set to >.4 for factor loadings (i.e., convergent validity), and to > .2 for differences 

between primary and secondary loadings (i.e., discriminant validity).  

Item Selection via Ant Colony Optimization 

Ant Colony Optimization (ACO) is an automated item selection strategy that can be used 

to create short scales based on a predefined latent structure and customizable selection criteria 

(Schroeders et al., 2016; Schultze, 2017). In an iterative process, combinations of items are 

repeatedly selected and evaluated in order to optimize the predefined selection criteria. 

Throughout the process, items from more advantageous combinations have a higher chance to 

get selected in subsequent iterations, which successively leads to an optimized item set. This 

procedure is arguably superior to conventional strategies of manual item selection (e.g., 

sequentially selecting items based on their loadings; Leite et al., 2008; Olaru et al., 2019). 

We aimed to compile a short questionnaire based on the initial item pool and the scale 

structure explored via EFA. We combined three selection criteria to simultaneously optimize (a) 

model fit, (b) reliability, and (c) predictive validity. Model fit was assessed via the comparative 

fit index (CFI; RMSEA was not used as an optimization criterion, because even randomly 

selected item sets often achieved values close to the benchmark of .06 [Hu & Bentler, 1999]). 

Reliability was assessed via internal consistencies of the scales (Cronbach’s α and McDonald’s 
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ω) and factor loadings of the items (with equal weights). Predictive validity was defined as the 

extent to which the scales predicted the four scenario tasks in multiple regression analyses 

(average R²; subsample of 348 participants). The ACO models were estimated using the 

WLSMV estimator for ordinal variables. We estimated different models with varying numbers of 

items per scale (4 to 12) and selected the best solution regarding our selection criteria.  

Convergent Validation  

To assess convergent validity, we calculated Pearson correlations of the resulting CECSA 

scales with other established self-report measures, according to theoretically expected overlaps 

between the respective constructs. All validation measures, hypotheses, and subsample sizes are 

listed in Table 2. 

Results 

Explorative Scale Construction 

Considering different retention criteria (screeplot, parallel analysis, our item inclusion 

criteria, and theoretical considerations), we extracted a three-factor solution from the initial pool 

of 66 items. The screeplot had suggested to extract either 2 or 4 factors and a parallel analysis a 

maximum of 8 factors (see Figure S3 in the online supplement), but inspecting solutions with 1 

to 8 factors, only 3 factors met our item inclusion criteria and were theoretically coherent. The 

first factor (“Naïve Confidence” [NC]), included 14 items from the cognitive style constructs 

“Intuition” and “Pro Child” and describes overreliance in one’s CSA recognition abilities (e.g., 

“I would trust my first impression when assessing whether a child was sexually abused or not”) 

and in child abuse reports (e.g., “It is very unlikely that sexually abused children exaggerate 

when they tell about an abusive experience”). The second factor (“Emotional Reactivity” [ER]) 

consisted of 10 items from the emotional construct (e.g., “When it comes to the topic of child 



COGNITIONS AND EMOTIONS ABOUT CHILD SEXUAL ABUSE (CECSA) 
      

30 

sexual abuse, I react very emotionally”). The third factor, (“Justice System Distrust” [JSD]) 

included 8 items from the cognitive style construct “Anti Criminal Justice System” that reflected 

a distrust in the justice system’s competence and willingness to handle CSA cases (e.g., “When it 

comes to child sexual abuse, courts are not taking children seriously enough”). The factors 

correlated positively, with the highest correlation found between NC and JSD (Pearson’s r = .45) 

and lower correlations between ER and JSD (r = .32), and between NC and ER (r = .20). Item 

factor loadings are depicted in supplement 5. 

Ant Colony Optimization (ACO) 

We set the ACO algorithm to find an optimal set of items for the three scales, based on 

the three-factor solution from the EFA. However, for each scale, all initial items from the 

constructs that were represented by the corresponding EFA factor were included for the ACO 

procedure (i.e., all items from the “Intuition” and “Pro Child” constructs for the scale on Naïve 

Confidence, all items from the “Emotional Reactivity” construct for the corresponding scale, and 

items from the “Anti Criminal Justice System” construct for the scale on Justice System 

Distrust), resulting in 51 items. The items on the “Disclosure” cognitions were not included, 

because this construct was not empirically supported by the EFA.  

After running ACO procedures with varying numbers of items per scale (4 to 12), we 

selected a solution with 11 items for the Naïve Confidence scale, 6 items for the Emotional 

Reactivity scale, and 6 items for the Justice System Distrust scale, as this solution reached the 

highest values on the optimization criteria, while also depicting the respective constructs in 

sufficient breadth. The final set of 23 items including descriptive statistics, latent factor loadings 

and each item’s origin is depicted in Table 1. The final solution achieved acceptable model fit (N 

= 801, χ2 (227) = 591.746, p < .001, CFI = .94; RMSEA = .045 [CI90% = .040, .049], SRMR = 



COGNITIONS AND EMOTIONS ABOUT CHILD SEXUAL ABUSE (CECSA) 
      

31 

0.045) and all three scales showed good internal consistencies (Emotional Reactivity: 

Cronbach’s α = .88, McDonald’s ω = .88; Naïve Confidence: α = .82, ω = 82; Justice System 

Distrust: α = .83, ω = 83). Item factor loadings varied between λ = .39 – .86 (see Table 1).  

All three scales were positively intercorrelated, with the highest factor correlation found 

between NC and JSD (Pearson’s r = .44) and lower correlations between ER and JSD (r = .32), 

and between NC and ER (r = .17). The scales NC and JSD were normally distributed with mean 

values around the center of the scale (NC: M = 3.06, SD = 0.69, Mdn = 3.09; JSD: M = 3.25, SD 

= 0.92, Mdn = 3.17), while the scale ER was slightly left-skewed (M = 4.55, SD = 1.03, Mdn = 

4.67).   

For the selection criterion of predictive validity, we assessed predictions for each 

scenario task separately, because their intercorrelations were rather low (r = |.05| - |-.29|; see 

Table S3 in the online supplement for correlations and descriptive values of the scenario tasks). 

Multiple regression analyses showed that the three CECSA scales explained between 6.2% and 

15.3% of the variance for each of the four scenario tasks (see Table 3). The highest variance 

explanation was found for rating the correctness of the suspect’s acquittal. Each scale uniquely 

contributed to predicting at least one rating task. Whereas the scale Naïve Confidence uniquely 

predicted each rating task (β = .17 – .28), the scale Emotional Reactivity contributed to 

predicting one of the abuse probability ratings (β = .12) and the scale Justice System Distrust 

contributed to predicting the correctness of acquittal rating (β = .26).  

Convergent Validation  

Most of the self-report validation instruments had acceptable to good internal 

consistencies within our data (Cronbach’s α = .76 - .87; see Table 2). Only the internal 

consistencies of the E-Scales were somewhat unsatisfactory (α = .60 and .68). The scale Naïve 
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Confidence, as expected, showed small to moderate positive associations with faith in intuition (r 

= .21) and preference for intuition (r = .14), but not the expected negative association with 

preference for deliberation. As expected, the scale Emotional Reactivity correlated positively and 

quite strongly with measures of empathy (r = .38 - .42), and anger about sexual assault (r = .28), 

and small to moderately with negative emotionality (r = .12) and sensitivity to injustice done to 

others (r = .19). For the scale Justice System Distrust, as expected, stronger distrust was quite 

highly associated with stronger punitive attitudes (r = -.32), but we did not find the predicted 

associations with a belief in a just world or justice sensitivity (see Table 2 for more information). 

Discussion 

Following the idea that specific cognitive styles and emotional reactivity may be 

associated with a biased mindset when handling CSA suspicions, we present the development 

and validation of a self-report instrument on Cognitions and Emotions about Child Sexual Abuse 

(CECSA). The scale construction was based on a former questionnaire on attitudes and beliefs 

(CSAABS; Finnilä-Tuohimaa et al., 2008) and on theoretical considerations about emotional 

sources of bias. Item selection was conducted by means of an Ant Colony Optimization 

procedure (ACO; Schultze, 2017).  

The resulting instrument consisted of 23 self-descriptive statements, grouped to three 

scales: “Naïve Confidence” (NC) reflects an overestimation of one’s ability to (intuitively) 

recognize abused children and an overestimation of the reliability of child abuse reports, 

“Emotional Reactivity” (ER) covers the intensity of one’s emotional reactions towards the topic 

of CSA, and “Justice System Distrust” (JSD) measures a distrust in the justice system’s 

competence and willingness to handle CSA cases. All three scales showed good internal 

consistencies and moderate intercorrelations, supporting the distinction into three scales and their 
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compilation into one instrument. Speaking in favor of predictive validity, all three scales 

predicted biased evaluations in CSA scenarios, indicating an association between the scales and a 

biased stance of prematurely confirming the abuse hypothesis when allegations are based on 

unspecific behavioral observations that are not diagnostic for CSA.  

Convergent validity was demonstrated by correlations between the scales and 

theoretically overlapping self-report instruments. The Naïve Confidence scale overlapped with a 

general preference for intuitive decision-making, reflecting the many items on intuitively 

evaluating CSA suspicions. Against our assumption, NC did not correlate negatively with a 

preference for deliberate decision-making, suggesting that intuition and deliberation are not 

necessarily opposing constructs, as already discussed by Betsch (2004). The Emotional 

Reactivity scale showed overlaps with general negative emotionality, empathy, and sensitivity to 

injustice done to others, underlining a general emotional-empathic component of the scale, but it 

also correlated with more specific anger about sexual assault. The Justice System Distrust scale 

overlapped with punitive attitudes towards sexual offenders, but not with a general belief in a 

just world or justice sensitivity, suggesting that a distrust in the justice system to handle sex 

crimes may be independent of more general justice attitudes.  

Because the CECSA scales were developed among human sciences students, who make 

up future child-protection, health, or education personnel, we recommend the practical use of the 

instrument for these professions. It is also these professionals, who usually hold conversations 

with children about abuse suspicions without specialized training (Brubacher et al., 2016; Cerezo 

& Pons-Salvador, 2004; Schols et al., 2013). The utility of the CECSA scales may extend to 

police officers, who occasionally conduct, but are not specifically trained for child interviews, 

although empirical validation and inquiry into specific challenges of such samples is warranted 
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(e.g., low variance or faking-good may be an issue for the Justice System Distrust scale in police 

samples). Generalizability to professionally trained forensic child interviewers (e.g., specialized 

police officers or forensic psychologists) cannot not be assumed without empirical validation, 

especially if their training included evidence-based recommendations for child interviewing 

(Korkman et al., 2024), active debiasing, or emotional coping strategies. From a psychometric 

perspective, important next steps for the CECSA scales are to confirm their structure and 

predictive validity in independent samples, including samples of native English speakers and 

working professionals, and to assess retest-reliability. Encouragingly, a small study on similar 

attitudinal scales from the CSAABS reported good retest-reliability (r = .82 to .91) for 26 

students after three weeks (Finnilä-Tuohimaa et al., 2008). Regarding predictive validity, we 

provided first evidence that the CECSA scales predict bias in CSA evaluations. Most strongly, 

this seems to be the case for the Naïve Confidence scale. Future studies need to expand on 

testing convergent and predictive validity, specifically assess whether the CECSA scales also 

predict the behavioral manifestations of a biased mindset when talking to children about abuse 

suspicions: Suggestive questioning and sensemaking. Assessing changes of CECSA scores as a 

function of intervention will be another future endeavor to evaluate the practical utility of the 

scale.  

For scientific purposes, the CECSA may be used to evaluate interviewer or 

conversational training programs, or to study the role of bias in forensic decision-making (e.g., in 

mock jury research; Goodman-Delahunty et al., 2021). From a practical perspective, the CECSA 

may be utilized to assess the individual training needs of prospective or practicing professionals 

that talk to children about CSA suspicions.  



COGNITIONS AND EMOTIONS ABOUT CHILD SEXUAL ABUSE (CECSA) 
      

35 

When designing training programs for such professionals, it seems advisable to integrate 

education on children’s memory, disclosure, and statement patterns, the fallacies of human 

judgment and the need to evaluate alternative hypotheses, as well as emotional coping strategies 

to complement practical interview or conversational training (Finnilä-Tuohimaa et al., 2008; 

O’Donohue & Cirlugea, 2021). Influencing cognitive and emotional patterns in such a way may 

be more sustainable than mere behavioral training of non-suggestive questioning, which are cost-

intensive and often yield only small long-term effects if not repeated regularly (Johnson et al., 

2015; Poole, 2016). However, changing attitudes or similar individual traits can be a challenging 

process too (Albarracin & Shavitt, 2017), and research still needs to show that cognitions and 

emotions about CSA can be influenced through training endeavors. Promisingly, Lahtinen et al. 

(2017) reported that a one-year training program, including above mentioned aspects, decreased 

problematic attitudes and beliefs in a group of 27 investigative interviewers, and the effect 

largely sustained at a one-year follow-up.  

It is important to stress that the CECSA is not an exhaustive collection of cognitive 

styles, emotions, or individual differences that can foster a biases mindset when handling CSA 

suspicions. Rather, it is a first compilation that future research may expand on. It is also worth 

mentioning that this compilation emphasizes only certain possible biases: While the CECSA 

focusses on differential constructs that predict a biased stance towards the abuse hypotheses 

(thus risking false positives), other research has focused on a biased stance towards the non-

abuse hypothesis (risking false negatives, e.g., Cromer & Goldsmith, 2010). The latter bias, 

possibly expressed in a general disbelief of child abuse accounts, may be driven by attitudes such 

as trivializing abuse, or blaming the victims or by holding incorrect stereotypical concepts about 

CSA (Collings, 1997). However, while CSA stereotypes (e.g., that perpetrators are mostly 
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strangers or that only emotional reports of abuse are credible) seem to somewhat persist among 

laypeople (Márquez-Flores et al., 2016), but not necessarily among professionals (Korkman, 

Svanbäck, et al., 2014), trivialization or victim-blaming do not seem to be widespread (Cromer 

& Goldsmith, 2010; Goodman-Delahunty et al., 2017), in particular among childcare 

professionals in the United States (Rohrabaugh et al., 2016).  

Results of the CECSA scales should not be evaluated normatively or as depicting 

incorrect knowledge. That is because while some items are countered by scientific evidence  

(e.g., “suggestive interview techniques only influence children’s memories of details and banal 

things”; see Scoboria et al., 2017), others currently lack the empirical base for a valid evaluation 

(e.g., “when it comes to child sexual abuse, courts are not taking children seriously enough), are 

non-normative in nature (e.g., items on subjective emotions or impressions), or would be 

evaluated differently depending on country and region (e.g., item on juridical fairness; see Cross 

et al., 2003; Ernberg et al., 2018).  

Conclusion 

We developed and validated a self-report instrument with three scales on Cognitions and 

Emotions about Child Sexual Abuse (CECSA) that predict a biased stance toward the abuse 

hypothesis in CSA investigations. Relevant in particular for child-protection, healthcare or 

educational personnel, who professionally talk to children about CSA suspicions, the CECSA 

scales may be used to assess individual training needs or to evaluate existing training programs 

for handling CSA suspicions or for conducting conversations or interviews with potentially 

abused children.  
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Tables 

Table 1  

CECSA Subscales, Items and Descriptive Statistics 

Item 
no. Subscale / Item M SD λ 

 Naive Confidence 3.06 0.69  

1  I would trust my first impression when assessing whether a child was sexually abused 
or not.* 3.34 1.29 .63 

3  You generally already know whether a child has been sexually abused or not before 
talking with him/her.* 4.21 1.07 .65 

7  I cannot imagine that I would be fooled by a child when it comes to sexual abuse. 3.60 1.09 .57 

8  False allegations of child sexual abuse are very rare.* 4.21 0.98 .42 

11  Suggestive interview techniques only influence children's memories of details and 
banal things.* 3.99 1.20 .40 

12  Even if children do not yet dare to tell about sexual abuse, I would very probably be 
able to recognize if something like this had happened to them. 3.50 1.09 .68 

14  Adults who work a lot with children professionally, probably recognize intuitively 
whether a child is telling the truth about sexual abuse or not. 4.47 0.90 .59 

17  Children have no reason to say that they have been sexually abused, if something like 
this has not actually happened to them. 3.01 1.15 .48 

19  You can recognize whether a child was suggestively influenced.* 4.14 0.95 .43 

20  It is very unlikely that sexually abused children exaggerate when they tell about an 
abusive experience. 4.58 1.00 .40 

23  I can tell if a child is telling the truth about a sexual abuse.* 4.48 0.98 .70 

 Emotional Reactivity 4.55 1.03  

2  When it comes to the topic of child sexual abuse, I react very emotionally. 4.36 1.27 .62 

5  When the media reports about child sexual abuse, I often feel a lot of anger. 3.28 1.37 .86 

10  When the media reports about child sexual abuse, I often feel a lot of disgust. 4.72 1.19 .66 

15  When the media reports about child sexual abuse, I often feel strong hatred towards 
the offender. 4.75 1.21 .79 

18  When the topic of child sexual abuse is discussed, I often feel sadness. 2.77 1.14 .69 

22  When the topic of child sexual abuse is discussed, I often feel anger. 2.35 1.06 .79 
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 Justice System Distrust 3.25 0.92  

4  When it comes to child sexual abuse, courts are not taking children seriously enough. 4.12 1.10 .70 

6  In cases of child sexual abuse, it is easy for a good lawyer to get an acquittal for the 
suspect. 3.41 1.16 .67 

9  As long as there is no clear evidence, it is hopeless to report child sexual abuse to the 
police. 3.28 1.25 0.39 

13  In cases of child sexual abuse, courts usually hesitate to convict the suspect.* 3.68 1.31 0.75 

16  I don't have faith in the potential of the justice system to prosecute perpetrators of 
sexual abuse.* 2.76 1.15 0.74 

21  Reports of child sexual abuse are not taken seriously enough by the police. 5.30 1.09 0.79 

Note. N = 801. The numbering refers to the order of the items as presented to the participants. * 

= Item originated from the CSAABS scales. λ = standardized factor loading. 

 
 

 

 

  



COGNITIONS AND EMOTIONS ABOUT CHILD SEXUAL ABUSE (CECSA) 
      

39 

Table 2 

Overview of Validation Measures, Descriptive Values, Validation Hypotheses and Results  

Validation Construct 
(Instrument, Subscale) 

Descriptive Values 
Validation 
Hypothesis 

Validation 
Results 

n M SD α r p 

Faith in Intuition  
(REI, Faith in Intuition) 303 4.37 0.84 .87 NC (+) .21 < .001 

Preference for Intuition  
(PID, Intuition) 303 3.52 0.57 .76 NC (+) .14 .016 

Preference for Deliberation 
(PID, Deliberation) 303 3.88 0.60 .79  NC (-) -.07 .252 

Cognitive Empathy 
(E-Scale, Cognitive Concern) 256 2.70  0.53    .60 ER (+) .42 < .001 

Emotional Empathy  
(E-Scale, Emotional Concern) 256 2.99 0.46 .68       ER (+) .38 < .001 

Anger about sexual assault 
(Item „Frequency of anger”)  259 3.18   1.44 - ER (+) .28 < .001 

Negative Emotionality 
(BFI-2, Negative Emotionality) 390 2.57 0.62 .87       ER (+) .12 .017 

Justice Sensitivity 
(JSS, Observer’s Perspective) 259 4.17 1.13    .80 

ER (+) .19 .002 

JSD (+) .05 .456 

Punitive attitudes about sexual 
offenders  
(PAS, Items on sexual delinquency) 

259 2.69  0.71 .76       JSD (-) -.32* < .001 

Belief in a Just World  
(GBJW) 259 4.44 0.95 .84 JSD (-) -.08 .196 

Note. α = Cronbach’s α; Validation Hypothesis = expected association between validation instrument and CECSA 

subscale; expected direction given in parenthesis. r = Pearson’s correlations; significant correlations (p <.05) are 

depicted in bold. * = A negative value on the PA scale indicates a strong punitive attitude. NC = Naïve Confidence, 

ER = Emotional Reactivity, JSD = Justice System Distrust, REI = Rational Experience Inventory (Keller et al., 

2000), PID = Preference for Intuition and Deliberation (Betsch, 2004), E-Scale = Scale for the Assessment of 

Empathic Abilities (Leibetseder et al., 2001), the Item „Frequency of anger about sexual assault“ was introduced by 

Armborst et al. (2014), BFI-2 = Big-Five Inventory 2 (Soto & John, 2017), JSS = Justice Sensitivity Shortscales 

(Baumert et al., 2012), PAS = Punitive Attitudes Scale (Armborst, 2017), GBJW = General Belief in a Just World 

Scale (Dalbert et al., 1987). 
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Table 3  

Results of four Multiple Regression Analyses, each Predicting one Scenario Rating from the 

three CECSA Subscales  

 CECSA Subscales β p R2 

Scenario 1: Probability of CSA .062  

 Naïve Confidence .17 .013  

 Emotional Reactivity .12 .047  

 Justice System Distrust .04 .612  

Scenario 2: Probability of CSA .058 

 Naïve Confidence .26 <.001  

 Emotional Reactivity -.05 .427  

 Justice System Distrust .01 .427  

Scenario 3: Probability of CSA .091 

 Naïve Confidence .28 <.001  

 Emotional Reactivity .09 .135  

 Justice System Distrust .01 .936  

Scenario 3: Correctness of Acquittal .153 

 Naïve Confidence .27 <.001  

 Emotional Reactivity -.01 .890  

 Justice System Distrust .23 .001  

Note. N = 384. The regression analyses were run with structural equation modeling. Thus, the 
CECSA subscales were modelled as latent factors. β = standardized regression coefficient. 
Significant coefficients (p <.05) are depicted in bold. 
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Abstract 

Objective: Although interviews and conversations are highly individual in nature, and 

suggestiveness is a major pitfall when questioning children, individual differences in interviewer 

bias and suggestiveness remain understudied. We assessed the influence of Cognitions and 

Emotions about Child Sexual Abuse (CECSA) on suggestive questioning and a biased mindset 

toward the abuse hypothesis across a series of three studies with varying mock paradigms and a 

meta-analytical integration.  

Hypotheses: For all studies, we expect the scores on the three CECSA scales (Naive 

Confidence, Emotional Reactivity, and Justice System Distrust) to be associated with the number 

of suggestive questions and indicators of a biased mindset.   

Method: In all studies, participants read mock cases about children displaying mild 

behavioral symptoms that were unspecific but gave rise to suspecting sexual abuse. In Study 1, 

285 human sciences students further read interview transcripts and selected questions suitable to 

pose to the child. In Study 2, 241 police students read interview transcripts and freely formulated 

questions to pose to the children. In Study 3, 148 teaching students interviewed virtual children 

using natural language in a Virtual Reality setting.  

Results: Across three studies and their meta-analytical integration, we found robust 

evidence that Naive Confidence and Emotional Reactivity, but not Justice System Distrust, 

significantly predict bias and suggestive questioning, with effect sizes of b = .14–.37. The newly 

developed measures to assess suggestive questioning validly captured a unidimensional trait of 

suggestive questioning but showed unsatisfying reliability.   

Conclusions: The findings enhance our understanding of individual differences in 

suggestive questioning and bias and can inform the development, customization, and evaluation 
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of interviewer training programs, as well as the selection of interview personnel. We also provide 

recommendations to increase the reliability of the suggestiveness measures in future research.  

Keywords: Child Sexual Abuse, Suggestion, Bias, Interviewing, Emotions 
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Predicting Suggestive Questioning from Cognitions and Emotions about Child Sexual Abuse 

Across Three Study Paradigms   

Interviewing or talking to a child is a highly individual process prone to human error and 

at risk for false positive or false negative conclusions (Korkman et al., 2024; Lilienfeld, 2016). A 

common side finding of forensic interview research is that interviewers vary not only in the 

degree to which they strive to avoid either false positives or false negatives (Everson & 

Sandoval, 2011; Fessinger & McAuliff, 2020) but also, on a more behavioral level, in their 

degree of suggestiveness when talking to children (e.g., Brubacher et al., 2014; Finnilä-

Tuohimaa et al., 2008; Johnson et al., 2015; Kask et al., 2022; Pompedda et al., 2022). While it 

has been acknowledged that children differ in their susceptibility to suggestion (Bruck & 

Melnyk, 2004; Klemfuss & Olaguez, 2020), variation in adults’ suggestiveness has essentially 

gone unexamined (for a notable exception, see the work of Melinder et al., 2020, on Big Five 

personality traits and intervierwer performance).  

The most acknowledged mechanism behind suggestive questioning is interviewer bias, a 

subtype of confirmation bias (Brown & Lamb, 2015; Ceci & Bruck, 2006; Powell et al., 2012; 

for details on confirmation bias, see Oeberst & Imhoff, 2023) of highly individual nature. It 

describes the a priori belief of an adult that a specific event (e.g., sexual abuse) has taken place 

and the following pursuit of its confirmation through mechanisms such as belief-consistent 

information processing and suggestive questioning to evoke confirmatory responses from the 

child (Ceci et al., 2016; Ceci & Bruck, 2006; Melinder et al., 2020; O’Donohue & Cirlugea, 

2021; Zhang et al., 2022). Thus, suggestive questioning can be seen as the behavioral enactment 

of a biased interviewer’s mindset (O’Donohue & Cirlugea, 2021). 
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The scientific community currently recommends mitigating interviewer suggestiveness 

on a behavioral level through the usage of structured interview protocols, repeated training of 

open questioning, and active consideration of alternative hypotheses—all of which have been 

shown to reduce suggestive questioning and improve child sexual abuse (CSA) investigations 

(Korkman et al., 2024; Lamb et al., 2011; Zajac & Brown, 2018). Identifying individual 

characteristics that are associated with adults’ suggestiveness could further assist in promoting 

non-suggestive questioning, especially for earlier phases of CSA investigations. Knowledge 

about such individual differences could, for example, be used to select adequate personnel for 

conducting conversations or interviews with children, identify individual training needs of 

current personnel, or evaluate interviewer training programs, including their differential effects.  

Questionnaire on Cognitions and Emotions about Child Sexual Abuse (CECSA) 

Based on findings about attitudes, information processing styles or emotions that 

correlate with biased forensic decision-making (Finnilä-Tuohimaa et al., 2008, 2009; Magnusson 

et al., 2021; Neal et al., 2022; Salerno, 2021), Gewehr et al. (2023) developed the self-report 

instrument Cognitions and Emotions about Child Sexual Abuse (CECSA; see Table 1). It  

consists of three subscales, each of which is associated with bias when handling CSA 

allegations: Naive Confidence (NC; overestimation of one’s innate ability to recognize abused 

children and of the accuracy of children’s abuse reports), Emotional Reactivity (ER; intensity of 

emotional reactions to the topic of CSA), and Justice System Distrust (JSD; distrust in the justice 

system to adequately prosecute CSA). Convergent validity was demonstrated by theoretically 

derived correlations with other measures (NC: preference for intuitive decisions; ER: negative 

emotionality, empathy, sensitivity to injustice, anger about sexual assault; JSD: punitive attitudes 

toward sexual offenders). Further validity of the ER scale was demonstrated by Segal et al. 
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(2022, 2023), who showed that higher ER scores are associated with stronger self-reported and 

facially expressed emotions, specifically anger, during mock CSA interviews with virtual 

children. For the NC scale, Krause et al. (2024) showed that teaching students’ NC scores can be 

reduced through lectures on evidence-based handling of CSA allegations.  

The potential of the CECSA scales to predict a biased mindset was shown by Gewehr et 

al. (2023): Participants read scenario cases of children exhibiting unspecific behavioral problems 

(e.g., mood problems, bed wetting) or mild sexual behaviors (e.g., touching their own genitals) 

and were asked to rate the likelihood of CSA having taken place and their perception of fairness 

if a suspect in such a case were acquitted. Because the described behaviors are widespread and 

empirically not necessarily indicative of CSA (Kendall-Tucket et al., 1993; Lewis et al., 2016), 

they will, given the population base rate of CSA (Stoltenborgh et al., 2015), be exhibited much 

more often by non-abused than by abused children (for details, see commentary by London in 

Talwar et al., 2024). Thus, rating the likelihood of CSA as high and perceiving an acquittal as 

unfair were considered to be indicators of bias toward the abuse hypothesis. As expected, all 

three CECSA subscales were positively associated with a biased mindset (β = .12 - .28; for 

details on the CECSA scales, see the Measures section of Study 1). 

Present Studies 

So far, no study has examined whether the CECSA scales also predict behavioral 

enactment of a biased mindset, i.e., the suggestiveness of adults’ questions when talking to 

children about CSA allegations. We aimed to close this gap with a series of three studies on the 

association between the CECSA scales and the tendency to pose suggestive questions in mock 

conversations about CSA suspicions. Using newly developed measures of suggestiveness, we 

assessed the tendency to pose suggestive questions in three different modalities with increasing 
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ecological validity: a single-choice format where participants selected their preferred question 

out of options with varying suggestiveness (Study 1), a free writing format where participants 

freely wrote down questions which were then coded for suggestiveness (Study 2), and a natural 

language format where participants freely posed verbal questions to a virtual child in an 

interactive virtual reality interview (Study 3). In Studies 1 and 2, we also assessed bias by asking 

participants to rate the likelihood of CSA in the mock cases. We varied the populations by 

sampling human science students, prospective police officers, and teaching students. Finally, we 

integrated the findings meta-analytically. With the multi-study approach, we aimed to evaluate 

the robustness of effects from individual studies, reduce the influence of methodological and 

sample artifacts, and explore the strengths and weaknesses of the different suggestiveness 

measures. 

Study One: Single-Choice Format 

The first study examined associations between the CECSA scales and suggestive 

questioning via a single-choice selection of questions in written mock conversations. A possible 

presence of bias was measured by asking participants how strongly the information from the 

mock cases and conversations indicate CSA. The sample was drawn from human sciences 

students. We expected higher values on each of the three CECSA scales to be associated with a 

higher number of selected suggestive questions (H1.1.1–H1.1.3) and higher ratings of CSA 

indicativity (H1.2.1–H1.2.3).  

Method 

All data, code, and materials of this study are publicly available in the open science 

framework (OSF; https://osf.io/hjkt2/?view_only=2b18866d0bf24a448280641f0e69aead). Study 

1 was not preregistered, but its hypotheses, data exclusions, and statistical analyses were aligned 

https://osf.io/hjkt2/?view_only=2b18866d0bf24a448280641f0e69aead
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with the preregistrations for Studies 2 and 3 unless stated otherwise. All measures and data 

exclusions are described in the following. Ethical approval for this study was granted by the 

ethics committees of the FernUniversität in Hagen (EA_79_2019) and the Psychologische 

Hochschule Berlin (granted on 09/19/2018). All participants provided written informed consent. 

Participants and Procedure  

We recruited undergraduate and graduate university students of the human sciences 

(psychology, teaching, social work, pedagogy) for a voluntary online survey that took 35–45 

minutes and was optionally rewarded with study credits and/or participation in a raffle for €10 

vouchers. The survey consisted of a) questions about demographic characteristics and prior 

experiences with the topic of CSA, b) four mock cases about CSA suspicions, including case 

descriptions, interview transcripts, and tasks to select interview questions and rate the 

indicativity for CSA, and c) the CECSA questionnaire (see Materials for details). Further items 

fulfilled purposes outside of the present study (Negative Emotionality scale from the Big Five 

Inventory 2 [BFI-2; Soto & John, 2017], CECSA item development pool, evaluations of case 

vignettes [all described in Gewehr et al., 2023]). 

The sample size was determined by an a priori power analysis for bivariate linear 

regressions (G*power, Faul et al., 2009). We aimed for a sample size of N = 150 to be able to 

detect effect sizes of b ≥ .2 with a power of .8 and a type 1 error probability of .05. From 332 

participants who took part in the study, we excluded (based on exclusion criteria preregistered 

for Studies 2 and 3) 45 participants due to missing data on the dependent variable (selected 

questions) and two participants due to careless responding (maximal longstring > 10) in the 

original CECSA item pool, leaving a final sample of 285 participants. We further excluded 

participants from individual analyses if they showed > 20% missing data on the respective 
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CECSA scale (pairwise completion), which left 257–266 participants per analysis (see Table 5). 

For participants with ≤ 20% missing data on an individual CECSA scale, we applied mean 

ipsative imputation. The participants’ demographic characteristics and experiences regarding 

CSA are summarized in Table 2. Note that the sample of Study 1 was also part of the CECSA 

development sample (Gewehr et al., 2023). 

Measures 

Mock Conversations about CSA Suspicions with Single-Choice Question Selection. 

Participants read four mock cases about CSA suspicions. Each case includes a case description 

with information about the child, their environment, and recent unspecific symptoms, or 

problematic or unusual behaviors that are not necessarily indicative of sexual abuse (e.g., poor 

performance at school, social isolation, wetting their pants, playing naked). To provoke suspicion 

about a possible perpetrator, each case includes information about an adult who regularly spends 

alone time with the child and about whom the child talks negatively. For example, there is eight-

year-old Paula, who enjoys ballet and attends tutoring sessions due to school struggles. Recently, 

she's been avoiding the restroom and often wet herself. Her tutor suggests doubling her sessions 

to help with school overload. However, Paula tells her teacher that she is afraid of the tutor, that 

he is unpleasant and often gets angry (see online Supplement 4 for all mock case descriptions). 

Each case description is followed by an excerpt from a conversation between the child and their 

teacher, who worries about the child having experienced sexual abuse. Over the course of the 

conversation, the child emphasizes their dislike of the suspect but does not mention sexual abuse 

or any other type of maltreatment. On three occasions in the excerpt, participants are asked to 

imagine themselves as the teacher and select the most suitable next question to pose to the child 

to further clarify the suspicion. They are presented with a single-choice item with four possible 
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(randomized) questions. Unknown to the participants, the four question options systematically 

vary, being a) open vs. closed and b) suggestive vs. non-suggestive (see Table 3 for examples). 

While open questions are broad in nature and encourage a free account, closed questions limit 

responses by proposing specific options. Specifically, the open questions are formulated as either 

invitations or directive questions, while the closed questions are formulated as option-posing 

questions (see Table 7 for the question type definitions, which are in line with common forensic 

taxonomies, e.g., Korkman et al., 2024). Suggestion is defined as the inclusion of a new piece of 

information regarding a possible adverse experience that has not been named by the child. After 

each mock case, participants are asked to rate how strongly they perceive the information from 

the case and conversation to be indicative of CSA on a scale from 0 (no indication of CSA) to 

100 (clear indications of CSA) and how certain they were of this judgment (0 = very uncertain, 

100 = very certain). Overall, participants are presented with four mock cases and conversations. 

They select three questions for each, resulting in 12 questions being selected.  

The comparability of the four mock cases in terms of CSA indicativity was tested in a 

pilot study, which also helped to develop the questions for the single-choice items. Here, N = 26 

participants read the above-described mock cases and conversation excerpts, but instead of 

selecting questions, they were asked to make up their own suitable next questions to ask the child 

and write them down. As in the main study, they also rated how strongly each of the cases 

indicated CSA. In the pilot study, we found no significant differences between the mean ratings 

of CSA indicativity of the four mock cases (M = 60.31–70.9; repeated measures ANOVA: F(3) = 

1.57, p = .061, ηG² = .024), suggesting appropriateness to integrate them into a common measure. 

To develop the single-choice items for Study 1, we qualitatively derived typical questions that 
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participants from the pilot study often came up with and partially adjusted them to fit the 

predefined question categories. For detailed information on the pilot study, see Supplement 1.  

Self-Report Questionnaire on Cognitions and Emotions about Child Sexual Abuse 

(CECSA). The Cognitions and Emotions about Child Sexual Abuse (CECSA; Gewehr et al., 

2023) questionnaire is a self-report instrument that measures various cognitive and emotional 

patterns that can predict an individual's bias toward the abuse hypothesis when handling CSA 

allegations. It comprises 23 self-descriptive statements (see Table 1) organized into three 

subscales. The Naive Confidence (NC) scale assesses overestimation of one's (intuitive) 

capability to recognize whether a child has been sexually abused (e.g., “I would trust my first 

impression when assessing whether a child was sexually abused or not”) and of the reliability of 

children’s abuse reports (e.g., “It is very unlikely that sexually abused children exaggerate when 

they tell about an abusive experience”). The Emotional Reactivity (ER) scale measures the 

intensity of emotional responses to the subject of child sexual abuse (e.g., “When it comes to the 

topic of child sexual abuse, I react very emotionally”). The Justice System Distrust (JSD) scale 

evaluates skepticism regarding the justice system's competence and commitment to prosecuting 

CSA cases (e.g., “When it comes to child sexual abuse, courts are not taking children seriously 

enough”). For all items, agreement is indicated on a 6-point scale (1 = fully disagree, 2 = mostly 

disagree, 3 = somewhat disagree, 4 = somewhat agree, 5 = mostly agree, 6 = fully agree). The 

three subscales showed good internal consistencies (Cronbach’s α = .82-.88, McDonald’s 

ω = .82-.88) and moderate intercorrelations (Pearson’s r = .17-.44) in the development sample of 

humanities students. As described in the introduction, higher ratings on each of the CECSA 

scales were associated with increased ratings of CSA likelihood in the mock cases of children 
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with unspecific behavioral issues. This indicates that the scales predict a biased mindset toward 

the abuse hypothesis.  

Data Analysis 

All statistical analyses were conducted with R (v1.4.1717; R Core Team, 2021). To 

derive a variable for suggestiveness, the number of suggestive questions from the 12 selected 

questions was summed. To assess whether these 12 indicators of suggestiveness measure a 

common unidimensional latent construct, we conducted a confirmatory factor analysis (CFA) 

using the R package lavaan (Rosseel, 2012) as a preliminary non-preregistered step. Details of 

the CFA are described in Supplement 2.  

To test the hypotheses that the CECSA scales relate to suggestive questioning (H1.1.1–

H1.1.3), we ran three bivariate regression analyses with the three CECSA scale scores as the 

independent variables and the total number of suggestive questions as the dependent variable. 

Exploratorily, we also ran a multiple regression analysis to explore the unique contributions of 

each CECSA scale in predicting the number of suggestive questions. Because the dependent 

variable strongly deviated from a normal distribution (skewness = 1.27), we opted for ordinal 

regression models for all four analyses (adhering to the preregistered criterion from Studies 2 and 

3 to approximate normality when skewness is below 1). Following recommendations by Bürkner 

and Vuorre (2019), all ordinal regression models were fitted using the R package brms (Bürkner 

et al., 2023), applying Bayesian modeling with uninformative prior distributions for cumulative 

probit models. All resulting parameters are reported on a latent normally distributed variable that 

is estimated to underlie the ordinally distributed dependent variable. To evaluate the hypotheses, 

we report standardized regression coefficients (b; M of the posterior distribution) and credible 

intervals (CI) that include 95% of the posterior distribution. Credible intervals that do not include 
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zero allow rejection of the null hypothesis with a 5% type I error probability (similar to 

“significance” in frequentist statistics).  

To test the hypotheses that the CECSA scales relate to the CSA indicativity ratings 

(H1.2.1–H1.2.3), we ran three bivariate linear regressions (skewness parameters indicated 

approximate normality, see Table 4) with the three CECSA scale scores as the independent 

variables and the mean CSA indicativity score (across four mock cases) as the dependent 

variable. Exploratorily, we further ran a multiple regression analysis to explore the unique 

contributions of each of the CECSA scales in predicting suggestive questioning.    

Results 

Descriptive and Preliminary Analyses 

The three CECSA scales showed good internal consistencies (α = .79–.90) and moderate 

intercorrelations (r = .31–.40). Table 4 includes further descriptive results for the CECSA scales, 

and supplementary Table S5 includes further descriptive results for the items. Across the 12 

indicators of suggestiveness (i.e., 12 occasions to select a question across four mock 

conversations), suggestive (vs. non-suggestive) questions were chosen rather rarely (M = 2.07, 

SD = 1.98, 17.25%). Closed (vs. open) questions were selected more often but still rarely (M = 

4.88, SD = 2.57; see Table 4 for details). The CFA of the 12 indicators of suggestiveness showed 

a good fit for a unidimensional model (χ² [54.0] = 52.02, p = .551, CFI = 1.0, RMSEA = 0.0, 

SRMR = 0.09). Reliability, as measured through McDonald’s Omega, was ω = .66, and all but 

one of the factor loadings were λ > .4 (for details, see supplementary Table S3). The four mock 

cases and conversational transcripts were, on average, rated as being rather indicative of CSA (M 

= 66.55, SD = 15.06), and participants felt rather certain (M = 63.16, SD = 18.1) about these 



COGNITIONS, EMOTIONS, AND SUGGESTIVE QUESTIONING 69 

judgments (see Table 4 for details). Intercorrelations between all relevant study variables and 

demographic variables are shown in supplementary Table S6.  

Regression Analyses  

All ordinal regression models to predict suggestive questioning from the CECSA scales 

showed a good fit (Rhat ≤ 1.1, effective sample size > 1000; Bürkner & Vuorre, 2019). As 

predicted (H1.1.1–H1.1.3), each of the individual CECSA scales positively related to the number 

of suggestive questions. Detailed results are shown in Table 5 (estimates are plotted and reported 

on the latent normally distributed probit scale). Standardized regression coefficients indicate that 

a one-level increase on a CECSA scale is associated with an increase in suggestive questioning 

of b = .22 standard deviations for the NC scale, b = .26 for the ER scale, and b = .13 for the JSD 

scale. All 95% credible intervals excluded zero, indicating strong evidence. Exploratory multiple 

regression analysis showed that only NC (b = .15) and ER (b = .21; both CI95 excluding zero) 

were uniquely associated with suggestive questioning (JSD: b = .01, CI95 [-.13, .16]).  

The results of the linear regressions to predict CSA indicativity ratings are summarized in 

Table 6. As predicted (H1.2.1–H1.2.3), all three CECSA scales positively related to the rating of 

the mock cases as indicative of CSA. Standardized regression coefficients were b = .36 (NC), b 

= .24 (ER), and b = .22 (JSD; all p < .001). In the exploratory multiple regression analysis, only 

NC (b = .29, p < .001) and ER (b = .13, p < .05) showed unique significant associations with 

CSA indicativity (JSD: b = .07, p = .292).  

Discussion 

In line with our hypotheses, all three CECSA scales significantly predicted suggestive 

questioning and a biased mindset toward the abuse hypothesis, with Naive Confidence (NC) 

having the largest effect sizes. The results of NC and Emotional Reactivity (ER) remained robust 
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in multiple regression analyses. All three scales also proved good reliability. The newly 

developed mock cases and conversation excerpts succeeded in creating slight to moderate 

suspicions about CSA, which still remained somewhat uncertain, as shown by the CSA 

indicativity and certainty ratings of 66% and 63%, respectively. The suggestiveness of the 12 

chosen questions validly measured a common latent construct—a suggestive questioning style—

as shown by the good CFA fit for a unidimensional model. The reliability of measuring 

suggestiveness (ω = .66) was close to what is considered acceptable for early stages of research 

(> .7; Lance et al., 2006; Nunnally & Bernstein, 1994). Because participants selected few 

suggestive questions on average (M = 2.07; 17.25%), the limited variance in the number of 

suggestive questions may have impaired reliability and further potential for prediction through 

the CECSA scales. It may be that some participants tend to pose suggestive questions when they 

have to formulate them themselves but recognize the superiority of open, non-suggestive 

questions when they are offered as options (similar results were found for suspect interviews; 

Lidén et al., 2018; May et al., 2021).   

Study Two: Free Writing Format 

The second study examined associations between the CECSA scales and suggestive 

questioning in a free writing format, whereby participants generated their own questions to pose 

to a child in written mock conversations. Thus, by measuring suggestive questioning closer to 

how it is applied in conversational practice, we increase the ecological validity compared to 

Study 1. As in Study 1, bias was measured through CSA indicativity ratings. The sample 

consisted of prospective police inspectors at a university of applied sciences. As in the previous 

study, we expected higher values on each of the three CECSA scales to relate to a higher number 

of suggestive questions (H1.1.1–H1.1.3) and higher ratings of CSA indicativity (H1.2.1–H1.2.3).  
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Method 

All hypotheses, data cleaning procedures, and analyses for this study were preregistered 

(https://aspredicted.org/GGN_GKW) unless stated otherwise. Open data and code for this study 

can be found via OSF (https://osf.io/hjkt2/?view_only=2b18866d0bf24a448280641f0e69aead). 

All measures and data exclusions are described in the following. We did not renew the ethics 

vote from Study 1 because there were only small changes in the study material. All participants 

provided written informed consent. 

Participants and Procedure  

We collected data from 241 undergraduate students who were in their first semester of 

studying to become police inspectors at a German university of applied sciences for public 

administration and whose curriculum had not yet covered CSA or child interviewing. 

Participation was voluntary, took place during lectures in a paper-pencil format, lasted 30 to 45 

minutes, and was not compensated. The survey consisted of a) questions about demographic 

characteristics and prior experiences with the topic of CSA, b) four mock cases and 

conversations about CSA suspicions, with instructions to freely write suitable questions and rate 

CSA indicativity, and c) the CECSA questionnaire (see Materials for details). For other research 

aims, the survey also assessed CSA knowledge and punitive attitudes.   

Based on an a priori power analysis for bivariate linear regressions (G*Power; Faul et al., 

2009), we aimed for a sample size of N = 150 to be able to detect effect sizes of b ≥ .2 with a 

power of .8 and a type 1 error probability of .05. We collected data from 241 participants to 

account for expected exclusions of 20% due to missing data because we did not control for 

completion of the paper-pencil questionnaires. Data exclusion was carried out as preregistered. 

After excluding 26 participants due to missing data for the dependent variable (formulated 

https://aspredicted.org/GGN_GKW
https://osf.io/hjkt2/?view_only=2b18866d0bf24a448280641f0e69aead
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questions), a final sample of 215 participants remained. For the CECSA items, careless 

responders (maximal longstring > 10) were not identified. Participants with > 20% missing data 

on an individual CECSA scale were excluded from the respective analysis (pairwise 

completion), which left between 212 and 214 participants per analysis (see Table 5). For 

participants with ≤ 20% missing data on an individual CECSA scale, we applied mean ipsative 

imputation. Participants’ demographic characteristics and experiences regarding CSA are 

summarized in Table 2.  

Measures 

Mock Conversations about Child Sexual Abuse Suspicions with Free Writing of 

Questions. Participants read four mock cases and excerpts from conversations about CSA 

suspicions as described in Study 1 but framed as a police interview with children. On three 

occasions in each interview, participants are asked to freely come up with a suitable next 

question to pose to the child to clarify the abuse suspicion. Overall, each participant writes down 

12 questions. As in Study 1, participants are asked to rate the indicativity of CSA and the 

certainty of their judgements on scales from 0 to 100.  

Coding. To code the questions generated by participants, two independent coders were 

trained by the first author. Both coders coded all questions regarding a) the formal question 

category (seven options) and b) the presence and type of suggestion (five options). The coding 

scheme, depicted in detail in Table 7, was developed in line with common taxonomies from 

forensic interviewing literature (Korkman et al., 2024; Pompedda et al., 2015). Disagreements 

between the coders were resolved through discussion between one coder and the first author until 

a consensus was reached. For the present study, the more comprehensive codings were collapsed 

into two binary variables: suggestive (vs. non-suggestive) questions and closed (vs. open) 
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questions (other questions that did not suit this taxonomy were not included; see Table 7 for 

allocations of question categories to binary variables). As in Study 1, the dependent variable was 

derived by summing the suggestive questions of each participant across the 12 indicators. 

Interrater reliability for the sum of suggestive questions was excellent with ICC(2.2) = .90 (CI95 

[.87, .93]) (Koo & Li, 2016).  

Self-Report Questionnaire on Cognitions and Emotions about Child Sexual Abuse 

(CECSA). See Study 1 for a description of the questionnaire on Cognitions and Emotions about 

Child Sexual Abuse (CECSA; Gewehr et al., 2023).  

Data Analysis 

All statistical analyses were conducted with R (v1.4.1717; R Core Team, 2021). In a 

preliminary non-preregistered step, we conducted a CFA to assess whether the 12 indicators of 

suggestiveness measure a common unidimensional latent construct (i.e., a suggestive questioning 

style) using the R package lavaan (Rosseel, 2012; see Supplement 2 for details on the CFA). To 

test the hypotheses that the CECSA scales relate to the number of suggestive questions (H2.1.1–

H2.1.3), we ran three bivariate regression analyses with each of the CECSA scale scores, 

respectively, as the independent variables and the number of suggestive questions as the 

dependent variable. Exploratorily, we also ran a multiple regression analysis to explore the 

unique contributions of each of the CECSA scales in predicting the number of suggestive 

questions. We conducted the same analyses to test the hypotheses that the CECSA scales relate 

to the CSA indicativity ratings (H2.1.1–H2.1.3), where the mean CSA indicativity score (across 

four mock cases) served as the dependent variable. All regression analyses were conducted using 

linear models, as the distributions of the dependent variables adhered to the preregistered criteria 

for approximate normality (skewness < 1).  
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Results 

Descriptive and Preliminary Analyses 

Of the CECSA scales, ER showed good internal consistency (α = .83), and values for NC 

and JSD were just below acceptable (α = .69, .68) for early research stages (Lance et al., 2006).  

Scale intercorrelations were low to moderate (r = .05–.19). Further descriptive scale statistics can 

be found in Table 4 and item statistics in supplementary Table S5. Across the 12 occasions, 

participants generated M = 3.84 (SD = 2.12, 32%) suggestive questions and M = 5.18 (SD = 2.39, 

43%) closed questions (see Table 4 for details). The CFA of the 12 indicators of suggestiveness 

showed a good fit for a unidimensional model (χ² [54.0] = 52.77, p = .522, CFI = 1.0, RMSEA = 

0.0, SRMR = 0.08). Reliability was low (ω = .52), and the factor loadings, although all positive, 

included seven loadings below λ = .4 (for details, see supplementary Table S3). The four mock 

cases and conversations were rated as being rather indicative of CSA (M = 69.97, SD = 13.1), 

and participants felt rather certain (M = 70.54, SD = 14.44) about their judgments (see Table 4 

for details). Intercorrelations between all relevant variables are shown in the supplementary 

Table S7. 

Regression Analyses  

The results of the linear regression models to predict suggestive questioning are 

summarized in Table 5. Only ER significantly related to the number of suggestive questions (b 

= .14, p < .05). The exploratory multiple regression analysis showed no significant effects. The 

results of the linear regression models to predict CSA indicativity ratings are summarized in 

Table 6. Only NC showed a significant effect in the bivariate (b = .37, p < .001) and multiple (b 

= .36, p < .001) regression analyses.  
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Discussion 

In Study 2, only the Emotional Reactivity scale predicted suggestive questioning, and 

only the Naive Confidence scale predicted bias (NC was robust in a multiple regression), 

providing support for 1/3 of our hypotheses. As in Study 1, the mock cases were perceived as 

somewhat indicative of CSA with moderate certainty. Compared to the numbers from Study 1, 

the participants posed a substantial number of suggestive questions (M = 3.84; 32%) in the free-

writing format of Study 2. This is in line with suspect interview research reporting stronger 

belief-consistent questioning in free-writing formats than in single-choice formats, which has 

been attributed to stronger ecological validity regarding cognitive load (Lidén et al., 2018; May 

et al., 2021). Therefore, free writing seems to be the more suitable approach to capture indicators 

of confirmatory processes, such as a suggestive questioning style.  

The good model fit of the CFA supported the notion that the suggestiveness of the 12 

questions is explained by a latent factor (i.e., a suggestive questioning style). However, despite 

the increase in suggestive questions compared to Study 1, the 12 indicators measured latent 

suggestiveness with only questionable reliability (ω = .52; various low factor loadings), which 

was lower than in Study 1. Surprisingly, the CECSA scales NC and JSD also showed lower 

reliability (α = .69, .68) than in Study 1 or the scale development study (Gewehr et al., 2023), 

while ER again showed good reliability (α = .83). Thus, the lack of support for our hypotheses 

linking suggestive questioning to NC and JSD may be attributed to the insufficient reliability of 

the constructs on both ends. To compensate for unsystematic measurement error of the indicators 

and thereby increase reliability, further studies should not only use a format that evokes many 

suggestive questions but also increase the overall number of questions participants have to come 

up with in the mock conversations. Furthermore, the sample size should be increased because 
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although the sample of Study 2 (N = 215) exceeded the planned sample size (N = 150, powered 

to detect effects of b ≥ .2), it may be fruitful to be able to detect smaller effects as well. In 

addition, simulations by Schönbrodt and Perugini (2013) suggest that a sample size of 250 is 

needed to obtain stable estimates of bivariate associations.  

Study Three: Natural Language in an Interactive Virtual Reality Paradigm 

Study 3 further increased ecological validity compared to Studies 1 and 2 by testing 

whether the CECSA scales relate to verbal suggestive questioning in interactive virtual reality 

mock conversations with virtual children about suspicions of child endangerment (e.g., CSA). 

The number of possible questions was also increased compared to Studies 1 and 2. Data was 

drawn from a study evaluating a training program on interview skills among teaching students 

(“ViContact”, Krause et al., 2024). We expected higher values on each of the three CECSA 

scales to relate to a higher number of suggestive questions (H3.1–H3.3).  

Method 

All hypotheses, data cleaning procedures, and analyses for this study were preregistered 

(https://aspredicted.org/blind.php?x=7yc7b9) unless stated otherwise. Open data and code are 

available via OSF (https://osf.io/hjkt2/?view_only=2b18866d0bf24a448280641f0e69aead). All 

measures and data exclusions are described in the following. The study was approved by the 

ethics committee of the Psychologische Hochschule Berlin (granted on 09/19/2018). All 

participants provided written informed consent.  

Participants  

In total, 148 students training to become teachers participated in a Virtual Reality (VR) 

study with multiple sessions designed to evaluate interventions of a training program for child 

interviewing (Krause et al., 2024). For the analyses presented here, we used data from the 

https://aspredicted.org/blind.php?x=7yc7b9
https://osf.io/hjkt2/?view_only=2b18866d0bf24a448280641f0e69aead
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participants’ first VR session, which was conducted prior to any training intervention. Adhering 

to preregistered criteria, we excluded one careless responder (maximal longstring > 10 in the 

CECSA scales) as well as six participants due to technical issues during VR sessions, leaving 

141 participants for our analyses. While the original sample size was determined by the 

resources available for the evaluation study (Krause et al., 2024), we deemed the final sample of 

141 participants sufficient for the present objectives, as, according to a sensitivity analysis for 

bivariate linear regressions (G*Power; Faul et al., 2009), it allowed the detection of effect sizes 

of b ≥ .2 with a power of .8 and a type 1 error probability of .05. Participants’ demographic 

characteristics and experiences regarding CSA are summarized in Table 2. 

Procedure  

Participation in the VR study was voluntary. The baseline session lasted 90 minutes and 

was compensated with €25. Participants provided demographic data and information about 

experiences with the topic of CSA and filled in the CECSA questionnaire (and a questionnaire 

on self-efficacy by Mensing et al. [2024], which is not relevant to the present study). They went 

through a familiarization phase in the virtual environment and then conducted two 10-minute VR 

interviews with two different virtual children, one male and one female (see Measures for details 

on the virtual children and interviews). In one interview, the child approached the participant and 

started the conversation, saying that they had something to tell (child-initiated interview). In the 

other interview, the participant had to initiate the conversation themself (teacher-initiated 

interview). Prior to each interview, participants read a case vignette about the child, including 

information about age, family, friends, housing, hobbies, school behavior, and, for teacher-

initiated interviews, a concerning observation of the child's behavior (see Supplement 5 for a 

vignette example). The participant’s task was to find out what had happened to the virtual child 
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and who was involved. Unknown to participants, each child had stored background information 

about having experienced one out of three possible critical events: a) sexual abuse, b) another 

protection issue (e.g., physical abuse), or c) a stressful event not relevant for child protection 

(e.g., an argument with another child). The balancing procedure assigning the four conditions 

(virtual child [male and female], interview initiator, and critical event) to each interview are 

detailed in Krause et al. (2024). After each interview, participants were asked to briefly write 

down what they had found out about the child’s critical experience and were presented with 

multiple-choice questions about the event-type (a, b, or c) and the persons involved. Participants 

also filled in VR experience questionnaires before and after the interviews (not relevant here; see 

Krause et al. [2024] for details). At all times in the laboratory, a research assistant was present 

with the participant, guiding them through the study procedure and coding their questions during 

the interviews (see Coding scheme).  

Materials & Measures 

Virtual Reality Interviews and Children. In a three-dimensional virtual reality setting, 

entered via a headset, the participant sits in a classroom behind a teacher’s desk and faces a 

virtual child. Key aspects of the case vignette are presented on a virtual notepad on the desk. 

Communication with the virtual children occurs via natural verbal language, with unlimited 

questioning in a ten-minute timeframe. For technical details, see Krause et al. (2024) and Barbe 

et al. (2023). 

The participant meets one of eight virtual children designed to simulate conversational 

behavior typical of ten-year-old children. Each is equipped with an individual memory covering 

everyday topics (e.g., family, friends, school) and one critical event, which can be a) sexual 

abuse, b) another child protection issue, or c) a less harmful negative event. The selection of the 
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virtual child’s answers occurs through a combination of a) automatic identification of keywords 

from participants’ questions, b) human coding of question categories, and c) a probabilistic 

algorithm based on empirical findings on children’s response patterns (see Supplement 6 for 

details). The coding of questions is performed simultaneously during the interview by a human 

operator (see Coding Scheme for details).  

Coding Scheme and Procedure. Ten operators were trained to code the VR interviews. 

During each interview, one operator simultaneously coded each utterance in terms of a) the 

formal question category (six options) and b) the presence and type of suggestion (three options). 

Further codings regarding rapport were conducted but are not analyzed here. The operators were 

blind to the present hypotheses. Interrater agreement was assessed by coding interview 

transcripts and indicated good performance for formal question categories (Fleiss' κ = .81) and 

the presence and type of suggestion or rapport (κ = .75). For the present study, the codings were 

collapsed into the two binary variables suggestive (vs. non-suggestive) question and closed (vs. 

open) question (utterances of greeting and saying goodbye to the child were excluded; see Table 

7 for allocations of question categories to binary variables). The dependent variables for our 

analyses were derived by calculating the mean number of suggestive questions per interview 

across the participants’ two interviews.  

Self-Report Questionnaire on Cognitions and Emotions about Child Sexual Abuse 

(CECSA). See Study 1 for a description of the questionnaire on Cognitions and Emotions about 

Child Sexual Abuse (CECSA; Gewehr et al., 2023).  

Data Analysis 

Statistical analyses were conducted with R (v1.4.1717; R Core Team, 2021). In a 

preliminary non-preregistered step, we estimated the reliability of measuring a suggestive 
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questioning style via correlations and split-half reliabilities (Spearman-Brown prediction 

formula) of the number and percentage of suggestive questions between the participants’ two VR 

interviews. A CFA was not feasible here because conversational turns (i.e., virtual children’s 

utterances and opportunities for participants to pose questions) were neither standardized nor 

limited in number, so they could not be aggregated into a fixed set of items across participants. 

To test the hypotheses that the CECSA scales relate to suggestive questioning (H3.1–

H3.3), we ran three bivariate regression analyses with each of the CECSA scale scores, 

respectively, as the independent variables and the mean number of suggestive questions per 

interview as the dependent variable. In three further multiple regression analyses, we 

exploratorily added the total number of questions posed as a control variable for each CECSA 

scale’s prediction of suggestiveness. A last exploratory multiple regression analysis assessed the 

unique contributions of each of the three CECSA scales in predicting the mean number of 

suggestive questions. 

Results 

Descriptive and Preliminary Analyses 

Internal consistencies of the CECSA scales were close to acceptable for NC (α = .69), 

acceptable for JSD (α = .76), and good for ER (α = .82). Scale intercorrelations were low to 

moderate (r = .02–.28). Further descriptive scale statistics are shown in Table 4 and item 

statistics in supplementary Table S5. Across the two VR interviews, participants posed M = 

26.35 (SD = 5.48) questions on average per conversation, of which M = 12.18 (SD = 3.78; 

46.22%) were closed questions. Only a few questions per conversation (M = 2.69, SD = 2.01; 

10.21%) were suggestive (see Table 4 for details). The correlation between the numbers of 

suggestive questions in the participants’ two interviews was r = .41, and split-half reliability 
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was .58. Similarly, the correlation between the percentages of suggestive questions in the two 

interviews was r = .45, and split-half reliability was .61, which overall indicates questionable 

reliability.  

Regression Analyses  

Table 5 shows the results of the linear regression models to predict suggestive 

questioning (H3.1–H3.3). Only NC significantly related to the number of suggestive questions in 

the bivariate analysis (b = .17, p < .05) and the multivariate analysis that included all CECSA 

scales (b = .18, p < .05). Results of the multiple regression analyses controlling for the overall 

number of questions were non-significant (see supplementary Table S4). 

Discussion 

In Study 3, suggestive questioning was predicted only by the Naive Confidence (NC) 

scale (robustly in a multiple regression), providing support for only one of our three hypotheses. 

Participants posed few suggestive questions (M = 2.69) per conversation. Given the large total 

number of questions on average (M = 26.35), this reveals a much lower rate of suggestiveness 

(10.21%) relative to the two previous studies. At first, this may seem to counter the assumption 

that paradigms that are more ecologically valid, especially in terms of cognitive load, are more 

suitable for capturing confirmatory processes (Lidén et al., 2018; May et al., 2021). However, the 

paradigms vary in other ways as well, making them difficult to compare. For example, the paper-

pencil designs (Studies 1 and 2) provide only four question opportunities per case, which renders 

each individual question relevant for clarifying the suspicion. This may prompt stronger 

confirmatory processes for each question compared to the mock conversations of Study 3, where 

the dialogues unfold more slowly and utterances also follow other goals, such as establishing 

rapport. Thus, from an assessment perspective, the VR paradigm, despite its improved ecological 
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validity and larger number of questions, is not more suitable for capturing confirmatory 

processes and suggestive questioning.  

Perhaps due to its rare occurrence, suggestiveness was measured with only questionable 

reliability, as indicated by the split-half reliabilities and intercorrelations between participants’ 

conversations. As in the previous studies, the limited presence and reliability of suggestiveness 

may have impeded further prediction through the CECSA scales, and an increased sample size 

would provide the power to detect smaller effects and provide higher stability of estimates 

(Schönbrodt & Perugini, 2013). This may be particularly relevant for reassessing the non-

significant effect of Emotional Reactivity (ER; b = .07). The effect found for Justice System 

Distrust (JSD), however, was not even in the positive range (b = -.01) and therefore provides no 

support for our hypothesis.    

Meta-analytical integration  

To evaluate the predictive validity of the CECSA scales across studies, we meta-

analytically integrated the results of the bivariate regression analyses from Studies 1, 2, and 3. 

Specifically, we ran six (non-preregistered) fixed effects meta-analyses using the R package 

metafor (Viechtbauer, 2010): Three meta-analyses focused on the bivariate regression 

coefficients for predicting suggestive questioning from each of the three CECSA scales across 

Studies 1, 2, and 3 (N = 640 participants, k = 3 studies), and three meta-analyses focused on the 

bivariate regression coefficients for predicting CSA indicativity from each of the three CECSA 

scales across Studies 1 and 2 (N = 400 participants, k = 2 studies). The decision for the fixed-

effects variant was based on the small number of included studies (k = 2; k = 3), which would 

result in imprecise estimations of between-study variance in random-effects meta-analyses 

(Hedges & Vevea, 1998). 
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Results  

All meta-analyses yielded significant results. Suggestive questioning was significantly 

predicted by the three CECSA scales Naive Confidence (b = .16, SE = .04, p < .001, CI95 

[.08, .24]), Emotional Reactivity (b = .17, SE = .04, p < .001, CI95 [.09, .26]), and Justice System 

Distrust (b = .08, SE = .04, p = .040, CI95 [.004, .16]). Similarly, CSA indicativity was meta-

analytically predicted by the CECSA scales Naive Confidence (b = .37, SE = .04, p < .001, CI95 

[.29, .45]), Emotional Reactivity (b = .19, SE = .05, p < .001, CI95 [.10, .28]), and Justice System 

Distrust (b = .11, SE = .05, p = .016, CI95 [.02, .20]). Notably, the JSD scale showed the smallest 

effect sizes in both analyses on a significance level of α = .05, while all other effects were 

significant on the level of α = .001.  

General Discussion 

We tested the impact of Cognitions and Emotions about Child Sexual Abuse (CECSA) 

on suggestive questioning and bias with a series of three studies and a meta-analytical 

integration. Overall, we found robust evidence that the subscales Naive Confidence and 

Emotional Reactivity, but not Justice System Distrust, can predict a suggestive questioning style 

and a biased mindset toward the abuse hypothesis.   

Prediction of Suggestive Questioning and Bias through Cognitive and Emotional Patterns 

Across all studies, we found good evidence that the Naive Confidence (NC) scale 

predicts suggestiveness, with significant effects in the meta-analytical integration (b = .16) and 

two of the individual studies (b = .17, .22), including the most ecologically valid natural 

language paradigm. Similarly, we found good evidence that Emotional Reactivity (ER) predicts 

suggestiveness, with significant effects in the meta-analytical integration (b = .17) and two 

individual studies (b = .26, .14; not in the natural language paradigm). For Justice System 



COGNITIONS, EMOTIONS, AND SUGGESTIVE QUESTIONING 84 

Distrust (JSD), we found a significant effect only in the least ecologically valid single-choice 

paradigm (b = .15) and a tiny, barely significant effect in the meta-analysis (b = .08, α = .04).  

When predicting a biased mindset based on the CSA indicativity ratings of Studies 1 and 

2, we found results similar to those for suggestiveness. NC showed the largest predictive effects 

in both individual studies (b = .36, .37) and in the meta-analysis (b = .37). ER showed a 

significant effect in Study 1 (b = .24) and in the meta-analysis (b = .19), and JSD did as well, but 

to a smaller degree (Study 1: b = .22; meta-analysis: b = .11).  

Overall, Naive Confidence and Emotional Reactivity predicted both bias and suggestive 

questioning rather robustly and largely in line with our hypotheses, and they showed significant 

(non-preregistered) meta-analytical effects. The effect sizes (b = .14–.37) are in line with those 

commonly found in personality, social, and applied psychology (r ≈ 20; Bosco et al., 2015; 

Gignac & Szodorai, 2016; Richard et al., 2003). While the well-known heuristic by Cohen 

(1988) would classify them as low- to medium-sized, more contemporary, empirically derived 

guidelines would consider them medium to large effects (Bosco et al., 2015; Funder & Ozer, 

2019; Gignac & Szodorai, 2016). Notably, when predicting behavior based on individual 

differences, the real-life impact of the often small effects (Bosco et al., 2015) lies in their 

accumulation across repeated behaviors (Funder & Ozer, 2018; Thielmann et al., 2020). As such, 

even small influences of the interviewer’s cognitive and emotional characteristics on their degree 

of suggestiveness can accumulate to create strong suggestive pressure when children are 

interviewed at length or repeatedly.  

This underlines the validity of the two CECSA scales NC and ER and their practical 

utility to, for example, assist in the selection of suitable interview personnel or the identification 

of interviewers’ individual training needs. In addition, training curricula on evidence-based 
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interviewing could be enriched or even individualized by modules on emotional coping strategies 

(targeting high Emotional Reactivity) and on abuse indicators, children’s disclosure patterns, and 

human judgment fallacies (targeting Naive Confidence). While many participants would benefit 

from such content, individually customized curricula could allow more efficient allocation of 

resources. Furthermore, training programs that target such bias-associated characteristics can be 

evaluated using the CECSA scales NC and ER. Regarding the Justice System Distrust scale, we 

do not deem the (especially meta-analytical) evidence from our analyses strong enough to 

recommend practical or scientific application when it comes to predicting suggestiveness or bias.  

From an empirical knowledge perspective, the present results help to shed light on the 

understudied issue of differential suggestiveness: Individuals who naively believe that they can 

innately or intuitively identify sexually abused children and that children will only provide 

accurate information have a higher risk of falling into suggestive questioning, as do people who 

tend to have strong emotional reactions to the issue of CSA. However, individuals’ skepticism 

regarding the judicial system’s ability to adequately prosecute CSA does not necessarily relate to 

their degree of suggestiveness when questioning children.  

Performance of the Mock Case Material and Measures of Suggestive Questioning  

The newly developed mock case material used in Studies 1 and 2 successfully triggered 

some degree of suspicion in participants regarding potential sexual abuse experiences of the 

children, as indicated by the CSA indicativity and certainty ratings between 63–71%.  

The 12 indicators of suggestive questioning in both Study 1 (single-choice selected 

questions) and Study 2 (coded written questions) showed good fit for a unidimensional model in 

confirmatory factor analyses, indicating appropriateness to summarize them in a common 

construct measuring suggestive questioning style. However, the reliability of the measure was 
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not satisfying (Study 1: ω = .66, Study 2: ω = .52), possibly due to the dichotomous nature of the 

items and the rather low absolute number of suggestive questions (Study 1: M = 2.07; 17%; 

Study 2: M = 3.84, 32%), which limits the potential to explain latent variance. This is in line with 

or even increased compared to previous research, which has typically found suggestive questions 

to be rare (but consequential) with 8–15% suggestive questions in field studies (Cederborg et al., 

2000; Johnson et al., 2015; Korkman et al., 2008; Peixoto et al., 2017) and even rarer (5–9%) in 

laboratory mock interviews (Cyr et al., 2021; Kask et al., 2022; Pompedda et al., 2015; Sternberg 

et al., 2001) across varying samples and professions (see Brubacher et al., 2014, for an example 

of 33% among teachers).  

Although non-suggestive questions remained more frequent, participants posed almost 

double the number of suggestive questions in the ecologically more valid free writing format 

(32%) than in the single-choice paradigm (17%). This is in line with findings from suspect-

interview research, where free writing also prompted more belief-consistent questioning than 

single-choice formats (Lidén et al., 2018; May et al., 2021). It seems that people generally do 

appreciate the superiority of non-suggestive questions, at least if they are made aware of the 

option. However, they less often formulate non-suggestive questions themselves, either because 

such questions don’t come to mind if not explicitly mentioned or because it is cognitively more 

demanding to generate a good question than to detect one (Lidén et al., 2018). Indeed, 

confirmation bias is thought to flare up under high working memory demands (Evans & 

Stanovich, 2013; Neal et al., 2022), and the same can be assumed for suggestive questioning. 

Therefore, we suggest that future studies aiming to capture suggestiveness in a paper-pencil 

design use a free writing format because it is more ecologically valid and prompts more 

suggestive questions than the single-choice paradigm. However, we recommend increasing the 
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number of suggestiveness indicators to compensate for unsystematic measurement error, thus 

improving reliability (e.g., by increasing the number of mock cases or the number of question 

opportunities within the existing, or possibly prolonged, mock interviews). Measuring 

suggestiveness in a more fine-grained way (i.e., with more levels than our dichotomous variable) 

could further increase reliability.  

The same recommendations apply for measuring suggestive questioning through natural 

language in dynamic virtual interviews, as participants in Study 3 posed similarly few suggestive 

questions (M = 2.69 per conversation; 10%) and reliability was similarly unsatisfying. Although 

the dynamic virtual conversations increase ecological validity and question opportunities 

compared to Studies 1 and 2, they are not necessarily more suitable for prompting suggestive 

questions. The low reliability can also be explained by the varying difficulty of indicators within 

and between participants, as, in contrast to Studies 1 and 2, each virtual interview unfolded 

individually, meaning that the context in which a question had to be posed (i.e., the previous 

response of the child) was different for each question. Note that the limited reliability of the 

suggestiveness measurement in Studies 1-3 does not necessarily limit the reported prediction 

findings, as the model fit indicated high validity of a unidimensional construct. Rather, it 

suggests that future studies with higher reliability may be able to explain an even larger share of 

variance in suggestive questioning.  

Limitations and Future Directions 

A general limitation of our studies is the unknowable generalizability of the 

suggestiveness and bias measures and the CECSA predictions to real-world settings. We 

partially addressed this issue by increasing the ecological validity across the study designs, but 

future studies ought to assess associations between the three measures and real-life interview 
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performances of working professionals. In addition, testing the long-term stability of the CECSA 

scales and a suggestive questioning style has yet to be tested, which is a prerequisite for 

assuming stable individual differences. Future studies should close this gap by reassessing 

individuals after varying timeframes.  

Over the three studies, we not only varied the suggestiveness measure but also used 

different samples (human science vs. police vs. teaching students), so we cannot with certainty 

attribute the differences between the study results to either of the two factors. As the human 

science sample (Study 1) consisted of almost 50% teaching students, a large overlap with the 

teaching students sample (Study 3) seems likely, but sample differences could account for the 

results of the police students (Study 2). In particular, the increased number of suggestive 

questions in Study 2, which we attributed to the free writing format, may have been due to 

characteristics of the police student sample. In contrast, the CECSA scores were remarkably 

similar for the three samples, with the exception of the police students’ descriptively lower mean 

JSD score. Given that these students decided to work for and are educated by law enforcement, 

this is unsurprising. Regarding the prediction findings, in particular the robust findings for NC 

and ER, we have no theoretical reason to assume that associations between these scales and 

suggestiveness would vary among professions. Nevertheless, future studies should reassess the 

predictions using the free writing format with different samples.   

There were some exceptions to the overall pattern of support for our hypotheses 

regarding NC and ER: In Study 2, NC did not predict suggestion, and ER did not predict bias, 

and in Study 3, ER did not predict suggestion. We attribute these inconsistencies to 

methodological limitations, such as the limited reliability of the suggestiveness measures, the 

partially only acceptable reliability of individual CECSA scales, and the limited sample sizes. 
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Notably, Study 1, which had the largest sample size and showed the highest reliability values for 

suggestive questioning and the CECSA scales, also provided support for all our hypotheses.  

The meta-analyses provided a way to quantitatively integrate the findings of the three 

studies and compensate for their moderate sample sizes.  However, the fixed-effects variant 

restrictively assumes the existence of only one true effect, while there may be heterogeneity 

between the true effects of our studies. A random-effects meta-analysis was not feasible because 

the small number of studies would have led to imprecise estimations of between-study variance 

(Hedges & Vevea, 1998), but future meta-analyses that are able to integrate more studies should 

opt for a random-effects approach.   

Opening the perspective, future studies could investigate other individual differences that 

may predict bias and suggestive questioning. A bottom-up approach involving exploratory 

correlation of various personality traits with suggestiveness in a large sample could be fruitful 

given the current lack of empirical knowledge about the relation of suggestiveness to specific 

traits. As previously discussed, studies aiming to measure suggestiveness behaviorally should 

include a large enough number of suggestiveness indicators (i.e., occasions to pose questions) to 

account for the rare occurrence of suggestive questions.  

Conclusion 

Across a series of three studies and a meta-analytical integration, we found a biased 

mindset and a suggestive questioning style to be robustly predicted by two scales of the 

questionnaire on Cognitions and Emotions about Child Sexual Abuse. Individuals high in Naive 

Confidence, who overestimate both their ability to recognize abused children and the accuracy of 

children’s abuse reports, are at risk of posing more suggestive questions and drawing biased 

conclusions. Similarly, individuals high in Emotional Reactivity regarding child sexual abuse 
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more strongly tend toward suggestive questioning and biased evaluations. We did not find 

sufficient support for an association between Justice System Distrust and suggestive questioning 

or bias. The results further our understanding of differential aspects of suggestive questioning 

and can be of practical use when developing or evaluating interviewer training programs or when 

selecting suitable personnel to talk to children about potential experiences of sexual abuse.  
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Tables 

Table 1  

CECSA Items and Allocations to Scales 

Nr. Scale Item 

1 NC I would trust my first impression when assessing whether a child was sexually abused or not. 

2 ER When it comes to the topic of child sexual abuse, I react very emotionally. 

3 NC You generally already know whether a child has been sexually abused or not before talking with 
him/her 

4 JSD When it comes to child sexual abuse, courts are not taking children seriously enough. 

5 ER When the media reports about child sexual abuse, I often feel a lot of anger. 

6 JSD In cases of child sexual abuse, it is easy for a good lawyer to get an acquittal for the suspect. 

7 NC I cannot imagine that I would be fooled by a child when it comes to sexual abuse. 

8 NC False allegations of child sexual abuse are very rare. 

9 JSD As long as there is no clear evidence, it is hopeless to report child sexual abuse to the police. 

10 ER When the media reports about child sexual abuse, I often feel a lot of disgust. 

11 NC Suggestive interview techniques only influence children's memories of details and banal things. 

12 NC Even if children do not yet dare to tell about sexual abuse, I could very probably look at them if 
something like this had happened to them. 

13 JSD In cases of child sexual abuse, courts usually hesitate to convict the suspect. 

14 NC Adults who work a lot with children professionally, probably recognize intuitively whether a child 
is telling the truth about sexual abuse or not. 

15 ER When the media reports about child sexual abuse, I often feel strong hatred towards the offender. 

16 JSD I don't have faith in the potential of the justice system to prosecute perpetrators of sexual abuse. 

17 NC Children have no reason to say that they have been sexually abused, if something like this has not 
actually happened to them. 

18 ER When the topic of child sexual abuse is discussed, I often feel sadness. 

19 NC You can recognize whether a child was suggestively influenced. 

20 NC It is very unlikely that sexually abused children exaggerate when they tell about an abusive 
experience. 

21 JSD Reports of child sexual abuse are not taken seriously enough by the police. 

22 ER When the topic of child sexual abuse is discussed, I often feel anger. 

23 NC I can tell if a child is telling the truth about a sexual abuse. 

Note. NC = Naive Confidence; ER = Emotional Reactivity; JSD = Justice System Distrust. 
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Table 2 

Demographic Characteristics and Prior Experiences of Participants in Studies 1 - 3 

  Study 1 
N = 285 

Study 2 
N = 215 

Study 3 
N =141 

 n % n % n % 
Gender       
 Female 223 78.2 72 33.5 119 84.4 
 Male  60 21.1 140 65.1 21 14.9 
 Other 0 0 0 0 0 0 
 No response 2 0.7 3 1.4 1 0.7 
University subject       
 Psychology 79 27.7  - - - - 
 Social Work 31 10.9  - - - - 
 Teaching 132 46.3 - - 141 100 
 Educational Science 1 0.4 - - - - 
 Pedagogy 23 8.1 - - - - 
 Other 0 0 - - - - 
 No response 19 6.7 - - - - 
Academic experiences with 
study topic       

 Yes 51 17.9 9 4.2 1 0.7 
 No 234 82.1 128 59.5 139 98.6 
 No response 0 0 78 36.3   
Other educational experiences 
with study topic       

 Yes 39 13.7 13 6.0 6 4.3 
 No 246 86.3 199 92.6 134 95.0 
 No response 0 0 3 1.4 1 0.7 
Victimization to sexual assault       
 Yes 53 18.6 - - 7 5.0 
 No 215 75.4 - - 131 92.9 
 No response  17   6.0 - - 3 2.1 
Parenthood       
 Yes 16 5.6 - - - - 
 No 269 94.4 - - - - 

Note. Participants’ mean age was 24.86 years (SD = 5.48) in Study 1, 22.17 years (SD = 4.41; 
three participants provided no information) in Study 2, and 23.63 years (SD = 3.51; one 
participant provided no information) in Study 3.  
Academic experiences and other educational experiences with the study topic refer to prior 
discussions about how to handle CSA allegations in university or other educational contexts. 
Victimization by sexual assault refers to having been victimized by sexual assault during 
childhood, adolescence, or adulthood. Parenthood refers to having children of one’s own. The 
dash (“-”) indicates that the variable was not assessed, or the response option was not given.  
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Table 3 

Scheme of Four Question Types for the Single-Choice Items and Example Questions 

  Non-Suggestive Suggestive 

Open Question  “What do you do when 
you two play together?” 

“What is uncomfortable for 
you when you two play 
together?” 

Closed Question  

“Do you play board 
games, or do you play a 
different kind of 
game?” 

“Is it the games that are 
uncomfortable to you or is he 
doing something else that is 
making you feel 
uncomfortable?” 

Note. In the examples, the child has so far not mentioned feeling uncomfortable when playing 
games.  
 

Table 4  

Descriptive Results for the Mock Case- and Conversation Variables and Descriptive Results and 

Intercorrelations for the CECSA Scales in Studies 1 - 3 

Study Subscale n M SD Mdn skew kurtosis α 
Pearson’s r 
NC ER 

Study 1           
 Sum of Suggestive Questions 285 2.07 1.98 1 1.24 1.8 .63   
 Sum of Closed Questions 285 4.88 2.57 5 .21 -.69 .64   
 CSA Indicativity 285 66.55 15.06 67 -.24 -.38 .77   
 Certainty 285 63.16 18.1 64.75 -.22 -.19 .80   

 
Naive Confidence (NC) 260 3.12 0.65 3.09 -.07 -.23 .79   
Emotional Reactivity (ER) 257 4.68 1.05 4.83 -.87 .61 .90 .31**  
Justice System Distrust (JSD) 266 3.39 0.86 3.5 0 -.22 .80 .40** .32** 

Study 2           
 Sum of Suggestive Questions 215 3.84 2.12 4 .5 -.23 .54   
 Sum of Closed Questions 215 5.18 2.39 5 .04 -.55 .46   
 CSA Indicativity 215 69.97 13.1 70 -.59 .48 .6   
 Certainty 215 70.54 14.44 71.25 -.27 -.24 .75   

 
Naive Confidence (NC) 212 3.35 0.58 3.36 -.18 -.21 .69   
Emotional Reactivity (ER) 214 4.67 0.85 4.67 -.35 -.52 .83 .19**  
Justice System Distrust (JSD) 213 2.72 0.71 2.67 .39 -.15 .68 .12 .05 

Study 3           
 Overall number of questions 141 26.35 5.48 26 -.09 -.14 -   
 Sum of Suggestive Questions 141 2.69 2.01 2.5 .89 .3 -   
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Study Subscale n M SD Mdn skew kurtosis α 
Pearson’s r 
NC ER 

 Sum of Closed Questions 141 12.18 3.78 12 .31 .02 -   

 
Naive Confidence (NC) 141 3.18 0.54 3.18 -.1 -.17 .69   
Emotional Reactivity (ER) 141 4.58 0.8 4.67 -.63 .91 .82 .14  
Justice System Distrust (JSD) 141 3.44 0.76 3.5 -.02 .22 .76 .28** .02 

Note. * indicates p < .05. ** indicates p < .01. 

 

Table 5  

Results of Individual, Multiple, and Meta-Analytically Integrated Ordinal and Linear Regression 

Analyses to Predict Suggestive Questioning in Studies 1 – 3 

Study Analysis Subscale n b SE 95% CI p 

LL UL 
Study 1         
 Ordinal Regression Naive Confidence 260 .22 .07 .09 .35 - 
 Ordinal Regression Emotional Reactivity 257 .26 .07 .13 .29 - 
 Ordinal Regression Justice System Distrust 266 .15 .06 .02 .27 - 
 

Multiple Ordinal  
Regression 

Naive Confidence 
256 

.15 .07 .00 .30 - 
 Emotional Reactivity .21 .07 .07 .35 - 
 Justice System Distrust .01 .07 -.13 .16 - 
Study 2         
 Linear Regression Naive Confidence 212 .09 .07 -.05 .23 .188 
 Linear Regression Emotional Reactivity 214 .14 .07 .01 .28 .035 
 Linear Regression Justice System Distrust 213 .05 .07 -.09 .18 .501 
 

Multiple Linear  
Regression 

Naive Confidence 
208 

.08 .07 -.06 .22 .286 
 Emotional Reactivity .13 .07 -.004 .27 .057 
 Justice System Distrust .04 .07 -.09 .18 .522 
Study 3         
 Linear Regression Naive Confidence 141 .17 .08 .00 .33 .047 
 Linear Regression Emotional Reactivity 141 .07 .09 -.10 .23 .440 
 Linear Regression Justice System Distrust 141 -.01 .09 -.18 .16 .924 
 

Multiple Linear  
Regression 

Naive Confidence 
141 

.18 .09 .004 .35 .045 
 Emotional Reactivity .04 .09 -.13 .21 .625 
 Justice System Distrust -.06 .09 -.23 .11 .498 
Meta-Analyses (k = 3)        
  Naive Confidence 613 .16 .04 .08 .24 < .001 
  Emotional Reactivity 612 .17 .04 .09 .26 < .001 
  Justice System Distrust 620 .08 .04 .004 .16 .040 

Note. CI = Credible interval for Study 1, confidence interval for Studies 2 and 3. Bold font 

indicates a significance level of at least α = .05. For Study 1, p values are not indicated because 
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of Bayes parameter estimations. Instead, 95% CIs that do not include zero indicate strong 

evidence. Parameters of Study 1 are reported on a latent normally distributed variable underlying 

the ordinal items. 

 

Table 6 

Results of Individual, Multiple, and Meta-Analytically Integrated Linear Regression Analyses to 

Predict CSA Indicativity Ratings in Studies 1 and 2 

Study Analysis Subscale n b SE 95% CI p 

LL UL 
Study 1         
 Linear Regression Naive Confidence 260 .37 .06 .25 .48 < .001 
 Linear Regression Emotional Reactivity 257 .24 .06 .12 .36 < .001 
 Linear Regression Justice System Distrust 266 .22 .06 .10 .34 < .001 
 

Multiple Linear  
Regression 

Naive Confidence 
256 

.29 .07 .17 .42 < .001 
 Emotional Reactivity .13 .06 .01 .26 .037 
 Justice System Distrust .07 .07 -.06 .20 .292 
Study 2         
 Linear Regression Naive Confidence 212 .37 .06 .24 .50 < .001 
 Linear Regression Emotional Reactivity 214 .13 .07 .00 .27 .052 
 Linear Regression Justice System Distrust 213 -.04 .07 -.18 .09 .524 
 

Multiple Linear  
Regression 

Naive Confidence 
208 

.36 .07 .23 .49 < .001 
 Emotional Reactivity .07 .07 -.06 .20 .299 
 Justice System Distrust -.09 .07 -.22 .04 .165 
Meta-Analyses (k = 2)        
  Naive Confidence 472 .37 .04 .29 .45 < .001 
  Emotional Reactivity 471 .19 .05 .10 .28 < .001 
  Justice System Distrust 479 .11 .05 .02 .20 .016 

Note.CI = Confidence Interval. Bold font indicates a significance level of at least α = .05.  

 

 

 

 

 



COGNITIONS, EMOTIONS, AND SUGGESTIVE QUESTIONING 96 

Table 7 

Binary and Comprehensive Question Categories for Study 2 and 3  

Formal Question Categories 

Cl
os

ed
 Q

ue
sti

on
s  

Choice question Questions containing two or more options for the child to choose from. 
(“Were you at home or at school when that happened?”) 

Yes-no question Questions containing new information provided by the interviewer for 
confirmation or negation. (“Did you have a nice time with your 
friend?”) 

O
pe

n 
Q

ue
sti

on
s 

Invitation to tell Utterances inviting a free narrative, allowing the child to present their 
recollections without introducing any information. (For example, “Tell 
me what happened”, “Tell me more about that”, “Tell me about your 
handball training”.) 

Facilitator Repeating, summarizing or paraphrasing what the child has said without 
adding new or false information; Utterances signaling understanding for 
the child or short utterances indicating active listening (“U-hu“, “Okay“, 
“Yes?“).  

Directive question “Wh”-questions asking for specific details of a situation or broader topic 
without introducing new information. 

O
th

er
 Q

ue
sti

on
 ty

pe
s  

Incomprehensible question Questions that are difficult to understand for children because of their 
length, complexity, or ambiguity.  

Repetition Request  Request to repeat the last answer  
(applies only to study 3) 

Unspecified Questions that do not fit in any of the categories above.  
 (applies only to study 2) 

 

Suggestiveness 

Su
gg

es
tiv

e  

Specific suggestion 
(assuming maltreatment) 

Yes-no questions that contain information conforming to a scheme of 
child abuse or in which the interviewer communicates what answer is 
expected, and paraphrases or comments that contain new information 
(not just schema-conforming) that the child has not previously 
expressed. 

Specific suggestion 
(assuming no 
maltreatment) 

(only applies to study 2; did not occur) 
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Unspecific suggestion Utterances that do not contain specific new information about the event 
in question, but encourage speculation or communicate an expectation 
through strong evaluations, negative feedback on the child's statement, 
or claims about already knowing what happened.  

Pressure  Pressure or manipulation to evoke a narrative response, without 
suggesting specific information. (Applies as separate category only to 
study 2; was integrated into “Unspecific suggestion” in study 3) 

N
ot

 
su

gg
es

tiv
e 

No suggestion  -  

Note. To collapse the formal question categories into the bivariate variable “open vs. closed 

questions,” questions labeled as “other question types” were ignored. In Study 2, the category 

“specific suggestion (assuming no maltreatment)” was included in the coding scheme but not 

used, as no such question was produced by the participants.  
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A R T I C L E  I N F O   

Keywords: 
Child interviewing 
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Training 
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A B S T R A C T   

Background: Training for child interviewing in case of suspected (sexual) abuse must include ongoing 
practice, expert feedback and performance evaluation. Computer-based interview simulations 
including these components have shown efficacy in promoting open-ended questioning skills. 
Objective: We evaluated ViContact, a training program for childcare professionals on conversa-
tions with children in case of suspected abuse. 
Participants and setting: 110 student teachers were divided into four groups and took part either in a 
two-hour virtual reality training through verbal interaction with virtual children, followed by auto-
mated, personalized feedback (VR), two days of online seminar training on conversation skills, related 
knowledge and action strategies (ST), a combination of both (ST → VR), or no training (control group, 
CG). 
Methods: We conducted a pre-registered, randomized-controlled evaluation study. Pre-post 
changes on three behavioral outcomes in the VR conversations and two questionnaire scores 
(self-efficacy and – undesirable – naïve confidence in one's own judgment of an abuse suspicion) 
were analyzed via mixed ANOVA interaction effects. 
Results: Combined training vs. CG led to improvements in the proportion of recommended 
questions (ηp

2 ↑ 0.75), supportive utterances (ηp
2 ↑ 0.36), and self-efficacy (ηp

2 ↑ 0.77; all ps ω
.001). Both interventions alone improved the proportion of recommended questions (VR: ηp

2 ↑
0.67, ST: ηp

2 ↑ 0.68, ps ω .001) and self-efficacy (VR: ηp
2 ↑ 0.24, ST: ηp

2 ↑ 0.65, ps ω .001), but not 
supportive utterances (VR: ηp

2 ↑ 0.10, ST: ηp
2 ↑ 0.13, both n. s.). 

Conclusions: The combination of VR and ST proved most beneficial. Thus, VR exercises should not 
replace, but rather complement classical training approaches.  
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1. Introduction 

Research has repeatedly shown that interviewers questioning children about suspected sexual abuse often do not apply the 
interview techniques recommended by best practice guidelines (see Faller, 2015, for an overview), but rather ask many specific closed 
questions. In reaction to this, a number of training programs on best-practice interviewing have been developed. Early attempts were 
based on classical didactics (classroom-based or online seminar settings, theoretical lectures, discussions and written and partnered 
roleplay exercises) and often did not improve the interview quality to a satisfactory extent (see Benson & Powell, 2015, for an 
overview). Based on former research findings, Powell (2008) identified six key features of effective interviewer trainings: (1) establish 
an understanding of the core underlying principles of effective interviewing, (2) provide an interview framework that maximizes 
narrative detail, (3) give clear instructions about its application, and enable (4) effective ongoing practice, (5) expert feedback and (6) 
regular performance evaluations. The latter three aspects – practice, feedback, and performance evaluation – imply that a program 
must either follow up on participants' field interviews or develop mock interview scenarios that provide realistic training opportu-
nities. Feedback on field interviews has been shown to lead to increased use of open questions when combined with the use of the 
NICHD protocol (e.g., Cyr & Lamb, 2009). However, following up on field interviews is often legally or organizationally challenging 
(Powell & Barnett, 2015) and using real cases for training of otherwise untrained personnel may be unethical, as mistakes can be highly 
consequential. In addition, feedback on field interviews is only possible regarding the types of questions asked (so called process 
feedback), but not regarding the accuracy of an interviewer's conclusion about a case (so called outcome feedback), as the ground truth 
is usually unknown (Pompedda et al., 2017). 

Mock interviews allow for process as well as outcome feedback. However, children themselves cannot serve as interview partners 
due to ethical considerations. Adult actors, in turn, must be trained to simulate the conversational behavior of children realistically (e. 
g., different levels of detail and accuracy in response to question types) in order to create a valid learning environment (Nicol et al., 
2023; Powell et al., 2022). For example, Powell and colleagues trained post-graduate students, who were already experienced with 
child interviewing, for 25 h across 12 weeks to act the role of a child (Powell et al., 2008a, 2008b). Interview roleplays with such 
extensively trained actors led to an increased usage of recommended questions for interviewers applying NICHD or other highly 
structured protocols (Lawrie et al., 2020, 2021; Powell et al., 2008a, 2008b, 2014), which was not the case for roleplays with untrained 
actors (Powell et al., 2008b). However, the degree to which even specifically trained actors' responses mirror empirical knowledge 
about children's response patterns has not yet been evaluated, questioning the validity of such exercises for real-world settings. 

An alternative to roleplays are computer-based interview simulations in which participants question fictitious children that are 
represented through videoclips or virtual characters. The children's responses are selected out of a predefined spectrum of possible 
answers in order to match the interviewer's questions. Two such approaches are known to date: 

An Australian research team (Guadagno & Powell, 2012) developed the “Unreal Interviewing” simulation (later called “Live-
Simulation”; Røed, Powell, et al., 2023), where participants choose one out of four presented questions on a computer screen to ask a 
video-taped five-year old child about an alleged sexual abuse. The child's answers are predefined for every question, mirror research 
findings on response patterns of five-year-olds and are played as videoclips. Written feedback is provided for every question. The 
simulation has been embedded in comprehensive e-learning programs that span across various sessions and also include theoretical 
lectures, other exercises (Powell et al., 2014), a structured interview protocol or roleplays with actors (Benson & Powell, 2015; Lawrie 
et al., 2021). Overall, these programs have led to considerable increases in the proportion of open-ended questions between 24 % and 
36 % in subsequent roleplays (Benson & Powell, 2015; Powell et al., 2014), with the improvements remaining reasonably stable at 
follow-ups between 3 and 12 months later. The isolated effect of the computer-based interview simulation was only measured in a 
small sample of 36 teachers, where a similarly large increase of open questions was found. Note that none of these studies compared the 
effects with a control group. 

A Finnish-Italian research group developed the “Empowering Interviewer Training” (EIT; Pompedda, 2018), a program where 
participants interview a virtual child that consists of animated morphed images of real children and is presented on a two-dimensional 
computer screen. Here, participants can interact with the child by freely posing verbal questions, while the child's responses consist of 
videoclips with predefined answers. The latter are either manually selected by an operator (Pompedda et al., 2015), or, in a revised 
version of the program, automatically selected by a probabilistic response algorithm, after an operator manually categorized the 
question (Krause et al., 2017). The response algorithm is based on experimental evidence on children's responses to different question 
types (e.g., high probability of a narrative response after open-ended questions; see Pompedda et al. (2015) for a list of references). EIT 
now consists of sixteen 4 and 6-year-old children, each of which possesses an individual “memory”, i.e., a set of predefined sentences, 
that can be launched as responses. Those include neutral and event-relevant information about either a sexual abuse or an event that 
led to a false assumption of abuse. Based on a serious gaming approach, it is the participants' task to find out whether the virtual child 
has been sexually abused or not within a ten-minute interview. Through the response algorithm, the chance of narrative responses and 
relevant correct information increases if participants adhere to the recommendations of best-practice interviewing. After each 
interview, participants document their conclusion about what happened to the child and receive personal feedback from a researcher 
about their questioning style (process feedback) and the accuracy of their conclusion (outcome feedback; see Pompedda, 2018, for a 
comprehensive description). 

Studies evaluating the revised EIT with feedback found remarkable increases in the proportion of recommended questions between 
20 % and 53 % across four to eight interviews among students and psychologists of different countries (Haginoya et al., 2020, 2021; 
Krause et al., 2017; Pompedda, 2018). The combination of process and outcome feedback outperformed groups with only one type of 
feedback (Pompedda et al., 2017, 2022) and the increased open questioning partially transferred to interviews with real children in 
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mock- and field interviews (Kask et al., 2022; Pompedda et al., 2020). 
In recent efforts, an international collaboration (Norwegians, Australians, and others) has been reporting the ongoing development 

of different components for a conversational chatbot for child interviewing, including an artificial intelligence (AI) based conversa-
tional engine and different versions of text-based, two-dimensional video and three-dimensional VR children (Salehi et al., 2022). First 
technical proof-of-concept and user experience studies report promising results for AI components (categorization of questions, virtual 
child responses, and feedback) and the users' preference for VR over other visual technologies (Hassan et al., 2022). While techno-
logically promising, a comprehensive training concept and the proof of an educational effect on the various skills involved in child 
interviewing are still pending. In a preliminary evaluation, repeated conversations with one text- and audio-based virtual 6-year-old 
girl with physical abuse experiences, supplemented by feedback, led to a slight increase of open-ended questions, but not to a decrease 
of undesired (e.g., closed or leading) questions and had no advantage regarding self-efficacy and perceived learning usefulness 
compared to conversations without feedback (Røed, Baugerud, et al., 2023). 

To date, no study has compared participants of a computer-based interview training to participants that received no or only 
classical classroom-based or online seminar trainings. Further, the focus has been on improving open and non-suggestive questioning, 
while no study has investigated the effect of computer-based training on the provision of socio-emotional support. 

While existing training programs largely address forensic interviewers, it has increasingly been acknowledged that there is also a 
need to train childcare professionals on how to talk to children about suspected sexual abuse (Brubacher et al., 2016; Cerezo & Pons- 
Salvador, 2004; Glammeier, 2019; Rheingold et al., 2014; Schols et al., 2013; Tener & Sigad, 2019; Volbert, 2015). Teachers and other 
educators that see children on a regular basis are in a unique position to identify behavioral changes, talk with children about dif-
ficulties in their lives, serve as recipients of disclosure and thus detect possible cases of CSA. Although such cases are often initially 
recognized in school (Sedlak et al., 2010), and forwarded to child protection services by teachers (Goebbels et al., 2008; Walsh et al., 
2012), teachers also largely report feeling unprepared for these situations (Goebbels et al., 2008; Greytak, 2009; Tener & Sigad, 2019) 
and display a lack of confidence (Goldman, 2007) and knowledge (M”arquez-Flores et al., 2016; McKee & Dillenburger, 2009) about 
how to respond appropriately to suspicions of CSA. Indeed, there has been evidence for underreporting (Goebbels et al., 2008) but also 
overreporting (King & Scott, 2014) of CSA by teachers, which emphasizes the need for further training. CSA prevention programs for 
teachers exist (Rheingold et al., 2014; Topping & Barron, 2009), but they rarely inform about how to conduct conversations with 
children. In general, best-practice recommendations for forensic interviews (rapport, simple language, open-ended questioning, 
avoidance of suggestion) also apply to conversations with children in school (Brubacher et al., 2016). However, there is no need for 
teachers to obtain a detailed account from children. Instead, they only need the information necessary to decide upon possible next 
steps for child protection (e.g., did something aversive happen that is relevant for child protection, what happened broadly, who is the 
possible perpetrator, is the child currently in danger and is help already in place; Volbert, 2015). In addition, whereas forensic in-
terviews are usually carefully planned in advance, conversations about child abuse in school can, from a teacher's perspective, happen 
both in a planned way (teacher-initiated conversations) and in unplanned, perhaps surprising situation when a child decides to 
approach the teacher with a serious topic (child-initiated conversations), and specialized trainings for school professionals should 
address both types of situations (Volbert, 2015). 

Samples of teachers studied by Brubacher et al. (2014, 2015) mainly used specific or leading questions in mock interviews about 
CSA and benefited considerably from a simple virtual training, where they read about best-practice interviewing, chose appropriate 
questions and received children's responses as videoclips as well as feedback on their choices. 

So far, all known computer-based interview simulations have been conducted with a two-dimensional representation of children on 
a computer screen. Instead, three-dimensional viewing (e.g., in Virtual Reality applications) can enhance the feeling of presence and 
thus increase the ecological validity of stimuli (Schultheis & Rizzo, 2001). VR has successfully been applied for diagnostic and psy-
chotherapeutic interventions (Emmelkamp & Meyerbr!oker, 2021) and to practice medical patient interviews (Talbot & Rizzo, 2019). 
Similarly, VR has the potential to improve the ecological validity of training scenarios for forensic-psychological or psychiatric staff 
(for overviews see Barbe et al., 2020, 2023; Fromberger et al., 2014, 2018) or child interviews in pedagogic and child protection 
settings. 

We developed “ViContact”, a program combining VR-based simulated conversations with automated feedback and classical 
seminar training delivered online in order to qualify teacher students for talking to children in cases of suspected sexual abuse. 

To evaluate the program, we conducted a randomized controlled, four-group, pre-post evaluation study comparing the effects of 
each intervention alone and both combined with a control group that received no training. Participants' interviewing behavior within 
simulated conversations, their self-reported attitudes and cognitions about CSA and self-efficacy for handling abuse suspicions served 
as main outcomes. We hypothesized that the VR training would improve conversational skills, the online seminar training would 
decrease problematic attitudes and cognitions, and both interventions would increase self-efficacy. The study was pre-registered on 
AsPredicted.org (available at aspredicted.org/8eg5n.pdf). 

2. Methods 

2.1. Participants 

Student teachers (N ↑ 148) took part in two waves of data collection between October 2020 to March 2021 and between March to 
May 2022. The first data collection had to be aborted due to governmental restrictions concerning the COVID pandemic. In order to 
reach the planned number of complete cases, a second data collection was organized. Fourteen participants were excluded due to 
violations of the study protocol (n ↑ 7) or technical issues with the VR environment (n ↑ 7) and further 24 participants did not 
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complete all parts of the study (because of illness, n ↑ 5; cancellation of one cohort due to pandemic restrictions, n ↑ 11; or missing out 
on a study session without specified reason, n ↑ 8) resulting in a final sample size of N ↑ 110 complete cases (92 women, 17 men; for 
one participant from control group, demographical data were not available). The number of dropouts did not differ significantly 
between groups (ST → VR: n ↑ 13, VR: n ↑ 9, ST: n ↑ 6, CG: n ↑ 10; χ2 ↑ 1.44, p ↑ .70). 

Participants in the final sample ranged in age from 19 to 48 years (M ↑ 23.8, SD ↑ 3.9). Six persons (5 %) reported having 
experienced sexual abuse as children themselves. Professional experience in dealing with (suspected) cases of sexual abuse was 
indicated by one subject (1 %), and six (5 %) had previously attended some form of training on the topic. Seventy-three participants 
(66 %) had no experience with virtual reality, 29 (26 %) reported one-time use, eight (7 %) stated that they had been in a VR 
environment more than once, and one participant (1 %) indicated regular use. Fourteen participants (13 %) reported playing computer 
games more frequently than once a month, 55 (50 %) played once in a while, and 30 (27 %) had no experience with computer games at 
all. 

All participants provided written informed consent before participating in the study. In accordance with the Bonn Ethics Decla-
ration (Poelchau et al., 2015), for potential cases of psychological distress related to the topic of CSA, psychological support was 
available close to the study site. Nevertheless, no such situation occurred. The ethics committee of Psychologische Hochschule Berlin 
approved the study. 

2.2. Design 

Upon subscription, participants were randomly assigned to one out of four intervention groups by blocked randomization: Com-
bined seminar and VR training (ST → VR, n ↑ 29), VR training only (VR, n ↑ 27), seminar training only (ST, n ↑ 26) and a control group 
receiving no training (CG, n ↑ 28). Group assignments were determined by throwing a dice. If all slots for one experimental group in a 
cohort were already taken, the dice was thrown again until a participant could be assigned to a free slot. 

All participants filled in self-report questionnaires (demographical data, self-efficacy, Cognitions and Emotions about Child Sexual 
Abuse (CECSA; Gewehr et al., 2023)), and conducted two simulated conversations for a baseline measurement. In order to evaluate the 
participants' experience with the VR environment, they filled in the Simulator Sickness Questionnaire (SSQ; Kennedy et al., 1993) 
immediately before each conversation and after the last conversation. Additionally, participants completed the Ingroup Presence 
Questionnaire (IPQ; Schubert et al., 2001), the Social Presence Questionnaire (SPQ; Bailenson et al., 2005) and the VR Simulation Realism 
Scale (VSRS; Poeschl & Doering, 2013) after the end of the second simulated conversation. All questionnaires were presented via a web 
interface on a laptop (except the paper-pen demographical data form, for data protection reasons). Within the following two weeks, 
participants received training or no training according to their experimental group and finally completed a post-test session that 
included two additional simulated conversations (accompanied by the VR experience questionnaires mentioned above) and filling in 
the self-efficacy and CECSA questionnaires for a second time. 

Five measures served as main outcomes, three of which were behavioral measures from the simulated conversations (proportion of 
recommended questions, proportion of supportive utterances and tasks concerning a supportive opening and closure of the conversation) and 
two of which were self-report questionnaires ((1) a newly developed instrument aimed at capturing self-efficacy beliefs of pedagogical 
professionals about handling suspected cases of child sexual abuse and (2) Cognitions and Emotions about Child Sexual Abuse, CECSA; 
Gewehr et al., 2023). 

Fig. 1. Screenshot from the ViContact VR environment (left) and a participant wearing head mounted display and controller.  
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2.3. Materials 

2.3.1. Virtual reality environment 
The ViContact VR environment (Fig. 1) has been developed as a practice opportunity for conversations about a possible abuse 

suspicion with computer-generated virtual children. It has been primarily designed to provide a training environment where partic-
ipants can exercise their conversational skills and receive personalized feedback. In the current study, the VR conversations also served 
to measure baseline and post-test performance. 

2.3.1.1. Virtual children: memories and interaction. Eight virtual characters (four male, four female) have been developed to simulate 
the conversational behavior of ten-year-old children. These virtual children dispose of pre-defined memories about their everyday life as 
well as about one critical event that involves an experience of either (a) sexual abuse, (b) another child protection issue (e.g., physical 
abuse), or (c) a stressful event with no need to intervene (e.g., an argument with another child). We decided to implement three types 
of critical events in order to teach open-mindedness: In early conversations with children, teachers should openly aim to find out 
whether there is anything currently bothering the child and not only whether or not the child has been sexually abused. 

The virtual children can be communicated with via natural language processing, involving speech-to-text and text-to-speech 
components and a text-based dialog management system (ChatScript, Wilcox & Wilcox, 2013). As in the Empowering Interviewer 
Training (EIT) approach (Krause et al., 2017; Pompedda, 2018; Pompedda et al., 2015, 2020, 2022), the memory content for each 
virtual child is stored in a set of narrative responses that the virtual child can reveal according to probabilistic algorithms that depend 
on the participant's questioning style. The use of recommended (open, non-suggestive and simply phrased) questions leads to narrative 
responses with a high probability, while the use of non-recommended (closed, suggestive or too complex) questions leads to generic 
responses like “yes”, “no”, or “I don't know”, that are selected randomly and thus do not contain informational value. Closed, and even 
more so suggestive questions more often lead to confirming (e.g., “yes”) than disconfirming (e.g., “no”) answers, which mimics the 
confirmatory effect elicited through suggestive questioning (see Supplement S2 for an overview of the probabilistic relations between 
interviewer utterance categories and answer categories). In ViContact, these algorithms have been designed adaptively to account for 
socio-emotional support: The probability of narrative responses after recommended questions increases with the use of socio- 
emotionally supportive and rapport-building utterances. 

In order to automatically select appropriate answers from the child's memory, content-based processing of participants' utterances 
has been implemented within ChatScript. Information on the child's everyday life is organized in six neutral topics with four narrative 
responses each concerning a specific domain, such as family, a best friend, or school. For example, “Tell me about your brother” is 
coded as invitation. Correspondingly, in 20 % of the cases, a generic answer like “I don't know” or “Hm” is selected, while in 80 % of the 
cases, a narrative response is selected. ChatScript recognizes the word “brother” and thus selects an answer from the neutral topic 
“brother”, for example: “When Leon plays FIFA he allows me to watch.” 

The critical topic contains ten narrative responses: Six responses with information on the context of the critical event and the person 
(s) involved, a seventh response which discloses information on the event and three responses with further elaborations on the event. 
Each virtual child has been developed in three versions that differ in the type of critical event (i.e., in the last four narrative responses of 
the critical topic). 

Half of the virtual conversations have been designed as child-initiated (i.e., the child approaches the teacher in order to tell him or 
her something) and the other half as teacher-initiated (i.e., the teacher initiates the conversation because of a suspicion that something 
might have happened to the child). Virtual children in the child-initiated condition start the conversation by themselves, are already 
willing to talk at the beginning (i.e., likely to answer open-ended questions with a narrative response) and disclose the critical event by 
their own initiative. In the teacher-initiated condition, the participant has to start the conversation. The virtual children are less 
talkative at the beginning (i.e., less likely to give a narrative response) and not yet ready to disclose the critical event. They only do so, 
if the participant has engaged in rapport-building before addressing a potentially unpleasant issue. 

To sum up, only when participants interview in a supportive manner and use recommended questions, do the virtual children 
reveal their memory about the critical event via ten narrative responses from the critical topic. When questioned differently, they tend 
to give uninformative (generic, randomly selected) answers which may nevertheless lead the interviewer to construe an event they 
believe to have learned about from the child (e.g., when the interviewer asks many option-posing questions that the virtual child 
acquiesces to). 

2.3.1.2. Conversations. Participants are asked to engage in ten-minute-long conversations with each virtual child within the virtual 
environment of a classroom, in an assumed ten-minutes school break. They are instructed to gather enough information during the 
conversation to assess what the child has experienced: (a) sexual abuse, (b) another event that requires intervention or (c) another 
stressful event that does not require intervention; and which person(s) from the child's environment were involved in the event in 
question. Before the start of each conversation, participants read a case vignette (for an example, see supplement S1) with information 
on the child's age, living conditions, family, friends, hobbies, and behavior at school. Additionally, for teacher-initiated conversations, 
a worrying observation in the child's behavior is mentioned as the immediate reason for the conversation. 

Each virtual conversation consists of three phases: At the beginning (the opening phase), participants' task is to build rapport with 
the child. In the child-initiated condition, where the virtual child is already willing to talk and disclose, this is limited to employing 
open-ended questions and kindly refusing the request for confidentiality made by the virtual child. In the teacher-initiated condition, 
participants' task is to clearly state that they want to talk to the child, transparently communicate their reasons for it and ask questions 
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about neutrally or positively connotated topics to build rapport with the child before addressing potentially problematic issues. When 
participants adhere to these tasks and employ supportive utterances, the virtual child becomes gradually more talkative (i.e., the 
probability of a narrative response rises). Asking the virtual child about something stressful or problematic right at the beginning 
without building rapport first results in the child becoming less talkative. After asking a few recommended questions about a neutral or 
positive topic, the child becomes ready to disclose (i.e., will talk about the critical topic if asked) and eventually gives a hint towards 
the critical topic by her- or himself. If a participant asks only closed-ended questions, the virtual child does not talk about the critical 
topic at all and the conversation remains in the opening phase. 

The main phase begins when the child starts to talk about the critical event. Participants' task is to elicit accurate information about 
the critical event by asking open-ended questions. Additionally, they are supposed to continue employing supportive utterances in 
order to maintain rapport, e.g., by telling they care for the child, showing understanding, asking for the child's opinion or validating 
emotional utterances of the child. 

Eight minutes after the start of the conversation, a bell rings to announce the near end of the school break and with it the con-
versation. Even if the child has not yet disclosed the critical event, the closing phase begins. In the closing phase, the participants are 
supposed to end the conversation in a supportive manner, providing a feeling of safety to the child. Their task is to explain their next 
steps (e.g., talk to a colleague about how to help the child), ask the child whether he or she needs any immediate support and show 
their availability for further conversations. Then, the participants can either end the conversation themselves or it is automatically 
ended after 10 min. 

After each conversation, participants are asked to report their conclusion about the type of critical event and the persons involved 
through choice questions and write a short paragraph about the course of the event within the web interface used for the 
questionnaires. 

2.3.1.3. Technical setup. The VRCT framework (Barbe et al., 2023) is used in an adapted version to perform the virtual reality 
trainings, to provide questionnaires, to provide the feedback to the participant and to save all data in a database. In short, the VRCT 
framework consists of 5 different program modules: virtual environment, speech-to-text engine, operator application, conversation 
engine and web server. 

The virtual environment is presented via a Head Mounted Display (HMD; HTC Vive Pro 2). It includes the representation of the 
virtual children as well as a typical (virtual) classroom where the conversation takes place (see Fig. 1). In it, the participant sits at a 
teacher's desk facing the virtual child which sits next to the desk. A summary of the vignette is written on a notebook that is placed on 
the desk. For visual representation within the VR environment, eight virtual characters have been chosen from a set of 16 three- 
dimensional child characters, designed and evaluated at the Human Medical Center G!ottingen (Bonnet et al., 2018). 

The interaction between the participant and the virtual child happens via natural (verbal) language, using microphone and 
speakers of the HMD. In order to ask a question, participants have to press and hold a button on a controller which belongs to the HMD. 
When the button is released, an audio file is generated and sent to a speech-to-text module for transcription. The transcribed question is 

Table 1 
Question categories.  

Formal categories 

Recommended Invitations Utterances inviting a free narrative, allowing the child to present their recollections without introducing any 
information. (For example, “Tell me what happened”, “Tell me more about that”, “Tell me about your handball 
training”.) 

Facilitators Repeating, summarizing or paraphrasing what the child has said without adding new or false information; 
Utterances signaling understanding for the child or short utterances indicating active listening (“U-hu”, “Okay”, 
“Yes?”). 

Directive questions “Wh”-questions asking for specific details of a situation or broader topic without introducing new information. 

Not recommended Choice questions Questions containing two or more options for the child to choose from. (“Were you at home or at school when 
that happened?”) 

Yes-no questions Questions containing new information provided by the interviewer for confirmation or negation. (“Did you 
have a nice time with your friend?”) 

Incomprehensible 
questions 

Questions that are difficult to understand for children because of their length, complexity, or ambiguity.   

Suggestion vs. support 

Recommended Supportive 
utterances 

Utterances that help establishing rapport between teacher and child by communicating understanding, acceptance 
and a genuine interest in the child's well-being and in their opinions and emotions. 

Not recommended Specific 
suggestive 

Yes-no questions that contain information conforming to a scheme of child abuse or in which the interviewer 
communicates what answer is expected, and paraphrases or comments that contain new information (not just 
schema-conforming) that the child has not previously expressed. 

Unspecific 
suggestive 

Utterances that do not contain specific new information about the event in question, but encourage speculation or 
communicate an expectation through strong evaluations, negative feedback on the child's statement, or claims 
about already knowing what happened.  
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then forwarded to the operator application on a separate laptop. It serves a human operator, among other things, to categorize the 
transcribed question according to the scheme explained below. Once the question has been categorized, it is forwarded to the 
ChatScript-based conversation engine. Here, based on the response behavior described above, the most suitable answer possible is 
searched for and sent back to the operator application. Finally, the answer from the conversation engine is forwarded to the virtual 
environment, where the matching audio file with the spoken answer (created in advance using German Wavenet voices from Google 
Cloud text-to-speech, https://cloud.google.com/text-to-speech) is played through the headphones of the HMD. 

2.3.1.4. Coding scheme. The operators coded question types, suggestiveness, supportiveness and conversational tasks as described in 
Table 1. The coding scheme was adapted from Pompedda et al. (2015) who used question categories from the empirical literature on 
interviewing children (e.g., Korkman et al., 2006, 2008; Lamb et al., 1996; Sternberg et al., 1996; for a full list of references, see 
Pompedda et al., 2015). We extended the coding scheme with respect to supportive and rapport-building utterances, building on 
empirical findings (Hershkowitz et al., 2015; Lamb et al., 2018; Tamm et al., 2021). 

2.3.1.5. Performance measures. To assess the quality of participants' questioning style, three measures were calculated: (1) The pro-
portion of recommended questions (non-suggestive invitations, directive questions and facilitators) among all questions posed in a 
conversation, (2) the proportion of supportive utterances among all utterances in a conversation, and (3) a score indicating how many of 
the conversational tasks concerning a supportive opening and closure of the conversation were completed (see section “Conversations” for 
details). “Utterances” were defined as all verbal actions by a participant towards a virtual child. The term “questions” refers to all 
utterances except comments from the introduction or closure tasks and requests for repeating an answer that a participant had not 
understood. The proportion of recommended questions was calculated dividing the number of recommended questions by the total 
number of questions (i.e., the total number of utterances minus introductory and closure comments and requests for repeating an 
answer). The proportion of supportive utterances was calculated dividing the number of supportive utterances by the total number of 
utterances in a conversation. There was one task in the opening phase of the child-initiated conversation, three tasks in the opening 
phase of the teacher-initiated conversation and three tasks in the closure phase of both conversations, resulting in a total score between 
zero and ten points for two conversations (one teacher-initiated and one child-initiated). 

The written answers of the participants concerning their conclusion about the critical event were coded as correct if they corre-
sponded with the virtual child's critical event memory (specifically, when the critical event according to the seventh answer from the 
critical topic was included), mentioned the person involved and did not contain any information related to child abuse that was not 
present in the child's memory. 

2.3.1.6. Automated feedback. After each VR training conversation, the VRCT framework provided automated digital feedback on the 
correctness of the participant's conclusion concerning the critical event, on their questioning style and on their performance con-
cerning rapport-building and support including examples from their past conversation. Specifically, concerning the conclusions, 
participants' answers were compared with the correct solutions. Concerning questioning style, a percentage distribution regarding the 
participants' usage of recommended and non-recommended question categories in the last conversation was displayed along with 
positive and negative examples, short paragraphs describing each question category and recommendations for subsequent conver-
sations. For supportive utterances, positive examples were displayed together with an explanatory paragraph. Conversational tasks 
concerning a supportive opening and closure of the conversation were fed back as either completed or not completed. In the latter case, 
a model solution was given. An illustrative example for the feedback that was shown to VR training participants is displayed in 
Supplement S3. 

2.3.2. Online seminar training 
The online seminar training (ST) consisted of seven modules addressing relevant knowledge as well as best practice recommen-

dations based on pedagogical as well as forensic and developmental psychological research evidence: (1) definition and phenome-
nology of CSA, (2) guidelines and legal requirements for handling CSA suspicions in school, (3) children's disclosure patterns and ways 
for teachers to facilitate disclosure, (4) judgment, decision making, and bias, (5) children's memory and ways of communication, (6) 
conversational methods for talking to children about abuse suspicions and (7) documenting a conversation. The main focus of the 
seminar was on conversational skills, with module 6 taking up roughly half of the course time. Here, topics such as how to start a 
conversation, how to respond to a disclosure, which questions to use in order to elicit free narrative recall from a child (open-ended 
questions, avoiding to introduce information, avoiding suggestive questioning and otherwise suggestive behavior), socio-emotional 
support, child-appropriate language and appropriate closure of a conversation were addressed. 

The online seminar consisted of input sections, moderated discussions, individual and small group exercises, videos, and recap 
quizzes. For example, participants practiced developing alternative hypotheses about ambiguous cases based on vignettes, recognizing 
different types of questions and supportive interviewing techniques and making up own examples. In one exercise, participants 
watched three videos with adult actors that simulated teacher-child conversations, in which the teacher talks to the child (1) in an 
open-ended fashion, (2) in a suggestive manner, holding an abuse hypothesis and (3) in a suggestive manner, holding the hypothesis 
that the child is exaggerating and nothing serious has happened. For all videos, participants were asked to classify the teacher's 
questions and discuss their observations about what attitudes and assumptions the teachers revealed. At the end of the seminar, 
participants were familiarized with a practical guideline sheet on preparing, conducting and documenting conversations with children 
about abuse suspicions and planning subsequent actions. 
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The seminar training did not include any roleplay exercises in order to prevent conceptual overlap with the VR Training. A training 
manual with course material and additional information for participants and instructors has been prepared in German language and is 
available from the last author. 

2.3.3. Self-report questionnaires 
To measure Self-Efficacy, we developed and used a redacted and shortened version of a compilation of items by K!onig et al. (2015) 

which aims at capturing self-efficacy beliefs of pedagogical professionals about handling suspected cases of child sexual abuse (sup-
plement S4). Its fourteen items are answered on a 4-point Likert scale ranging from 1 (incorrect) to 4 (fully correct), for example: 
“When confronted with a potential case of child sexual abuse, I know how to behave.” A sum score is calculated ranging between 14 
and 56. 

The questionnaire Cognitions and Emotions about Child Sexual Abuse (CECSA; Gewehr et al., 2023) subsumes three scales on different 
cognitions and emotions that are related to interviewer confirmation bias in cases of alleged child sexual abuse. It has been developed 
based on the CSA Attitudes and Beliefs Scale (CSAABS; Finnil!a-Tuohimaa et al., 2008). Here, we used only the scale Naïve Confidence 
(NC), which includes 11 items describing an uncritical confidence in one's own ability to recognize abuse experiences in children (e.g., 
“I would trust my first impression when assessing whether a child was sexually abused or not”) and an uncritical acceptance of all 
statements made by children about sexual abuse (e.g., “Children have no reason to say that they have been sexually abused, if 
something like this has not actually happened to them”). All items are answered on a 6-point Likert scale ranging from 1 (fully 
disagree) to 6 (fully agree), resulting in a sum score between 11 and 66. 

2.4. Procedure 

Ten operators were trained in a two-day online course to code the participants' utterances in the VR conversations. After the 
operator training, the operators coded three sets of four conversation transcripts (one set at the end of the course, two days, and four 
days later, respectively) and received personal feedback on their coding performance. For the last set of transcripts coded, interrater 
agreements of Fleiss' κ ↑ 0.75 (for coding an utterance as neutral vs. supportive vs. unspecific suggestive vs. specific suggestive), κ ↑
0.81 (for coding of formal question categories) and κ ↑ 0.86 (for coding of conversational tasks) were achieved, indicating good 
interrater agreement (Fleiss, 1971). Participants' experimental conditions were not blinded to the operators. 

The study was carried out in eight cohorts with a maximum capacity of 20 participants each, divided equally between experimental 
groups. All participants attended a baseline session of 90 min. Upon arrival at the laboratory they signed informed consent and 
confidentiality agreements, filled in a demographics sheet and baseline questionnaires. Participants then went through a familiar-
ization phase within the virtual environment including a speech recognition tutorial. Subsequently, they had one child-initiated and 
one teacher-initiated conversation (or vice versa; both without feedback; for details see supplement S5, “Counterbalancing of VR 
Conversations”) as a baseline performance measurement. Before and after each conversation, participants filled in the VR experience 
questionnaires. One to three days after baseline, participants of the ST and ST → VR group attended the seminar training, which was 
held online via a video conferencing tool (WebEx Training, version WBS33; Cisco Systems, Inc., San Jose, CA, USA). Each course was 
conducted in a co-training manner by two members of the research team for up to twelve participants and lasted 13 h across two days. 

Four to ten days after baseline, participants of the VR and ST → VR group attended their VR training sessions. At the beginning of a 
training session, participants read an instruction sheet that contained instructions according to the main training goals, asking them to 
(1) adopt an open-minded attitude, consider different possible outcomes of the conversation, (2) employ open-ended, child-appro-
priate and non-suggestive questions, and (3) use rapport building and supportive interviewing techniques at the beginning, during the 
course and at the end of the conversations. Subsequently, they conducted two child-initiated and two teacher-initiated conversations 
with feedback. 

Fourteen days after baseline, participants were supposed to attend the post-test session which had the same procedure as the 
baseline measurement. Due to organizational challenges, only 60 % of the participants were tested exactly 14 days later. Eighty percent 
of the post-test sessions took place 13 to 15 days after baseline and the remaining 20 % between 10 and 18 days after baseline. Pre- 
posttest intervals did not significantly differ between groups (F ↑ 0.76, p ↑ .52). For each testing or training session, participants 
received a compensation of 25€, with total compensations between 50€ (control group) and 125€ (combined training group). 

2.5. Hypotheses 

For all behavioral outcomes (recommended questions, supportive utterances, opening and closure tasks), we hypothesized that VR and 
combined training participants would show a stronger increase between baseline and post-test than the online seminar training and 
control group participants, mirroring findings on the effectivity of computer-based, practical and feedbacked training versus classical 
seminar-style approaches in changing interviewer behavior (for an overview, see Benson & Powell, 2015). 

We hypothesized that the participants of both single and the combined training groups would experience a stronger pre-post in-
crease in self-efficacy than control group. Following the model of self-efficacy determinants by Gist and Mitchell (1992), we assumed 
that both training interventions affect self-efficacy in different ways: While the VR training is supposed to improve the participants' 
actual conversational skills and enable experiences of mastery when successfully applying the newly acquired skills, the seminar 
training in turn provides relevant context knowledge and best practice recommendations on conversations with children about 
possible abuse. Thus, we expected the effects of both interventions on self-efficacy to be complementary and to add up to a stronger 
improvement in the combined training group compared to both single-intervention groups. 
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Table 2 
Group means and standard deviations of numbers of utterances and questions per conversation and main outcome variables at baseline and post-test.   

% Recommended 
questions 

% Supportive 
utterances 

Opening and closure 
tasks 

Naïve 
confidence 

Self-efficacy Total number of 
utterances 

Number of 
questions 

M SD M SD M SD M SD M SD M SD M SD 

Control group (n ↑ 28) Baseline  42.78  10.52  18.40  7.02  3.04  1.60  33.50  5.69  34.61  5.96  30.46  5.35  28.54  5.54 
Post-test  41.31  8.96  14.75  8.68  3.07  1.27  32.71  6.32  33.68  5.91  33.39  4.73  31.59  4.96 

Seminar training (n ↑ 26) Baseline  40.62  10.65  18.57  9.34  3.23  1.42  33.46  6.20  33.96  5.88  29.10  4.23  27.23  4.55 
Post-test  71.46  13.11  24.64  12.65  4.46  1.79  28.00  6.59  44.38  4.84  28.98  4.68  26.83  4.91 

VR training (n ↑ 27) Baseline  42.33  10.84  22.03  9.85  2.78  1.28  35.26  6.67  36.93  6.86  27.54  5.08  27.34  4.81 
Post-test  76.50  14.04  25.45  10.32  7.04  1.74  33.93  7.91  39.78  6.65  28.98  5.33  26.60  3.63 

Combined training (n ↑ 29) Baseline  41.01  9.91  18.70  9.21  2.28  1.03  34.66  5.00  30.76  6.16  28.69  4.45  25.91  5.05 
Post-test  84.43  10.93  28.97  9.44  6.41  1.64  30.24  6.33  47.17  4.39  29.31  3.72  25.94  4.93 

Note. “Utterances” are defined as all verbal actions by a participant towards a virtual child. The term “questions” refers to all utterances except comments from to the introduction or closure tasks and 
requests for repeating an answer. 
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Fig. 2. Means of main outcomes at baseline and post-test by training group. Note. Error bars display 95 % confidence intervals for between-subjects effects.  
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As bias and overconfidence were among the central topics of the seminar training and not directly addressed in the VR training, we 
supposed that the seminar training and combination groups would show a stronger reduction in Naïve Confidence scores than VR and 
control participants. 

2.6. Statistical analyses 

Analysis scripts and data files can be found at osf.io/v8g4m. We performed all calculations in R (version 3.6.3; R Core Team, 2020) 
using the RStudio environment (RStudio Team, 2022). Descriptive statistics of the main outcomes were calculated using the psych 
package (version 2.2.5; Revelle, 2022). As preregistered, we conducted global 4 (group, between) by 2 (pre-post, within) mixed 
ANOVAs on each of the five main outcomes using the rstatix package (version 0.7.0; Kassambara, 2021). In case of a statistically 
significant interaction term, 2 (group) by 2 (pre-post) mixed ANOVAs were calculated for pairwise comparisons of training effects 
between groups according to the hypotheses specified. Study-wide Bonferroni correction was used to conservatively control for 
multiple testing. Thus, we set significance levels to α ↑ 0.01 for global ANOVAs and α ↑ 0.05/21 ↑ 0.0024 for planned 2 by 2 ANOVAs. 
Further exploratory 2 by 2 ANOVAs were then conducted in order to compare the pre-post differences of groups for which we had not 
predicted any significant difference with α ↑ 0.05/30 ↑ 0.0017, correcting for the total number of tests including both planned and 
exploratory comparisons. 

Our resources allowed for a planned sample size of 100 participants (25 per group), with an additional 20 % of time slots planned to 
account for anticipated dropout. Power analysis with G*Power (version 3.1.9.6; Faul et al., 2009) for 2 ↓ 2 ANOVAs presupposing the 
achievable sample size, α ↑ 0.0024, r (pre-post) ↑ 0.60, resulted in a planned power of 1 – β ↑ 0.81 for an intermediate effect (ηp

2 ↑
0.06) and 1 – β ↑ 0.99 for a large effect (ηp

2 ↑ 0.14) sensu Cohen (1988). 
As there was a substantial number of dropouts in our study, as well as a previously unplanned second data collection wave in order 

to reach our planned sample size of complete cases, we additionally calculated intent-to-treat analyses using all available data via a 
structural equation modeling (SEM) approach and checked for possible differences between the two cohorts via multigroup SEM. 
Method and results are explained in detail in the supplement S7. 

For exploratory purposes, we also calculated the proportion of correct conclusions about the critical event in each experimental group 
at baseline and test. As the sample size was not sufficient for a logistic regression of reasonable power, only descriptive results are 
reported. 

3. Results 

3.1. Descriptives and preliminary analyses 

In the two baseline VR conversations, participants across all conditions used mainly yes-no-questions (Mean total number per 
conversation: M ↑ 11.2, SD ↑ 4.3) and directive questions (M ↑ 6.7, SD ↑ 3.6); followed by invitations (M ↑ 2.4, SD ↑ 2.0) and 
facilitators (M ↑ 2.2, SD ↑ 2.0). Even fewer specific suggestive (M ↑ 1.4, SD ↑ 1.5), unspecific suggestive (M ↑ 1.2, SD ↑ 1.5), choice 
questions (M ↑ 1.1, SD ↑ 1.4) and incomprehensible questions (M ↑ 1.0, SD ↑ 1.3) were used. In child-initiated baseline conversations, 
participants elicited M ↑ 4.7 (SD ↑ 3.2) critical details (narrative answers from the critical topic), M ↑ 4.1 (SD ↑ 2.8) neutral details 

Table 3 
Interaction terms of 2 (group) ↓ 2 (pre-coutcomes.  

Outcome Hypothesis F p p ω α ηp
2 

% Recommended questions ST → VR ε CG  160.303  ω.001 *a  0.745 
ST → VR ε ST  10.313  .002 *  0.163 
VR ε CG  105.876  ω.001 *  0.666 
VR ε ST  0.748  .391   0.014 

% Supportive utterances ST → VR ε CG  31.308  ω.001 *  0.363 
ST → VR ε ST  1.565  .216   0.029 
VR ε CG  5.904  .019   0.100 
VR ε ST  0.500  .483   0.010 

Opening and closure tasks ST → VR ε CG  61.494  ω.001 *  0.528 
ST → VR ε ST  23.432  ω.001 *  0.307 
VR ε CG  56.960  ω.001 *  0.518 
VR ε ST  22.464  ω.001 *  0.306 

Self-efficacy ST → VR ε CG  186.003  ω.001 *  0.772 
ST ε CG  96.698  ω.001 *  0.650 
VR ε CG  16.813  ω.001 *  0.241 
ST → VR ε ST  14.540  ω.001 *  0.215 
ST → VR ε VR  93.931  ω.001 *  0.635 

Naïve confidence (NC) ST → VR ε CG  5.969  .018   0.098 
ST ε CG  10.576  .002 *  0.169 
ST → VR ε VR  3.947  .052   0.068 
ST ε VR  7.493  .009   0.128  

a Bonferroni-corrected significance threshold was set to α ↑ 0.0024. 
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(narrative answers from neutral topics and specific answers), and M ↑ 10.9 (SD ↑ 3.5) option responses (affirmation, negation or 
options). In teacher-initiated baseline conversations, they elicited M ↑ 2.6 (SD ↑ 1.9) critical details, M ↑ 4.5 (SD ↑ 2.3) neutral details 
and M ↑ 12.2 (SD ↑ 4.1) option responses. Correlations between question and response categories are to be found in supplement S6. 

Descriptive statistics for total number of utterances and number of actual questions per conversation can be found in Table 2. We 
checked for differences in the total number of utterances in the VR conversations between groups and timepoints: The mean number of 
utterances differed between groups (F ↑ 4.23, p ↑ .007, ηp

2 ↑ 0.11), as well as between pre- and post-test (F ↑ 8.13, p ↑ .005, ηp
2 ↑ 0.07). 

Post-hoc t-tests with Bonferroni correction revealed a significant increase between pre- and post-test in control group (p ↑ .002, d ↑
0.66) and significant differences between control group vs. all three training groups at post-test (all p ↔ .001, d ↑ 0.87 … 0.94). For 
number of actual questions asked per interview, a similar pattern was observed, with post-hoc t-tests showing a significant increase in 
control group (p ↑ .002, d ↑ 0.65) and significant differences between control group and all training groups at post-test (all p ↔ .001, d 
↑ 0.96 … 1.15). Descriptives for the main outcomes are shown in Table 2 and Fig. 2. 

3.2. Hypothesis testing 

3.2.1. Complete case analyses 
Significant group by pre-post global interaction terms were observed for all main outcomes: Proportion of recommended questions 

(F ↑ 57.34, p ω .001, ηp
2 ↑ 0.62), proportion of supportive utterances (F ↑ 7.14, p ω .001, ηp

2 ↑ 0.17), self-efficacy (F ↑ 74.58, p ω .001, 
ηp

2 ↑ 0.68), naïve confidence (F ↑ 4.63, p ↑ .004, ηp
2 ↑ 0.12) as well as opening and closure tasks (F ↑ 26.87, p ω .001, ηp

2 ↑ 0.43). 
Table 3 shows the interaction terms of all planned 2 (group) by 2 (pre-post) ANOVAs on the main outcomes and Table 4 shows the 

results of additional exploratory 2 by 2 ANOVAs. On proportion of recommended questions, the results conformed with our hypotheses 
concerning higher pre-post improvements for combined and VR training vs. no training as well as the advantage of combined over 
seminar training. The expected advantage of VR training over seminar training, however, was not found. Instead, exploratory com-
parisons showed an advantage of seminar training over control group. 

On proportion of supportive utterances, we found only the predicted advantage of combined training over control group to be sta-
tistically significant, whereas an intermediate effect in the predicted direction between VR and CG remained below the significance 
threshold. Only small and non-significant differences emerged between combined training vs. ST and VR vs. ST. Exploratory com-
parisons showed medium-sized, but non-significant advantages of ST → VR over VR and of ST over CG. 

For opening and closure tasks, the results conformed our hypotheses: Both the combined and the VR training led to stronger im-
provements than seminar training or no training. The exploratory analyses did not show any unexpected interactions. 

Likewise, the results concerning self-efficacy were in line with our expectations: Both single interventions showed an advantage 
over control group and combined training led to the highest improvement among all experimental groups, with a significant advantage 
over VR, ST and CG, respectively. Unexpectedly, also the self-efficacy improvement in the seminar training group was found to be 
stronger than in the VR training group. 

Concerning naïve confidence, only the predicted advantage of seminar training over control group was found to be statistically 
significant. Neither the expected advantages of combined training over control group and VR training group, nor an advantage of 
seminar training over VR training could be corroborated. Exploratory comparisons did not show any unexpected group differences in 
pre-post-change. 

3.2.2. Intent-to-treat analyses 
The intent-to-treat analyses resulted in an identical pattern of statistically significant and non-significant differences in pre-post 

improvement between the experimental groups (see supplement S7). Concerning possible differences between the two data collec-
tion cohorts, none of the model comparisons indicated an improved fit when allowing the model parameters to vary between cohorts. 

3.3. Exploratory analyses 

We observed a decrease in the proportion of correct conclusions in the control group from 23 % at baseline to 12 % at post-test, 
while that proportion increased in all training groups, with the smallest increase in the ST group (12 % to 27 %), a somewhat 

Table 4 
Interaction terms of 2 (group) ↓ 2 (pre-post) exploratory ANOVAs on main outcomes.  

Outcome Groups F p p ω α ηp
2 Observed effect 

% Recommended questions ST → VR vs. VR  4.896  .031   0.083  
ST vs. CG  109.016  ω.001 *a  0.677 ST ε CG 

% Supportive utterances ST → VR vs. VR  6.393  .014   0.106  
ST vs. CG  7.526  .008   0.126  

Opening and Closure Tasks ST → VR vs. VR  0.045  .833   0.001  
ST vs. CG  4.144  .047   0.074  

Self-efficacy ST vs. VR  33.797  ω.001 *  0.399 ST ε VR 
Naïve confidence VR vs. CG  0.165  .686   0.003  

ST → VR vs. CG  0.411  .524   0.008   

a Bonferroni-corrected significance threshold was set to α ↑ 0.0017. 
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stronger increase in the VR group (17 % to 35 %) and the strongest increase in the combined training group (21 % to 59 %). The 
proportions were calculated by dividing the number of correct conclusions per group at a given measurement occasion by the total 
number of conversations in the respective group at that measurement occasion (two conversations per participant). 

4. Discussion 

We conducted a pre-registered, randomized-controlled study to evaluate ViContact, a two-fold training program on conversations 
with children about possible (sexual) abuse consisting of simulated conversations in a VR environment followed by individual feed-
back and an online seminar training. We aimed to assess the impact of both training modes separately and in combination on par-
ticipant's conversational behavior, self-efficacy as well as their attitudes regarding suspected child abuse cases. 

4.1. VR conversation performance 

All three training groups achieved substantial improvements on the proportion of recommended questions (open-ended, non- 
suggestive and child-appropriate), a measure that has been widely used as an outcome in former child interviewer training studies. 
The largest effects were found in the combined training (from 41 % at baseline to 84 % at post-test) and the VR training group (from 42 
% to 77 %); the effect in the online seminar training group (from 41 % to 71 %) was statistically smaller than in the combined, but not 
smaller than in the VR training group. These effect sizes were similar to those found for the Empowering Interviewer Training (EIT; 
different studies found increases between 20 % and 53 % across four to eight interviews; Haginoya et al., 2020, 2021; Krause et al., 
2017; Pompedda, 2018). While we had expected the advantage of both groups that received VR training over our control group, the 
effect of the online seminar training alone compared to the control group was unexpected. Apparently, although no interview roleplays 
were included, the broad range of other exercises on appropriate questions in the seminar (writing tasks, discussions, watching videos) 
made it possible for the participants to apply the newly acquired skills in the VR conversations. 

ViContact is the first computer-based program to also include the provision of rapport and socio-emotional support as a training 
goal, as this has long been recognized as a central technique to support children's disclosures (Saywitz et al., 2015). On the percentage of 
supportive utterances, only the combined training group showed a significant increase (19 % to 29 %); VR or seminar training alone did 
not lead to a significant increase. Apparently, providing socio-emotional support requires a deeper understanding of the construct than 
was provided in the brief instructions for the VR training alone, but also more practice and feedback than was provided in the seminar 
training alone. Another reason for the good results of the seminar training regarding recommended questions and the superiority of the 
combined training regarding supportive utterances could be the inclusion of videos with actors exemplifying good and bad mock 
interviewing in the seminar training, because similar interventions (so called “modeling”) have increased interviewer performance in 
other studies (Haginoya et al., 2021). 

In line with our hypotheses, both the combined training (2.3 to 6.4 points) and the VR training group (2.8 to 7.0) showed an 
improvement on supportive opening and closure tasks, while the online seminar training did not lead to a significant improvement. This 
may have been due to the word-by-word instruction in advance of the VR training, while in the seminar training, the issue was 
addressed in a more general way. 

On a descriptive level, we explored the correctness of participants' conclusions about the virtual children's critical memories 
regarding CSA, a child protection issue or another event with no need to intervene. While in the control group, the percentage of 
correct conclusions decreased from baseline (23 %) to post-test (12 %), all training groups saw an increase of correct conclusions, with 
the largest increase (12 % to 59 %) in the combined training group and smaller increases in the single intervention groups (VR: 17 % to 
35 %, ST: 12 % to 27 %). The improvements in the combined training group resemble to findings by Pompedda et al. (2022), who saw 
an average number of 11 % correct conclusions in their no-feedback condition and an increase from 5 % (first conversation) to 50 % 
correct conclusions (eighth conversation) in the feedback condition. 

Our results are in line with the established notion that practical training combined with feedback improves interviewing skills 
beyond classical seminar-style approaches (Benson & Powell, 2015). It allows for repeated practice in a safe learning environment and 
enables gradual improvement through process- and outcome-feedback. While some computer-based programs work with written 
dialog (e.g., “Unreal Interviewing”; Guadagno & Powell, 2012), ViContact allows for a verbal interaction with a virtual child, similar to 
the “Empowering Interviewer Training” (EIT; Pompedda, 2018). 

4.2. Self-report questionnaires 

Teachers have reported a lack of confidence in their own abilities to handle abuse suspicions (Goebbels et al., 2008; Goldman, 2007; 
Greytak, 2009; Tener & Sigad, 2019). Raising our trainees' level of self-efficacy for real-life situations thus has been a central goal of 
ViContact. The training effect on self-efficacy score was largest after combined training (from a score of 31 at baseline to 47 at post- 
test), somewhat smaller in the ST group (34 to 44), and smallest, although still significantly different from control group, after VR 
training only (37 to 40). This mostly conforms with our hypothesis that each training mode would have an individual impact on self- 
efficacy, with both effects adding up when the trainings are combined. We did not expect the advantage of the online seminar training 
over VR training, but this difference can possibly be explained with the broader range of topics and the longer duration of the seminar 
training. 

Besides facilitating concrete behavior change, we also deemed it necessary to address broader underlying attitudes and cognitions 
regarding child abuse suspicions in order to prevent expectancy-driven, confirmatory, and suggestive questioning. We expected the 
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seminar training to lead to a decrease in the CECSA Naïve Confidence score, with no such effect in the VR or control group. Only the 
decrease in the ST group (33.5 to 28.0) differed statistically from that in the control group (33.5 to 32.7). All other group differences 
remained insignificant, although the change in the combined training group (34.7 to 30.2) was numerically not much smaller than that 
in the ST group. 

4.3. General discussion 

The present study is the first to compare a computer-based training on child interviewing with a classical seminar training 
(delivered online) and with a control group receiving no training. It is also the first to assess the combined effect of VR and online 
seminar training beyond the individual interventions. Indeed, the combined training was the only one improving both outcome 
measures of socio-emotional support, it saw the highest increase in self-efficacy and, on a descriptive level, it led to the highest increase 
of correct conclusions. Interestingly, the online seminar training alone was already effective in altering conversational behavior, but 
the combined training exceeded this effect. Thus, rather than fully replacing classical seminar trainings with virtual interview sim-
ulations, combining both interventions seems to be the most promising approach. 

Most training programs to date have been designed for forensic interviewers. ViContact, instead, targets teachers and student 
teachers and could similarly be used by other childcare professionals. Existing educational programs for those professional groups 
almost never teach conversational skills for child protection matters (Rheingold et al., 2014; Topping & Barron, 2009), although a large 
training need has been identified (Brubacher et al., 2014; Cerezo & Pons-Salvador, 2004). Correspondingly, our virtual children are 
designed to resemble children at an average elementary school age (eight to ten years old), while other computer-based trainings have 
simulated younger children (four to six years old; Guadagno & Powell, 2012; Pompedda, 2018). In addition, previous interview 
simulations have instructed participants to find out whether a child was sexually abused or not. However, especially early conver-
sations in school or child protection settings require a more open-minded approach considering the broad range of (adverse) events 
that a child may have experienced. We therefore programmed various critical adverse memories for our virtual children and had 
participants distinguish between sexual abuse, other child protection issues, and smaller-scaled stressful events, in order to teach open- 
mindedness. 

4.4. Limitations and future directions 

One limitation to our study design is that the practical training completed through VR consisted of the same task that was used for 
the behavioral outcome measures, which may have led to an advantage for the groups with VR training. However, such an effect would 
have been mitigated by the fact that participants of all groups got the opportunity to familiarize with the VR conversations during the 
baseline measurement. 

Moreover, the coding system and conversational algorithm might encourage an undesired gamification effect. That is, some 
participants might learn to stereotypically repeat certain recommended questions or supportive utterances, because the coding system 
and algorithm do not detect repeated questions. While this can pose methodological issues in an evaluation study, trainees who seek to 
acquire skills for real-life contexts can be expected to try and lead the virtual conversations in the way they would also talk to a real 
child. 

Concerning statistical power, our results showed that the assumption of a pre-post correlation of r ↑ 0.60 only held for the naïve 
confidence score. The other measures' pre-post correlation ranged between r ↑ 0.10 for proportion of recommended questions and r ↑ 0.31 
for self-efficacy. Thus, as a lower boundary, achieved power for recommended questions was satisfying only for large effects (ηp

2 ↑ 0.14, 1 
– β ↑ 0.86), but nor for intermediate effects (ηp

2 ↑ 0.06, 1 – β ↑ 0.33). Considering the magnitude of the training effects we found, which 
were similar to those reported in previous studies (e.g., Brubacher et al., 2015 reported ηp

2 ↑ 0.30 … 0.60 for pre-post-change in several 
desired and undesired question types; Krause et al., 2017 reported ηp

2 ↑ 0.39 for a group by time interaction between feedback and 
control group after eight conversations), we still consider our analyses sufficiently powered to answer our research questions. One 
might also argue that for a training aimed at remarkable behavior change, intermediate effects would not be practically significant. 

Compared to mock interviews with trained actors (e.g., Lawrie et al., 2021; Powell et al., 2014), computer-based interview sim-
ulations can provide more scalable and standardized training opportunities and control the imitation of children's response patterns. 
However, as we intentionally did not include role play conversations in the online seminar training, it cannot be directly inferred from 
our results, whether VR conversations lead to better results than role-play exercises. Comparing the training effects of role-plays vs. 
computer-based simulations, but also of three-dimensional vs. two-dimensional simulations will be an important research endeavor for 
the future. 

In order to transfer the ViContact training program from laboratory to practical settings, the current VR software is being further 
developed to enable usage without specific IT competences. In addition, a follow-up project addresses further analysis and optimi-
zation of the virtual children's conversation engine. Currently, ViContact runs with human operators, who manually code the questions 
and, for the present study, were not blinded to the experimental condition, which potentially limits reliability (interrater reliability was 
assessed via paper-pencil, but not within the virtual environment). This human component also limits a larger scaled distribution of the 
training. An important future step is to exchange the human operator by an automated coding of questions, for example, through a 
machine learning model, to simplify its application (similar first steps have been done for the EIT, but with only moderate classification 
accuracy; see Haginoya et al., 2023) or by fine-tuning pre-existing large language models (LLM's; as done by Røed, Baugerud, et al., 
2023). Transforming parts of the online seminar training (e.g., theoretical input and individual exercises) into an automated e-learning 
system could further increase scalability and standardization of the combined training approach. Instead of full automation, however, 
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a blended learning approach may be advisable, where advantages of asynchronous e-learning (e.g., individual timing and pace) are 
combined with those of traditional (online or face-to-face) student-teacher group-encounters (e.g., allowing for questions, discussions, 
and cooperative learning; Davis et al., 2018; Means et al., 2013), with the latter also providing a space to share and discuss experiences 
of dealing with CSA suspicions. Lastly, future studies need to investigate the longevity of ViContact's training effects as well as the 
transfer of its effects on real life interviews. 

4.5. Conclusion 

Evaluating “ViContact”, a training program on how to conduct conversations with children about suspected (sexual) abuse, we 
contrasted a practical Virtual Reality training component with an online seminar training and tested the effect of their combined 
application. Both interventions were shown to be effective in improving participant's conversational skills but were most helpful when 
applied in combination. 
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Secondary Analysis to Article 3: 

Changing Cognitions and Emotions about Child Sexual Abuse through a Seminar 

Intervention  

Participants of the ViContact evaluation study filled in the 23 items of the questionnaire 

on Cognitions and Emotions about Child Sexual Abuse (CECSA) before and after the 

interventions. However, for Article 3, we decided to reduce the number of outcome variables to 

limit alpha inflation, and therefore included only the Naive Confidence scale into the analyses. 

NC was chosen because the issues covered by this scale were explicitly discussed in the seminar 

training (e.g., non-diagnosticity of children’s behavior for CSA, children’s disclosure and 

reporting patterns, suggestion, false allegations), while the topics of the other two scales were not 

explicitly targeted. As expected, the seminar training led to a reduced NC score to a significantly 

larger extend than in the control group. The other expected contrasts (advantages of combined 

training over the control and VR groups; advantage of seminar training over VR training) were 

not found. This secondary analysis assesses how - next to NC - the other two CECSA scales 

Emotional Reactivity and Justice System Distrust were influenced by the training interventions. 

In general, changing cognitive and emotional patterns through seminar training as 

provided in ViContact is promising because knowledge transfer (expertise and meta-knowledge 

about cognitive biases) is a foundation of debiasing strategies (Oberlader et al., 2024). This is 

because it can correct the false beliefs that underlie cognitive biases according to process-

oriented conceptualizations of bias (Oeberst & Imhoff, 2023).  

The issues of JSD and ER were less explicitly discussed in the seminar training, but they 

were touched on various occasions, such that influence on these scales seems plausible as well. 

For example, Justice System Distrust may have been influenced from a generally positive 
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perspective on the justice system that was transferred in the training (e.g., legal definitions were 

used, documentation useful for juridical procedures was taught). Emotions about CSA were not 

explicitly addressed, but the training generally aimed at bringing a certain level-headedness into 

the often very emotional topic of CSA through providing empirical information and concrete 

action strategies and reducing uncertainty. Open discussions provided the opportunity to ask 

questions and discuss emotional topics. In addition, cognitive appraisal theory suggests that 

cognitive evaluations of an event shape the emotional responses to it (Siemer et al., 2007), which 

allows for optimism about a seminar training effect on Emotional Reactivity. 

On the other hand, knowledge transfer has also often proven insufficient for fundamental 

change in attitudes (Forscher et al., 2019), emotions (Smith & Neumann, 2005), or bias in 

forensic judgement (Neal et al., 2022). Although the ViContact seminar training also included 

exercises and discussions, these were mostly focused on conversational skills, not on biasing 

cognitions or emotions. Similarly little is known about how other interview training programs 

influence cognitive and emotional patterns (Akca et al., 2021).  

The following analyses compare the effects of the ViContact training components on the 

CECSA scales. Participants who received the seminar training – either uniquely or combined 

with the VR training – are expected to show larger decreases on the CECSA scales compared to 

both the control participants and the participants receiving only the VR training. For ease of 

interpretation and to apply a common alpha correction, all three CECSA scales are integrated 

into the following analyses, although the results for NC are already provided in Article 3.  

Method 

A secondary analysis of the dataset described in Article 3 of this dissertation (Krause et 

al., 2024) was conducted within R (v1.4.1717; R Core Team, 2021). For information on study 
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design and participants, see Article 3. Data and code are openly available via the Open Science 

Framework (https://osf.io/jzaqv/). Using the rstatix package (Kassambara, 2021), three global 4 

(group, between) by 2 (pre-post, within) mixed ANOVAs, and – for significant interaction terms 

- following pairwise comparisons with 2 (group) by 2 (pre-post) mixed ANOVAs were 

conducted to assess differences between pre-post changes of the four groups (Seminar Training, 

VR Training, Combined Training, Control Group) for each of the CECSA scales. As in Article 3, 

Bonferroni correction was used to conservatively control for multiple testing, setting significance 

levels to α = .05/3 = .017 for the global ANOVAs and α = .05/12 = .0042 for the pairwise 2 by 2 

ANOVAs.  

Results  

Internal consistencies of the CECSA scales at baseline and post-test varied between being 

excellent (α = .91) and just below acceptable for early stages of research (α = .68; Lance et al., 

2006), with ER showing the highest and NC the lowest values. See Table 1 for further 

psychometric information. Mean CECSA scale scores per intervention group and timepoint are 

shown in Table 2 and Fig. 1. To ease comparisons with all studies of this thesis, Table 1 reports 

both mean sum scores of each scale (as used for this analysis and as reported in Article 3) and 

mean item scores (as reported in Articles 1 and 2).  

Significant group by pre-post global interaction terms were observed for the three 

CECSA scales NC (F = 4.63, p = .004, ηp² = .12), ER (F = 5.32, p = .002, ηp² = .13), and JSD (F 

= 6.54, p < .001, ηp² = .16). Table 3 shows the interaction terms of the pairwise comparisons, 

lending partial support to the hypotheses: As expected, the seminar training alone led to a 

significant reduction of Naive Confidence and Emotional Reactivity compared to the control-

group. For ER, but not for NC, this effect was also observed for the combination of seminar and 

https://osf.io/jzaqv/
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the VR training. Justice System Distrust was reduced only by the combined training. None of the 

contrasts comparing the seminar or combined training to the VR training was significant.  

Table 1  

Descriptive Results for the CECSA Scales at Baseline and Post-test Timepoints 

Subscale Timepoint M SD Mdn skew kurtosis α 

Naive Confidence (NC) 
baseline 3.11 0.53 3.09 0.01 -0.1 .68 
post-test 2.84 0.64 2.82 -0.04 0.61 .74 

Emotional Reactivity (ER) 
baseline 4.6 0.8 4.67 -0.71 1.22 .82 
post-test 4.36 1.01 4.33 -0.52 0.53 .91 

Justice System Distrust (JSD) 
baseline 3.42 0.79 3.5 0.04 0.17 .78 
post-test 3.23 0.84 3.25 0.05 -0.38 .86 

Note. N = 110 

 

Table 2 

Means and Standard Deviations of the CECSA Scales per Group and Timepoint 

 

 

  Naive Confidence Emotional Reactivity Justice System Distrust 

  Sum Score Item Score Sum Score Item Score Sum Score Item Score 

  M SD M SD M SD M SD M SD M SD 

Control 
Group 
(n = 28) 

baseline 33.5 5.69 3.05 .52 28.43 4.03 4.74 .67 19.93 4.42 3.32 .74 

post-test 32.71 6.32 2.97 .57 28.75 5.02 4.79 .84 20.54 5.32 3.42 .89 

Seminar 
Training  
(n = 26) 

baseline 33.46 6.2 3.04 .56 25.19 5.4 4.2 .9 19.88 4.36 3.31 .73 

post-test 28 6.59 2.55 .6 22.69 6.45 3.78 1.08 18 4.97 3 .83 

Combined 
Training  
(n = 29) 

baseline 34.66 5 3.15 .45 27.28 4.53 4.55 .76 21.1 4.85 3.52 .81 

post-test 30.24 6.33 2.75 .58 24.93 5.64 4.16 .94 18.31 4.7 3.05 .78 

VR 
Training  
(n = 27) 

baseline 35.26 6.67 3.21 .61 29.33 4.41 4.89 .74 21.19 5.44 3.53 .91 

post-test 33.93 7.91 3.08 .72 28.15 5.43 4.69 .91 2.7 4.91 3.45 0.82 
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Figure 1  

Means of Main Outcomes at Baseline and Post-Test by Training Group. 
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Table 3 

Interaction Terms of 2 (Group) x 2 (Pre-Post) ANOVAs on the CECSA scales 

 

Note. *indicates significant results for the Bonferroni-corrected threshold of α = .0042 
 

Discussion 

The results overall show that a seminar training – either alone or in combination with a 

VR training – has the potential to decrease biasing cognitions and emotions about child sexual 

abuse compared to a no-training control group. This is particularly evident for Emotional 

Reactivity, where both groups receiving seminar training showed significant score reductions (of 

around 2.5 points, from mean scale scores of 25.2 to 22.7, and from 27.3 to 24.9). Although not 

directly addressed by the seminar, participants emotionality regarding CSA seems to have 

calmed down through receiving expert knowledge about CSA allegations, discussing, and 

practicing conversational skills. For Naive Confidence, only the seminar group showed a 

significant reduction (~ 5.5 points, from 33.5 to 28), while the combined group showed no 

significant effect. Potentially, improving one’s conversational skills and conducting successful 

virtual conversations with children, as most largely observed in the combined group, not only 

Scale Hypothesis F p ηp² 

Naive Confidence  
 

ST > CG 10.576 .002* .169 
ST+VR > CG 5.969 .018 .098 
ST > VR 7.493 .009 .128 
ST+VR > VR 3.947 .052 .068 

Emotional Reactivity ST > CG 11.148 .002* .177 
ST+VR > CG 11.306 .001* .171 
ST > VR 2.615 .112 .049 
ST+VR > VR 2.315 .134 .041 

Justice System Distrust  ST > CG 7.727 .008 .129 
ST+VR > CG 13.255 <.001* .194 
ST > VR 3.828 .056 .070 

 ST+VR > VR 8.630 .005 .138 
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raises well-justified self-confidence (Krause et al., 2024) but also unjustified naive confidence 

about handling CSA suspicions. This is in line with research showing that practical experience 

and expertise does not lower, and sometimes even increases bias in different (forensic) domains 

(Neal et al., 2022; Oeberst & Imhoff, 2023). Future combined trainings could include discussions 

on how practical experience and perceptions of success in eliciting children’s disclosure can 

mislead professionals into believing that they can innately solve CSA cases and thus increase 

their susceptibility to bias. For JSD, the effects were reversed for the training conditions, with the 

combined training leading to a significant but small reduction (~ 3 points, from 21.1 to 18.3), 

while the seminar training alone yielded no significant effect. Potentially, experiencing the 

difficulty of questioning children and trying to find out the truth about their experiences in the 

combined group somewhat raised participants’ understanding about the challenges of juridical 

professionals who work with such cases in real life.  

Overall, the impact of adding a VR or other practical interview training to a seminar 

should be reassessed with a larger sample size. The differences found here between the seminar 

and combined group are descriptively only small and the differences in significance may be due 

to the small sample size and the decision for a conservative Bonferroni correction. Less 

conservative procedures (e.g., Bonferroni-Holm correction), might have led to the non-

significant effects, that is, the effect of the combined training for NC (α = .018), and the effect of 

the seminar training for JSD (α = .008), being interpreted as significant. 

When comparing the effects of the seminar and combined training with the effects of the 

VR training, instead of the control group, none of the expected advantages in reducing CECSA 

scores were found to be significant. The reason seems to be that VR training alone already led to 

a slight descriptive decrease on most of the CECSA scales, while the control group usually 
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showed no change or even a small increase. As a result, the effect sizes of the contrasts may have 

been too small to be detected with the sample size of this study. Studies with larger sample sizes 

are needed to shed light on the different effects of seminar vs. VR training in reducing 

participants’ biasing cognitions and emotions.    

From a practical perspective, the significant effect sizes contrasting the interventions to 

the control group appear small at first sight. In the original metric ranging from 1 (= fully 

disagree) to 6 (= fully agree), the effect sizes correspond to mean item score reductions of 0.4 to 

0.5. On the other hand, for NC and JSD, these small effects lowered the mean item score from 

the area of agreement (mean values above 3) to non-agreement (mean values below 3), which 

indicates practical relevance. Developers of seminar trainings could build on these findings and 

try to increase their trainings’ effects on biasing cognitions and emotions by targeting the topics 

from the CECSA scales more directly, especially ER and JSD. For example, modules on 

emotional coping strategies might be valuable to reduce Emotional Reactivity, and fostering 

knowledge on juridical procedures and challenges, e.g., the presumption of innocence and the 

frequent lack of external evidence in CSA cases, might lower Justice System Distrust.   

This study was conducted with a sample of teaching students. Future studies should 

assess whether the effect of a seminar trainings on reducing CECSA scores also holds true for 

working professionals and for other professions that (prospectively) conduct conversations with 

children (e.g., childcare professionals, police officers). Another important task is to assess the 

longevity of the training effects on CECSA scores.  

To sum, the provision of a two-day seminar training successfully reduced participants’ 

Naive Confidence and Emotional Reactivity, while Justice System Distrust was influenced only 
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in combination with a VR training. The role of JSD and adding a VR component to a seminar 

training overall yielded nuanced results that need to be reassessed with a larger sample size.  
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This thesis aimed at investigating individual differences in cognitive and emotional 

patters as sources of bias and suggestive questioning in child sexual abuse investigations. It is 

based on a series of empirical studies, including the development of self-report scales on 

Cognitions and Emotions about Child Sexual Abuse (CECSA), investigations of the relationship 

between the CECSA scales with bias and suggestive questioning, and a randomized controlled 

trial aiming to reduce CECSA scores through a two-day seminar training.  

Article 1 (Gewehr et al., 2023) focused on the development of the CECSA scales and 

their validation as a tool to predict bias when judging CSA allegations. Data on a pool of 66 

items was collected from 801 human sciences students, and the questionnaire’s structure was 

derived using an Ant Colony Optimization (ACO) algorithm. The final CECSA structure 

demonstrated acceptable model fit and good internal consistencies for the three scales (1) Naive 

Confidence, which reflects an overestimation of both one’s ability to recognize abuse and the 

reliability of children’s reports, (2) Emotional Reactivity, which measures the intensity of 

emotional responses to the issue of CSA, and (3) Justice System Distrust, which assesses distrust 

in the justice system’s competence to prosecute CSA cases. Each of the CECSA scales predicted 

biased evaluations toward the abuse hypothesis when participants were faced with scenarios of 

children displaying unspecific behavioral problems, such as mood issues or seemingly sexualized 

behavior. This article established the CECSA questionnaire as a reliable tool for identifying 

cognitive and emotional predispositions that can influence bias in CSA evaluations.  

Article 2 (Gewehr, Merschhemke, et al., 2024) explored the relationship between the 

CECSA scales and the degree of suggestive questioning in conversations or interviews with 

children about CSA. In three studies using mock case paradigms, participants posed questions to 

children to clarify vague suspicions of CSA in three different formats: a single-choice format, a 
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free-writing format, and a natural speech format within a (VR) simulation. The questions varied 

or were coded regarding their suggestiveness. In addition, a biased mindset was measured by 

having participants rate how strongly the case material indicated CSA in two of the studies. 

Across the three studies and a meta-analytical integration, Naive Confidence and Emotional 

Reactivity predicted both suggestive questioning and bias robustly (i.e., in most of the formats 

and meta-analytically), while Justice System Distrust showed small significant effects in only 

few of the analyses. Overall, the studies of Article 2 found the CECSA scales NC and ER, but 

not JSD, to be useful measures of individual difference that predict bias and suggestive 

questioning of children.  

Article 3 (Krause et al., 2024) consisted of a randomized controlled trial to evaluate 

‘ViContact’, a training program to teach childcare professionals how to conduct conversations 

with children about CSA suspicions. Comparing intervention groups that received a classical 

seminar training, a practical virtual reality training, or both, with a control group, the study 

showed that the combined training of a classical seminar and practical VR training was most 

beneficial in improving appropriate questioning, the provision of rapport and socio-emotional 

support, and self-efficacy. The focus of the present thesis was the influence of the seminar 

training on the CECSA scales, which were also included in the data collection. Because for 

Article 3, only the NC scale was integrated into the analyses, a secondary analysis was 

conducted for this thesis to equally assess training effects for ER and JSD. Overall, the seminar 

training succeeded in reducing all three CECSA scale scores to a significantly larger extend than 

observed in the control group. This was achieved by the seminar training alone for NC and ER, 

while JSD was significantly reduced only in the combined training group, which included the 

seminar and the VR component. The expected advantage of the seminar over the VR training in 
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reducing CECSA scores was descriptively observable, but not found to be significant. Overall, a 

seminar training including knowledge transfer, exercises and discussions on how to handle CSA 

suspicions and how to talk to the children involved showed potential to significantly reduce 

Naive Confidence and Emotional Reactivity, while the role of Justice System Distrust and a VR 

training needs to be reassessed with larger samples. 

Collectively, the findings underscore the importance and value of addressing differential 

suggestiveness and bias – that is, the variation in individuals’ susceptibility to suggestive 

questioning and biased judgements. The results show that Naive Confidence and Emotional 

Reactivity, as reliably measured by the CECSA instrument, function as individual-level 

predictors of bias and suggestion, but that they can be somewhat reduced through a seminar 

training that transfers expert knowledge and lets participants engage in discussions and exercises. 

For the Justice System Distrust scale, results for both the suggestiveness and bias prediction and 

the training receptivity were inconclusive, warranting caution and further research before 

practical application.  

Theoretical and Practical Contributions  

Most of previous research on bias and suggestion in CSA or other forensic investigations 

has focused on general processes or on situational influences (Neal et al., 2022; O’Donohue & 

Cirlugea, 2021). This dissertation adds a differential perspective by showing that individual 

differences, such as the cognitive and emotional predispositions measured by the CECSA scales, 

may play a role in individuals’ susceptibility to bias and suggestion. It thereby responses to 

recent calls from the field of legal psychology to investigate individual-level sources of bias 

(Neal et al., 2022; Talwar et al., 2024; Zapf & Dror, 2017) in order to explore debiasing 

strategies on diverse levels. By focusing not only on forensic interviews but also on the informal 
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conversations that childcare, health or education staff often have with children, the dissertation 

contributes to combating bias and suggestion at the various stages at which allegations and 

disclosures can occur (Korkman et al., 2024).   

The development and validation of CECSA scales provides future research with the 

possibility to further inquire the role of NC, ER, and JSD in different areas of CSA investigations 

and explore how they can be mitigated in practice. By demonstrating that these characteristics 

are not fully static and are receptive to change through a seminar-style training intervention, this 

thesis also adds a differential perspective to the discussion on debiasing strategies and effective 

interviewer training: Next to the usually discussed behavioral strategies to mitigate bias and 

suggestiveness (e.g., considering alternative hypotheses; training question formulation), 

considering individual’s unique predispositions may additionally mitigate bias at the levels of 

personal selection, allocation of interview tasks to suitable personal, and the identification of 

individual training needs. 

Psychometric Properties of the CECSA Scales  

The psychometric evidence from the five studies in this dissertation allows for a 

comprehensive evaluation of the CECSA scales regarding reliability, validity, and utility. Other 

studies that have already made use of the CECSA scales provide additional insights.   

Reliability. In the CECSA development sample from Article 1, the final factor solution 

resulting from the ant colony optimization (ACO) procedure showed acceptable model fit, and 

all scales achieved good internal consistencies (α = .82–.88), which indicates good reliability in a 

large sample (N = 801). In the first study of Article 2, the CECSA scales showed similarly good 

internal consistencies (α = .79–.90), but this was a subsample from Article 1, thus does not 

provide novel psychometric information. Across the two further studies from Article 2, which 
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used independent samples (total N = 356), reliability results were more nuanced, with ER still 

proving good internal consistency (α = .83, .82), and values for NC (α = .69, 69) and JSD (α 

= .68, .76) showing values at the border of what is contemporarily discussed as being acceptable 

for early stages of research (α ≥ .7; Lance et al., 2006; Nunnally & Bernstein, 1994). Article 3 

reports data from a subsample of the Virtual Reality sample already reported in Article 2 but 

Article 3 includes a repeated measurement of the CECSA scales after the interventions. For this 

second assessment, reliability was slightly higher with acceptable to good values for all scales (α 

=.74–.91).  

Overall, the ER scale repeatedly showed good internal consistency, while NC and JSD 

values were good in the development sample and somewhat lower in the independent samples, 

although still at the border of acceptability for early or new areas of research. As these studies 

are the first independent applications of a newly developed measure, they can be considered as 

early research. Thus, all three scales may be applied for research purposes, but more through 

considerations are warranted for practical applications. In general, decisions about applying 

psychometric instruments in practice should not be made solely based on the (often arbitrary) 

cut-off scores for reliability but should take the importance of the practical decision that will 

follow from the assessment into account. The higher the stakes of the consequences of an 

assessment, the higher the reliability should be (Cho & Kim, 2015). For example, while the 

internal consistency values of NC and JSD may be sufficient to identify individual training needs 

of professionals and individualize training curricula according to their test scores, they may not 

be sufficient to base overall personal selection heavily on their scores. A related issue is the 

degree of discriminability that is required of an instrument. Instruments with lower reliability 

have a limited ability to discriminate at a fine-grained level but may well be able to tell 
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individuals with stronger score deviances apart. For example, the NC and JSD scales may be 

unable to differentiate interviewers with slightly diverging test results around the middle range of 

the distribution but may be able to identify individuals with more extreme test scores. For 

practical purposes, identifying extreme test scores is of relevance, for example, identifying 

individuals that are at high risk for bias and suggestive questioning to allocate training resources 

accordingly, or identifying individuals with a very low risk, to entrust them with interviewing a 

child. Ultimately, in practice, lower reliability translates to wider confidence intervals of 

individual test scores (i.e., higher uncertainty), which should always be taken into account when 

interpreting test results.  

When aiming to increase the reliability of a scale, it needs to be considered that higher 

reliability often comes at the expense of criterion validity, especially when broader constructs are 

to be measured (attenuation paradox; Cho & Kim, 2015; Lance et al., 2006). In the case of the 

CECSA scales, the Naive Confidence scale covers a broad construct with including both naive 

confidence in one’s own innate ability to recognize abused children, and the naive confidence in 

the accuracy of children’s abuse reports. These sub-constructs appear to be strongly related, as 

the underlying items were better represented by a common factor than by two separate factors in 

the ACO analysis in Article 1. Similarly, Justice System Distrust covers a broad construct with 

including mistrust in both the competence and the willingness of different representatives of the 

judicial system (e.g., police, judges). Thus, the modest reliability of NC and JSD may be the 

price for the scales’ ability to depict broad constructs. To increase the reliability of these scale, 

while retaining their validity, future studies could increase the number of items but should aim to 

maintain their diversity. For example, for the NC scale, developing further items that describe 
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the overall meaning of the NC construct and further items that summarize each of the two 

subconstructs might be fruitful to increase reliability.  

Validity. In Article 1, convergent validity of the CECSA scales was demonstrated by 

expected variance overlaps with most of the theoretically selected self-report instruments. The 

most comprehensive convergent validation was conducted for the Emotional Reactivity scale, 

which overlapped with negative emotionality, empathy, sensitivity to injustice done to others, 

and anger about sexual assault, which overall underscores a general emotional-empathic 

component of the scale, as well as specific emotionality for sexual delinquency. The Naive 

Confidence scale was positively related to a preference for intuitive decisions, but not, as 

expected, negatively to deliberate decision-making, which might indicate that people who 

generally prefer deliberate decisions don’t necessarily do so in the context of CSA investigations. 

The Justice System Distrust scale was associated to punitive attitudes towards sexual offenders, 

but not with a general belief in a just world or justice sensitivity, suggesting that a distrust in the 

justice system to handle sex crimes may be independent of more general justice attitudes. 

Overall, results of the convergent validation indicates that Emotional Reactivity regarding CSA 

allegations might be related to general emotionality, while the constructs of Naive Confidence 

and Justice System Distrust might be more specific to the issue of CSA and not generalizable to 

other contexts.  

Turning to predictive validity, a major goal of this thesis was to develop scales that 

predict biased mindsets and suggestiveness when handling CSA allegations. In Article 1, all 

three CECSA scales were interpreted as successfully predicting bias, as they were associated 

with rating children’s unspecific behavioral issues as indicative of sexual abuse (NC and ER) or 

with perceiving a suspect’s acquittal in such cases as incorrect (NC and JSD). By leveraging the 
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flexibility of Ant Colony Optimization (ACO), the prediction of bias was already included as a 

criterion for the item selection. Thus, revisiting these predictions in independent samples was of 

importance. Across the three studies of Article 2, the prediction of a biased mindset was again 

robustly found for the NC and ER scales, but not for JSD (bias was again operationalized by 

CSA indicativity ratings, but the acquittal rating task was not used again). Similarly, 

suggestiveness was robustly predicted by NC and ER, but not JSD across the three studies. 

Across all four studies of Articles 1 and 2, the effect-sizes for NC and ER were in the medium 

range for predicting both bias (b = .13–.37) and suggestive questioning (b = .15–.26), which 

corresponds to a potentially large practical impact, when considering how the effects of bias and 

suggestion can accumulate across repeated situations.  

Re-evaluating the findings on JSD in Article 1 with the insights from the nonsignificant 

results in Article 2, the conclusion that JSD predicted bias in Article 1 seems to be challenged. 

This conclusion was based on the association between JSD and the acquittal rating task, while no 

association was found with CSA likelihood ratings. An alternative explanation for the predicted 

acquittal rating is that individuals who are more distrustful of the justice system are also more 

sceptical of any court decision, whether it is an acquittal or a conviction. In the light of Article 2, 

this alternative explanation seems more plausible.   

Utility. The CECSA scales are of utility for both scientific and practical purposes. All 

three scales provide reliable measurement, and the Naive Confidence and Emotional Reliability 

scales also serve as a tool for measuring predisposition to bias and suggestive questioning. Legal 

psychology researchers may utilize the scales to assess the role of cognitive and emotional 

individual differences in, for example, police work, jury decisions, expert witness evaluations, 

interview performance, or the handling of CSA allegations in more informal settings. The scales 
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may also be used to evaluate interview training programs or more broad educational programs on 

handling CSA allegations in formal or informal settings. As shown in Article 3 of this thesis, the 

ER and NC scales – but not necessarily JSD – are receptive to deliberate change and can be 

reduced through a seminar training that transfers expert knowledge.   

A number of research teams have used the CECSA scales since their preprint publication, 

which provides insight into their actual utility for the field and helps to further evaluate their 

psychometric properties: Segal et al. (2023; 2022) used the Emotional Reactivity scale to 

investigate the role of students’ (N = 30, N = 60) emotions when interviewing child avatars. They 

replicated the good internal consistency of the ER scale (α = .8) and provided a Lithuanian 

translation (Segal et al., 2022). Providing further construct validation, they reported that the ER 

score related to participants’ emotional reactions when interviewing avatars with a history of 

CSA (anger, disgust) or no CSA (relief), as measured by self-report and facial expressions.  

Imhoff (2024) reported insights from a student sample (N = 475), in which the CECSA 

scales exploratorily correlated with conspiracy mentality (r = .1–.3; Bruder et al., 2013), with the 

beliefs in absolute evil (r = .19–.38; Campbell & Vollhardt, 2014), absolute good (only NC and 

ER; r ≈ .22), and organized ritual sexual abuse (r = .28–.41), the latter of which has been labelled 

as highly unlikely from scientific and juridical perspectives (Mokros et al., 2024) and is 

classified as a conspiracy theory by Imhoff (2024). These results provide further construct 

validation for the CECSA scales as they show that the CECSA scores associate not only to 

biased judgments of CSA allegations, but also to other indicators of biased mindsets such as 

conspiracy theories and black-and-white thinking.  

Some studies applied or plan to apply the CECSA scales to evaluate interview training 

programs: The effect of reducing Naive Confidence scores through the ViContact seminar 
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training reported in Article 3 was replicated with a sample of psychology students (N = 28; 

Gewehr, Tamm, et al., 2024). A variant of the combined ViContact training using e-learning 

instead of a seminar reduced NC scores among a small sample of child protection workers (N = 

15; Buchwald, in prep.; Gewehr, Tamm, et al., 2024). A swizz research team plans to use the 

CECSA scales to assess differential training effects of a training system in which police officers 

practice interviewing with a virtual child that is role-played by a large language model (Virtual 

Kids; Tuggener et al., 2024; T. Schneider, personal communication, September 27, 2024).  

Bayer et al. (2024) used the CECSA scales to evaluate differential training needs of 

school professionals (teachers, social workers, and headmasters; N = 276), aiming to inform the 

development of a modular training system to handle CSA allegations. They found increased ER 

scores for teachers and unexperienced professionals, and now plan to develop an optional stress 

regulation module for these professionals.  

Overall, the psychometric evidence from the five studies of this dissertation, 

complemented by the additional research, supports the CECSA scales Naive Confidence and 

Emotional Reactivity as reliable and valid scales to assess individual differences that predispose 

bias and suggestion when dealing with CSA allegations. The applications of the CECSA scales 

since their publication underscore their utility for diverse research purposes.  

Measuring Suggestive Questioning  

Article 2 presents newly developed mock cases and three variants to measure a 

suggestive questioning style in mock conversations: paper-pencil single choice selection of 

questions, paper-pencil free-writing of questions, and verbal posing of question in a dynamic 

virtual reality simulation. The results of the studies provide insights into advantages and 

disadvantages of the different approaches for future studies. First, the non-diagnostic mock cases 
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developed for Studies 1 and 2 effectively elicited a moderate level of suspicion about sexual 

abuse, indicating appropriateness for further studies on bias and suggestion. Second, the 

suggestiveness of the questions selected or posed in Studies 1 and 2 showed good fit for a 

unidimensional model, indicating appropriateness to be summarized into a common measure for 

a suggestive questioning style. Third, participants formulated few suggestive questions across all 

approaches, which is in line with former research (Cyr et al., 2021; Kask et al., 2022; Pompedda 

et al., 2015; Sternberg et al., 2001) but poses a limit to reliability. Future studies must select or 

further develop a measure that provokes an increased number of suggestive questions in order to 

reliably capture a suggestive questioning style. The free writing approach from Study 2 elicited 

the highest percentage of suggestive questions (32% vs. 17% and 10%), but because Study 2 also 

used a different sample (police students vs. human sciences and teaching students), the 

differences cannot be attributed with certainty to the different measures. Fourth, the three 

approaches vary in their level of ecological validity, which must be weighed together with the 

reliability of the measures. Fifth, for each of the approaches, increasing the number of questions 

(i.e., suggestiveness indicators) and fine-grading the suggestiveness scales might further increase 

reliability.  

Implications for Interview Training, Legal Processes, and the Children Involved  

For practical purposes, the main message from this dissertation is that children who are 

questioned about abuse suspicions are exposed to an increased risk of suggestive pressure and 

biased evaluations if the adults who question them a) tend to react strongly emotional to the topic 

of CSA, or b) believe that they can innately or intuitively tell abused from non-abused children 

apart and that children’s abuse reports are purely accurate. Adults’ degree of mistrust in the 
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justice system regarding the prosecution of CSA allegations is however not associated to an 

increased risk for bias or suggestion.  

Because children are susceptible to suggestive pressure, biased and suggestive 

conversations or interviews – at any level of the investigative process and especially if 

accumulated – can impair the accuracy of children’s reports and memories, harm the children’s 

long-term well-being, and threaten the just prosecution of CSA allegations (Baldwin et al., 

2024b; Brown & Lamb, 2015; Ceci et al., 2016; Howe & Knott, 2015; Scoboria et al., 2017). 

Decision-makers who wish to minimize the risk for suggestive and biased child interviews or 

conversations may take the individual differences measured by the CECSA scales NC and ER 

into account when wanting to select suitable employees to conduct interviews or conversations 

with children, to take on roles of trust (e.g., liaison teacher), or to receive specialized interview 

training.  

Article 3 and the accompanying secondary analysis in this dissertation showed that the 

CECSA scales were responsive to intervention efforts. Specifically, a two-day seminar-style 

training significantly reduced student’s NC and ER scores. A similar effect was observed in 

small sample of child-protection workers who underwent e-learning and VR-based training 

(Gewehr, Tamm, et al., 2024). Existing training programs for improving the questioning of 

children typically focus on practicing open-ended, non-suggestive questions and the suppression 

of suggestive utterances. Expanding these curricula to also address underlying cognitive and 

emotional factors could help to further reduce bias and suggestiveness. For instance, integrating 

expert knowledge about biases in human judgement, children’s disclosure patterns, and the 

absence of reliable behavioral indicators of abuse into a training program may help reduce Naive 

Confidence. Adding modules on emotional regulation strategies when facing distressing CSA 



 149 

allegations could lower Emotional Reactivity – though ViContact’s training achieved this 

reduction without explicitly addressing emotional coping. Lower scores on NC and ER may, in 

turn, reduce bias and suggestive questioning, as indicated by the correlational findings in Article 

2. However, the causal relationship between these factors remains to be demonstrated. Note that 

the findings from this dissertation do not support the notion that increasing trust in the justice 

system through training efforts can reduce bias or suggestiveness.  

To distribute training resources more efficiently, modular training curricula could be 

customized according to participants’ individual training needs. For example, extended modules 

aiming to reduce Naive Confidence and Emotional Reactivity could be offered only for 

participants with high values on these scales. Individual case supervision, as sometimes 

conducted in forensic or child-protection settings, might equally benefit from taking participants 

NC or ER scores into account when discussing individual sources of bias and suggestive 

questioning or individual counterstrategies.  

Limitations and Future Research  

Several limitations need to be considered when interpreting and drawing conclusions 

from this work.  

Conceptual Limitations 

The CECSA instrument is not a comprehensive measure of differential suggestiveness 

and bias in all their potential facets. Rather, it is an approach of beginning to identify individual 

differences that predispose bias and suggestiveness and making them psychometrically 

accessible. The scales were developed based on prior research on attitudes and beliefs towards 

CSA (Finnilä-Tuohimaa et al., 2008), and expanded by the emotional component based on 

theoretical considerations. Future research may further shape and extended the scales.   
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The biased mindset discussed in this thesis, which reflects a tendency for excessive 

sensitivity and overcalling of abuse (risking false positives), is only one of two potential biases, 

and the flip side of over-focusing on specifity and underestimating CSA (risking false negatives), 

is equally concerning. If adults tailor their questioning of children according to an a priori 

assumption that sexual abuse has not occurred, children who have actually experienced abuse 

may not feel supported enough to disclose their experiences (Cromer & Goldsmith, 2010). Here, 

too, open mindedness and open-ended questioning are crucial to allow children to report from 

their autobiographical experiences instead of leading them to follow adult’s presumptions.   

The CECSA scales are not intended to be interpreted normatively or as a reflection of 

incorrect knowledge. Some items indeed contradict empirical evidence (e.g., “suggestive 

interview techniques only affect children’s memories of trivial details”; Scoboria et al., 2017), 

but others lack sufficient research for a valid assessment (e.g., “courts do not take children 

seriously enough in cases of child sexual abuse”), can be both correct and incorrect, depending, 

for example, on regional differences (e.g., perceptions of judicial fairness; Cross et al., 2003; 

Ernberg et al., 2018), or are inherently non-normative, such as the Emotional Reactivity scale or 

items describing judgement or information-processing styles (e.g., “I would trust my first 

impression when assessing whether a child was sexually abused or not”). 

The development of the Emotional Reactivity scale was based on the notions that  

the emotional valence of a situation (positive vs. negative) directly informs judgment and 

decisions (Feeling-as-information theory; Schwarz, 2012) and that emotionality associates to 

confirmation bias (Jonas et al., 2006). However, other theories (e.g., cognitive-appraisal theories 

and the model of emotion-imbued choice) argue that discrete emotions within the same valence 

category (e.g., anger and sadness) can have different effects on judgment and choice (Lerner et 
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al., 2015, Lench et al., 2011), which has been backed by meta-analytical evidence (Angie et al., 

2011). Research on the role of emotions in suspect interviewing has followed this approach, but 

so far yielded mixed results. For example, Sambrano (2020) found that sad compared to angry 

participants preferred benevolent interrogations tactics; but did not find differences for hostile 

tactics. Ask and Granhag (2007) reported more heuristic information-processing for angry 

compared to sad police officers, but a meta-analysis on general depth of information processing 

(McKasy, 2020) found no effect of anger vs. sadness. Salerno (2021) concludes in a review that 

anger and disgust lead to greater confidence in own opinions which may increase heuristic 

information processing. Albeit the somewhat inconclusive results, these findings raise the 

question of whether the CECSA Emotional Reactivity scale, which compiles diverse emotions 

based on their negative valence (i.e., anger, sadness, disgust), represents an oversimplification of 

distinct, potentially contradicting, emotional effects on bias and suggestion. This is in line with 

Segal et al. (2023; 2023), who found partially distinct effects of anger and sadness in avatar CSA 

interviews (e.g., anger was associated with closed vs. open questions, but to less belief-consistent 

reinterpretation of children’s reports), and who also argue for differentiating emotions beyond 

valence. Although the ER scale showed robust effects on bias and suggestion in the studies of 

this dissertation, future studies could investigate whether distinguishing distinct emotions can 

further harness their potential to predict bias and suggestion. The results of the studies described 

above suggest that anger may have a particular role to play in predicting bias.    

Methodological Limitations  

The CECSA scales do not include reversed-scores items. This makes it more difficult to 

detect or prevent response biases (e.g., agreement bias, extreme responding, careless responding) 

and can inflate internal consistency. It can also inflate associations with other self-report 
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instruments that lack reversed-scored items, which was not the case for most of the self-report 

instruments used to validate the CECSA scales. Future research aiming to improve the 

psychometric properties or extend the CECSA scales should consider adding reverse-scored 

items to each of the scales. Another important next step is to assess the long-term stability of the 

CECSA scores, which is a prerequisite for assuming stable individual differences. Promisingly, 

the preliminary self-report instrument that was the base for developing the cognitive CECSA 

scales showed good retest reliability (r = .82 to .91) among a small sample of 26 students over a 

three-week period (Finnilä-Tuohimaa et al., 2008). Finally, the CECSA scales currently lack 

standardized norm values, which are necessary to interpret an individual’s score in comparison to 

a reference sample.  

The suggestiveness measures introduced in Article 2 were limited in reliability, and, as 

discussed in the section on psychometric properties, this can be improved by increasing the 

number of indicators. Just as the CECSA scales, the long-term stability of the measures on 

suggestiveness should be assessed by future studies. Assessing the ecological validity of the 

measures through associations with suggestiveness in real interviews would be another valuable 

contribution. 

Regarding the prediction of suggestion and bias through the CECSA scales, it needs to be 

stressed that these are correlational, not causal findings. It can thus not be concluded with 

certainty that changes in CECSA scores, for example trough a training intervention, go along 

with changes in suggestive questioning or biased judgements. Randomized controlled studies 

could inquire this issue. As a first approximative step, parallel changes of both variables could be 

assessed using the data from the ViContact evaluation study: Positive correlations between pre-

post changes in the CECSA scores with pre-post changes in suggestive questioning of 
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participants who received the seminar training would – albeit not implying causality - point 

towards a parallel effect on both variables into the same direction. A further step could be the 

assessment of differential training effects, i.e., investigating whether participants profit 

differently from the training depending of their CECSA scores.  

The three studies in Article 2 report three different measures to assess suggestive 

questioning, but because the samples also varied between the three studies, differences between 

the results cannot with certainty be attributed to either of these factors. In particular, the free-

writing paradigm used in Study 2 was advised as the most promising tool to reliably measure 

suggestive questioning, because it yielded the largest number of suggestive questions. However, 

Study 2 was also the only study using a police student sample, which can equally be the reason 

for increased suggestive questions. Due to their job description, police students might, compared 

to human sciences or teaching students, feel a higher need to solve a case and obtain information 

from a child and thus be at higher risk for suggestive questioning.  

Regarding the effects of training interventions on the CECSA scores reported in the 

additional analysis to Article 3, the small sample sizes of the intervention groups (n = 26–28) 

might have caused the partially mixed pattern of results, especially regarding the Justice System 

Distrust Scale and the effect of adding the VR training to the seminar intervention. Larger 

sample sizes would additionally allow to detect smaller effects. 

Practical Limitations 

The studies of this thesis have been conducted with human sciences, teaching, and police 

students, which are relevant samples as those students will make up the professionals that 

question children in different contexts in the future. However, generalizability of the findings to 

working practitioners still needs to be established. The same accounts for the longevity of the 
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training effects. Promisingly, a first assessment of the ViContact training with a small sample of 

child protection workers (Gewehr, Tamm, et al., 2024) replicated the training effect on CECSA 

scores found in the student sample of Article 3. Similarly, Lahtinen et al. (2017), reported that 

training of investigative interviewers reduced scores on the attitudinal measure preceding the 

cognitive CECSA scales, which sustained at a one-year follow-up.  

General Directions for Future Research on Differential Bias and Suggestiveness  

Future research might aim to identify further individual differences that are not covered 

from the CECSA scales but also associate to bias and suggestion in CSA investigations. 

Promising candidates may be cognitive thinking styles or preferences, such as cognitive 

flexibility (Martin & Anderson, 1998), the need for cognitive closure (Webster & Kruglanski, 

1994), reflexive vs. reflective thinking styles (Martire et al., 2020), ambiguity tolerance 

(Furnham & Marks, 2013), motivated reasoning (Kahan, 2013), or apophenia (i.e., the 

disposition to false positives; Blain et al., 2020). Based on the two-step process model of 

cognitive biases proposed by Oeberst & Imhoff (2023), one might also distinguish the search for 

individual differences into those that a) foster false beliefs or b) associate to belief-consistent 

information processing. Alternatively, a bottom-up approach of using a large sample to 

exploratorily correlate a wide range of individual difference measures with suggestiveness and 

bias might be fruitful to derive hypotheses for concrete associations.  

Conclusion 

This thesis explored how individual differences in cognitive and emotional patterns 

contribute to bias and suggestive questioning in child sexual abuse investigations. In a series of 

five empirical studies, summarized in three articles, the scales on Cognitions and Emotions about 
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Child Sexual Abuse (CECSA) scales were developed, and their relationship to biased judgments 

and suggestive questioning as well as their responsiveness to training were tested.  

The first Article focuses on the development and initial validation of the three CECSA 

scales Naive Confidence, Emotional Reactivity, and Justice System Distrust, which showed 

acceptable to good reliability and predicted biased mindsets toward the abuse hypothesis in 

evaluations of CSA suspicions. The second article reports how Naive Confidence and Emotional 

Reactivity, but not Justice System Distrust, robustly predicted biased judgements and a 

suggestive questioning style across three studies and a meta-analytical integration. The third 

study evaluated the effectiveness of a training program consisting of a seminar and a Virtual 

Reality (VR) component designed to improve professionals’ questioning skills. A secondary 

analysis showed that the seminar component alone significantly reduced Naive Confidence and 

Emotional Reactivity scores, while Justice System Distrust was reduced only in combination 

with the VR training.  

In summary, this thesis presents the CECSA scales Naive Confidence and Emotional 

Reactivity as reliable measures for predicting differential bias and suggestiveness and shows that 

both scales are receptive to change through training efforts. The scales can be of value across a 

variety of scientific and practical contexts, such as the development and customization of 

interview training curricula, the evaluation of training programs, or the selection of adequate 

personal to interview children. While a differential perspective has been largely absent from 

research on interviewer bias and suggestion so far, the CECSA scales can be used and extended 

to further explore individual differences in child sexual abuse investigations.  

Ultimately, the work of this dissertation ought to contribute to an improved practice of 

questioning children in a supportive but unbiased and non-suggestive manner, which not only 
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improves the accuracy and fairness of legal proceedings but also fosters the welfare of the 

children involved.  
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Appendix B: Zusammenfassung in deutscher Sprache (German Abstract) 

In dieser Arbeit wird der Einfluss von kognitiven und emotionalen Mustern auf 

Voreingenommenheit (Bias) und Suggestivität in der Befragung von Kindern zu Verdacht auf 

sexuellen Missbrauch untersucht. Im Rahmen von fünf empirischen Studien, die in drei Artikeln 

zusammengefasst sind, wurden Skalen zu „Kognitionen und emotionalen Reaktionen im 

Umgang mit sexuellem Missbrauch von Kindern“ (Cognitions and Emotions about Child Sexual 

Abuse [CECSA]) entwickelt, validiert, und Zusammenhänge zu Bias und suggestivem 

Befragungsstil sowie die Veränderbarkeit der Skalen untersucht.  

Artikel 1 beschreibt die Entwicklung und erste Validierung der drei CECSA-Skalen 

Unreflektierte Gewissheit (Naive Confidence [NC]), Emotionale Reaktivität (Emotional 

Reactivity [ER]) und Misstrauen in das Justizsystem (Justice System Distrust [JSD]) an einer 

Stichprobe von 801 Studierenden der Humanwissenschaften. Die Skalen wiesen gute 

Modellanpassung und akzeptable bis gute Reliabilitätswerte auf und sagten bei der Beurteilung 

vager Missbrauchsverdachtsfälle einen Bias in Richtung der Missbrauchshypothese hervor. 

Artikel 2 umfasst drei Studien zur Vorhersage von Bias und suggestivem Befragungsstil in 

fingierten Gesprächen mit Kindern, für die unterschiedliche Formate zum Stellen der Fragen 

entwickelt wurden: ein Single-Choice-Format, ein Freitextformat und ein Format für natürliche 

Sprache in einer Virtual Reality (VR) Simulation. Die Ergebnisse der drei Studien und einer 

meta-analytischen Integration zeigen für insgesamt 674 Studierende aus verschiedenen 

Disziplinen (Humanwissenschaften, Lehramt, Polizeistudium) eine robuste Vorhersage von Bias 

und Suggestivität durch die Skalen NC und ER, nicht jedoch durch JSD. Artikel 3 evaluiert ein 

Trainingsprogramm zur Verbesserung der Gesprächsführung mit Kindern in 

Missbrauchsverdachtsfällen. Eine Sekundäranalyse der Daten zeigte, dass eine zweitägige 
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Schulung mit Lehramtsstudierenden zu einer signifikanten Reduktion der NC- und ER-Werte 

führte, während die Ergebnisse für JSD uneindeutiger ausfielen.  

Die Ergebnisse dieser Dissertation zeigen, dass hohe Ausprägungen auf den CECSA 

Skalen NC und ER Bias und Suggestivität in der Befragung von Kindern hervorsagen, die Werte 

jedoch durch Schulungen reduziert werden können. Die Skalen können diagnostisch oder zu 

Evaluationszwecken eingesetzt werden, etwa für die Entwicklung von Befragungstrainings, die 

Auswahl geeigneter Befragungspersonen oder zur weiteren Erforschung der Rolle individueller 

Unterschiede in der Abklärung und Ermittlung von Missbrauchsverdachtsfällen. 
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