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				abstract

				Background/aim: The prevalence of school bullying victimization has been estimated between 5% (strict criteria for prevalence classification) and 33% (lenient criteria for prevalence assessment) of children and adolescents. Bullying victimization entails decision-making at the administrative (school setting), civil (victim compensation), and criminal (criminal responsibility) levels, which must be based on certainty about the truthfulness of the allegation. A high-fidelity simulation study was designed with the aim of testing the evaluation of testimony of the Global Evaluation System (GES) in cases of bullying allegations. Method: A total of 154 adolescents aged from 13 to 18 years, 86 boys, were randomly assigned to the condition of testimony of a memory of real-life negative experiences or a fabricated memory of a bullying event. The protocols (statements) were subjected to a content analysis using the categories of validity of the evidence and the content categories of memories of real-life experiences of the GES. Results: The results showed excellent reliability, α = .874, 95% CI [.843, .901], for the GES content category system. The findings also supported the association between the GES content categories and memories of real-life experiences. Conversely, no significant association was found between fabricated memories of a bullying event and the GES content categories, while a lack of reliability was observed, α = .476, 95% CI [.289, .632], in this condition. Finally, strict decision criteria were computed (evidence-based criterial validity) that guarantees compliance with the principle of presumption of innocence (no innocent person should be convicted; type I error/false positives = 0): coding of ≥ 10 content categories in the complete model, ≥ 8 in the higher-prevalence model (content categories associated significantly with memories of real-life experiences), and ≥ 5 in the robust model (content categories associated significantly with memories of real-life experiences with a moderate or higher than moderate effect size). Conclusions: These findings support the validity and reliability of the GES content analysis categorical system for the validation of truthful testimonies of school bullying victimization (forensic task), providing scientific evidence (criterial validity) to ensure the strict compliance of the principle of presumption of innocence, but not for the classification of fabricated memories (investigative task).
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				The systematic study of school bullying (bullying here in after) began in the 1970s (Olweus, 1973) and has since produced substantial scientific evidence on its prevalence, effects, and prevention (Smith, 2016). However, discrepancies in the conceptualization of the phenomenon have led to inconsistencies in estimates of its prevalence and effects (Vivolo-Kantor et al., 2014). Based on Olweus’s (1993) seminal definition, “a student is being bullied or victimized when he or she is exposed, repeatedly and over time, to negative actions on the part of one or more students” (p. 9), three diagnostic criteria can be identified. First, the intention to cause harm criterion implies the existence of violent behaviors that produce physical or psychological harm (harm criterion) and that are enacted with the purpose of harming (intentionality criterion), thereby distinguishing 

				bullying from other harmful behaviors among peers, such as rough play or jokes (Arce et al., 2014). Second, the repetition criterion implies that the behaviors are frequent and sustained over time, using a frequency of “2 or 3 times a month” over at least two months as the gold standard (Solberg & Olweus, 2003). Third, the power imbalance criterion refers to an asymmetrical relationship in which the victim is unable to defend themselves against the perpetrator due to physical, psychological, or social differences (Smith et al., 2012). These criteria allow for the effective identification of individuals involved in bullying and for the differential diagnosis of bullying from other forms of victimization during childhood and adolescence, such as dating violence, sexual violence, child maltreatment, physical fights, rough play, or hurtful teasing (Centers for Disease Control 
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				and Prevention [CDC, 2022]; United Nations Educational, Scientific and Cultural Organization [UNESCO, 2019]). Additionally, Arce et al. (2014) incorporated the criterion of victimization, defined as the verification of harm, such that, in the absence of harm, there is no victim of harassment. Harm includes physical or mental injury, emotional suffering, economic loss or substantial impairment of their fundamental rights (United Nations [UN, 1985]). Since the 2000s, initially linked to the emergence of the internet and later to the rise of social media and smartphones, literature has identified digital environments as contexts conducive to harassment, commonly referred to as cyberbullying, but also as cyber-aggression, electronic bullying, cyber harassment, electronic victimization, cyber-control or online bullying (Chun et al., 2020; Englander et al., 2017; Kwan et al., 2020; Niehaus et al., 2025). However, there is no consensus on its conceptualization. Thus, some authors include cyberbullying within the seminal concept of bullying (traditional bullying), arguing that the diagnostic criterion of power imbalance may not apply in digital environments because there is no direct contact with the victim and interactions may occur anonymously, while redefining the repetition criterion as the number of people who have accessed the message or image or the length of time it remains available (Olweus & Limber, 2018; Smith et al, 2012). Therefore, the most appropriate term would be bullying among school-aged children and adolescents, regardless of whether it occurs face to face or through technologies such as mobile phones, the internet, or social media (Thomsen et al., 2024), facilitating the differential diagnosis of bullying perpetrated by adults (Arce et al., 2014). Furthermore, evidence of overlap between traditional bullying and cyberbullying supports the view that they represent the same construct measured in different contexts, as harassment by electronic means rarely occurs in isolation (Chun et al., 2020; Kim et al., 2017; Olweus, 2012; Pichel et al., 2021). Conversely, other researchers consider cyberbullying to be an independent phenomenon with its own characteristics (Cosma et al., 2020; Kwan et al., 2020), making it difficult to distinguish from other forms of online aggression (which share characteristics with harassment) and from violent behaviors such as sexual abuse or sexual assault (Marcos, Seijo, et al., 2024). Moreover, in the legal context, harassment and other forms of violence constitute distinct criminal offences, requiring psychological assessment to establish a differential diagnosis between them (Marcos, Seijo, et al., 2024), consistent with psychology’s role in assisting the justice system.

				Conceptual heterogeneity and, above all, differences in assessment approaches have contributed to the wide variability in prevalence estimates. Specifically, prevalence estimates based on psychometric assessments or surveys that measure exposure to aggressive behaviors (lenient criteria) differ substantially from those based on diagnostic approaches that identify cases of bullying victimization only when the established diagnostic criteria for bullying are met (strict criteria). Accordingly, prevalence estimates range from approximately one-third of children and adolescents when lenient assessment criteria are used (Modecki et al., 2014; UNESCO, 2019) to above 5% when strict diagnostic criteria are applied (Arce et al., 2014; Díaz-Aguado et al., 2024).

				The mental health consequences of bullying victimization have been well documented, including both internalizing mental health problems, such as depression, anxiety, psychosomatic symptoms and suicidal ideation (Katsaras et al., 2018; Li et al., 2024; Marcos, Montes, et al., 2024; Montes et al., 2022; Moore et al., 2017; Ye et al., 2023), and externalizing mental health problems, such as aggressive behaviors, hyperactivity, and addictive behaviors (Ak et al., 2015; Bradshaw et al., 2015; Kowalski et al., 2014; Moore et al., 2017; Pichel et al., 2022; Rial-Boubeta et al., 2024; Woo et al., 2019). In the academic setting, adverse effects have been observed in academic failure, higher absenteeism and lower sense of community (Davis et al., 2019; Garaigordobil et al., 2019; Hong et al., 2018; Laith & Vaillacourt, 2022; Lucas-Molina et al., 2022; Marcos, Montes, et al., 2024; Novo 

				et al., 2016). Bullying victimization has also been associated with psychological harm of legal relevance, particularly Posttraumatic Stress Disorder (PTSD; American Psychiatric Association [APA, 2022]), enabling the establishment of the causal nexus between bullying victimization and psychological harm. Nonetheless, some authors (Idsoe et al., 2021; Nielsen et al., 2015) have questioned whether bullying should be considered a traumatic event. In either case, this concern does not alter the nature of the harm, nor its assessment, which would instead be classified as Adjustment Disorder when bullying does not imply a credible threat of serious harm or sexual violence (differential diagnosis of PTSD; APA, 2022). Similarly, the development of internalizing mental health symptoms in children younger than 13 years has also been questioned, with some authors suggesting that these effects may not be reliably assessed at these ages (Cea et al., 2025; Danzi & La Greca, 2016; van der Kolk et al., 2019). A meta-analytical review (Montes et al., 2022) found a significant and moderate association between bullying victimization and psychological harm (r = .297), while also showing that 26.7% of bullied children and adolescents did not develop psychological harm.

				In this regard, the United Nations (UN, 2018), in Resolution A/73/265, urged Member States to address bullying through administrative, civil, and criminal proceedings, including victim compensation and the determination of criminal responsibility. The burden of proof (i.e., the need to prove the case) lies with the prosecution in criminal proceedings and with the claimant in civil proceedings. The central evidence in such cases consists of the evaluation of the victim’s testimony and psychological harm. The victim’s testimony may be sufficient to convict the accused when it is corroborated by a forensic evaluation. For this purpose, verbal content analysis of the testimony (i.e., statement) based on the Undeutsch’s (1967) hypothesis, has received substantial empirical support and has been admitted in courts (Arce, 2017; Oberlader et al., 2016) across different types of witnesses (Vrij et al., 2025). Among the available procedures, the Statement Validity Assessment (SVA; Steller, 1989), which includes the content analysis technique Criteria-Based Content Analysis (CBCA; Steller & Köhnken, 1989), is particularly noteworthy. The CBCA reality criteria have been shown to validly discriminate between statements based on memories of real experiences and fabricated memories of an event (Amado et al., 2015; Oberlader et al., 2016; Wachendörfer & Oeberst, 2024). However, the CBCA categorical system does not fully meet the criteria required of forensic evidence because it lacks reliability and validity, so it is not a scientific instrument (on this regard, it has been described by Steller and Köhnken (1989) as a semi-standardized procedure); and it lacks a standardized application manual and objective decision criteria (criterial validity), thereby compromising its judicial validity (Arce, 2017). Likewise, it relies on a single interview during the assessment process (Steller, 1989) and, therefore, does not evaluate the judicial criterion of persistence in the incrimination (Arce, 2017). To overcome these limitations, Arce and Fariña (2005, 2006, 2014, 2015) developed the Global Evaluation System (GES), which enables a systematic evaluation of both testimony and psychological harm. The GES categorical system for the content analysis of memories of real-life experiences has been tested and validated in memories of victims of gender-based violence (Pérez, 2024; Vilariño et al., 2011), sexual assaults against adults (Arce, 2024), child sexual abuse (Abeledo, 2024) and mobbing (workplace bullying; Arce & Fariña, 2011). It has also been shown to validly discriminate memories of lived experiences from memories of events that were observed but not personally experienced (Sanmarco et al., 2023). This forensic technique has solid scientific support (Castro-Gallego et al., 2024; N. Martínez & Orihuela, 2020; Mena, 2021), meets the Daubert standard (Daubert vs Merrel Dow Pharmaceuticals, 1993) and satisfies the legal and judicial requirements for forensic evidence (Arce, 2017). Furthermore, it has been validated in numerous judicial decisions involving a wide range of offences and populations (e.g., Sentencia 
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				10554/2014 del Tribunal Supremo [sentence of the Spanish Supreme Court]). However, the GES content category system has not yet been tested in cases of bullying victimization.

				In this context, the aim of the present study was to test the GES content category system for memories of real-life experiences in bullying cases. Specifically, the study examined the capacity of the GES content categories to discriminate between fabricated memories of bullying and memories of lived experiences, estimated their reliability and validity, and identified strict decision criteria (criterial validity) to minimize type I error (i.e., false positives: classification of a fabricated memory as a memory of a lived event).

				Method

				Participants

				A total of 154 adolescents aged 13 to 18 years (M = 15.12, SD = 1.01), with a balanced gender distribution (55.8% boys and 44.2% girls), χ2(1) = 2.10, p = .147, participated in the study. In the sample, 89.0% (n = 137) were enrolled in Secondary Education (equivalent to Grades 7-10), 4.5% (n = 7) in Upper Secondary Education (equivalent to Grades 11-12), and 6.5% (n = 10) in vocational education and training.

				Design and Procedure

				A simulation study (Rogers, 2018) was conducted with two conditions: memories of real-life experiences vs. fabricated memories of bullying victimization. Because the main forensic challenge is determining whether a fabricated allegation can be misclassified as a statement based on a lived experience, the experimental condition was the fabricated bullying account. Participants were recruited through a non-probability convenience sampling method. No prior exclusion criteria were applied, as participant availability was the primary consideration. Participants were randomly assigned to one of the two study conditions (77 per condition). All participants received an information sheet detailing the objectives, tasks and conditions of the study, and their participation was encouraged by highlighting the relevance of the results for the assessment of bullying cases.

				Participants in the autobiographical (memory of real-life experiences) condition were asked to narrate a relevant lived event, defined as a directly experienced negative situation involving a loss of control over its course and outcomes, such as adverse experiences, traffic crashes, accidents with significant consequences, animal attacks or the illness/death of a close relative (Steller, 1989). These were designed to ensure alignment with the task and to achieve a high-fidelity research design, thereby enhancing external and ecological validity and minimising the limitations of face validity associated with non-real or low-fidelity research (Konecni & Ebbesen, 1992), whose results differ significantly from those obtained in field experiments (Fariña et al., 1994). Compliance with the instructions was assessed by checking the characteristics of the research design (i.e., negative accounts, directly experienced and involving loss of control over the situation and outcomes) and the plausibility and realism of the account.

				Participants assigned to the fabricated bullying victimization condition were instructed to provide a fictitious memory account (false allegation) of a bullying victimization (traditional and/or cyberbullying). To this end, they were asked to adopt the perspective of someone who simulates being a victim of bullying for a self-justified reason (e.g., change of school, revenge, concealment of academic failure) and who files a report based on fabricated events. To ensure that the account was realistic and plausible, participants were provided with guidance on bullying dynamics in the school context and were given one to two weeks to prepare their statement.

				The instructions were written clearly and comprehensibly and were specific and contextualized to the study conditions. During the assessment, participants’ understanding and compliance were verified. All autobiographical memory accounts were plausible, realistic, and in accordance with the instructions. In the fabricated memory condition, recall and understanding of the instructions, motivation, and preparation of the account were verified through a debriefing, with the aim of excluding those who did not remember or did not correctly follow them (Arce et al., 2015; Fariña et al., 2014). Additionally, the bullying behaviours included in the accounts were analyzed using the checklist of the UPF-4 bullying scale, to exclude those that did not report having been subjected to bullying strategies (at least two) and repeated over time (Arce et al., 2014). All fabricated accounts included more than two bullying strategies repeatedly directed at the target.

				Ethical Issues

				Adolescents participated voluntarily in the study and provided written informed consent; parents/legal guardians and school authorities also approved the evaluations. Data were stored and processed in accordance with Spanish Data Protection Law (Ley Orgánica 3/2018, de 5 de diciembre, de Protección de Datos Personales y garantía de los derechos digitales). The study was approved by the Research Ethics Committee of the Universidad de Santiago de Compostela (Code: USC-54/2022).

				Measures

				To avoid the inclusion of students who had experienced bullying during their school years and to prevent secondary victimization (Ceci et al., 2007), the UPF-4 bullying scale was applied as a screening measure, which assesses strategies of traditional bullying and cyberbullying (Arce et al., 2014). For the diagnostic impression of bullying, exposure to ≥ 3 bullying strategies repeatedly (≥ 2 times per month during at least the last two months in traditional bullying; and time and/or population audience size [public exposure to a message or image] in cyberbullying) was required.

				The protocols (i.e., statements) were obtained following the standards for forensic evidence, that is, without contaminating the witness’s memory with externally sourced (i.e., interviewer) or implanted post-event information (Davis & Loftus, 2007; Giorgianni et al., 2025), while ensuring the elicitation of rich and detailed memories of the event (Arce et al., 2023). Narrative interviews promote longer and less contaminated accounts than other interview techniques (Dodier & Otgaar, 2019; Fisher & Geiselman, 2010; Palena et al., 2024), thereby increasing the likelihood of obtaining sufficient evidence. Accordingly, the abbreviated version of the Cognitive Interview (CI; Fisher et al., 1989; Fisher & Geiselman, 1992), comprising mental reinstatement of context and free recall, was employed, yielding levels of productivity comparable to those of the full CI (Davis et al., 2005), while reducing external contamination (Arce, 2017; Memon et al., 2010). In addition, the abbreviated CI has been associated with greater elicitation of content criteria (Colwell et al., 2002). The CI has also demonstrated the capacity to reduce the negative consequences of recalling traumatic events, potentially increasing well-being during the process (Dodier & Otgaar, 2019; Fisher & Geiselman, 2010), particularly when rapport with the interviewee is well established. Moreover, it can be applied in repeated measures (assessment of the validity of the evidence) without affecting the content of the accounts (Deeb et al., 2024).

				The interviews were conducted by two interviewers trained and experienced in using the Cognitive Interview (CI) in forensic settings. All sessions were video recorded for subsequent transcription and analysis. No significant differences were found between interviewer 
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				1 and interviewer 2 in the number of GES content categories elicited from either autobiographical memories, t(75) = 0.12, p = .904, and fabricated memories of bullying victimization t(75) = 0.96, p = .574. In sum, the interviewers did not exert a differential effect on the elicitation of GES content categories.

				Table 1. Global Evaluation System Content Categories

				
					General Characteristics (unit of analysis: the statement as a whole)

				

				
					1. Logical structure and realism in the reconstruction of the event.

				

				
					2. Ellipsis (temporal and spatial gaps).

				

				
					3. Amount of detail.

				

				
					4. Concreteness and clarity of the account.

				

				
					5. Singularity and originality of the account (non-stereotyped)

				

				
					Memory Contents (unit of analysis: specific parts of the statement)

				

				
					6. Contextual, spatial, and temporal embedding of the event.

				

				
					7. Description of interactions (action – reaction – counterreaction)

				

				
					8. Reproduction of conversations (direct or indirect speech; conversation or comment)

				

				
					9. Narration of unbelievable facts1

				

				
					10. Sensory information.

				

				
					Witness Cognitions (unit of analysis: witness cognitions)

				

				
					11. Cognitive operations.

				

				
					12. Cognitions inconsistent with the lived experience.

				

				
					13. Cognitions about affect and mental state.

				

				
					14. Cognitions about the cause of victimization1

				

				
					15. Cognitions of improper assumption of responsibility.

				

				
					Content Characteristics (unit of analysis: specific parts of the statement)

				

				
					16. Infrequent information regarding typical events and contexts.

				

				
					17. Irrelevant information.

				

				
					18. Elicitation of memory nodes or related events.

				

				
					Content Regarding Memory Quality (unit of analysis: specific parts of the statement)

				

				
					19. Spontaneous corrections, specifications, and elaborations of the ac-count.

					20. Admission of memory gaps.

					21. Expression of doubts about one’s own testimony.

					22. Improper assumption of responsibility.

					23. Forgiveness towards the aggressor1

				

				
					Psychological Harm Derived from the Action under Judgment

				

				
					24. Subtle clinical symptoms (not accessible to simulation) that are part of the psychological harm.

				

				Note. 1These content categories are not expected to be productive or mitigated the productivity in the condition of memories of real-life experiences, as they do not refer to victimization through a crime.

				Analysis of Protocols

				Testimony assessment using the GES comprises two measures: testimony validity (i.e., evidence validity in judicial terms) and content analysis of the statement, based on characteristic criteria of memories of real-life experiences. Testimony validity was examined through the criteria of sufficiency and validity. Sufficiency refers to whether the testimony contains enough information to be subjected to content analysis Because fabricated memories tend to be simpler than genuine memories (Vrij et al., 2025), a sufficient statement must exceed the witness’s expected memory capacity and include all necessary information about the events. Testimony validity analysis is composed of five criteria derived from a content analysis of judicial rulings (construct validity; Arce et al., 2013): internal consistency: external consistency, which was not assessed in this study because it requires comparison with other evidence in the judicial file; consistency of statements over time, referring to the stability of the core information across interviews (Montes et al., 2024); statement persistence, referring to the consistency of temporal and spatial references; and consistency with scientific and natural laws. The categorical system for assessing testimony validity showed good 

				internal consistency, α = .874 (Abeledo, 2024; Arce et al., 2013; M. S. Martínez, 2024; Pérez, 2024). In the judicial context, testimony is considered valid only if all five criteria are met. To test temporal consistency between statements, two testimonies were obtained at least one week apart.

				Furthermore, content analysis was conducted using the 24 GES content categories, which are applicable across all types of cases and populations. The GES content categories have shown very good internal consistency, α = .899, and validity (construct, discriminant, predictive and criterial validity) in the classification of memories of lived experiences and in discriminating between memories of real-life experiences and fabricated memories (Abeledo, 2024; Arce et al., 2013; M. S. Martínez, 2024; Pérez, 2024; Vilariño, 2010; Vilariño et al., 2011). Although the categorical system includes two additional categories for bullying cases (minimisation of bullying and attribution of blame to the victim), these were not included in this study, as they were not productive in the condition of memory of real-life experiences. The 24 GES content categories and the unit of measurement (Arce, 2024) are presented in Table 1.

				Two forensic experts with experience in content analysis using the GES coded the protocols. Both were trained using statements not included in the study. They received a manual containing the category definitions, examples, units of analysis, and decision criteria, in accordance with the Daubert standard to ensure coding fidelity. They were also instructed to code a category as present only when they were absolutely certain, as false-positive coding may lead to violations of the presumption of innocence. The protocols were assigned to the raters randomly and proportionally across both conditions. Additionally, each rater assessed approximately two thirds of the interviews analyzed by the other (n = 54), to estimate the between-rater concordance. Likewise, each evaluator recoded, after at least 10 days from the original coding, 20 of their protocols to estimate the within-rater concordance.

				Coding Fidelity

				Coding fidelity was computed using true kappa (; Fariña et al., 2002), which verifies exact correspondence in the codings, whi-le correcting for agreement by chance. The exact correspondence in the coding means that the same content must be coded into the same category; otherwise, two errors would be counted as one agreement, resulting in a false agreement. True kappa values were interpreted using the criteria of Landis and Koch (1977) were applied: slight agreement ( ≤ .20); fair (.21 ≤  ≤ .40); moderate (.41 ≤  ≤ .60); substantial (.61 ≤  ≤ .80); and almost perfect ( ≥ .81). However, the literature has identified the kappa paradox (Zec et al., 2017), whereby the coefficient tends to underestimate agreement when coding frequencies are highly unequal (i.e., the category has a very high or very low probability of coding). Consequently,  va-lues for some categories indicate low or moderate fidelity despite high levels of agreement (see Table 2). To address this paradox, the True Agreement Index ( = Agreements/(Agreements + Errors) was also computed, verifying exact correspondence (Arce et al., 2000). Thus, categories with  > .80 were considered concordant (Tversky, 1977). Between-rater concordance analyses (see Table 2 for each category) showed very good overall agreement ( = .856, 95% CI [.821, .891]; =  = .958, 95% CI [.951, .965]); as well as for within-rater concordance ( = .981, 95% CI [.897, 1.00];  = .991, 95% CI [.983, .999]). For categories affected by the Kappa paradox, concordance was validated by the True Agreement Index,  > .80
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				Data Analysis

				The productivity of the GES content categories was computed by means of the Zeta contrast between the observed probability (po) 
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				and a constant, adopting the following criterion values (Fandiño et al., 2021): po ≤ .05, trivial prevalence; .05 < po < .50, significant prevalence; .50 ≤ po < .95, common prevalence; po ≥ .95, normal prevalence. Effect size was estimated using Cohen’s h, with the following benchmarks (Arce et al., 2015; Cohen, 1988): h = 0.20, small; h = 0.50, moderate; h = 0.80, large; and h = 1.20, more than large. Between-group mean differences were examined using two-sample t-test, estimating the magnitude of the effect with Cohen’s d and the model error with the Probability of an Inferiority Score (PIS; Vilariño et al., 2022). The associations between each content and validity category with memory type (memories of real-life experiences vs. fabricated memories of bullying) were estimated with Fisher’s exact test. Effect size was estimated using the Prevalence Ratio (PR), interpreted as small magnitude if PR ≥ 1.44; moderate if PR ≥ 2.47; large if PR ≥ 4.25; and more than large if PR ≥ 8.82, corresponding to Cohen’s d values of 0.50, 0.80 and 1.20, respectively (Arce et al., 2015). Incremental validity (advantages) was assessed using the difference of proportions (pdiff), being interpreted as significant if the lower limit of the 95% CI is ≥ .05 (non-significant if the lower limit of 95% CI is < .05); significant but non-common if the lower limit of the 95% CI is higher than .05 and the upper limit lower than .50; common if the 95% CI included .50; more than common when the lower limit is higher than .50 and the upper limit lower than .95; and general/normal if the 95% CI included .95 or the lower limit is higher than .95. When a content category was absent in the fabricated memory condition, the prevalence ratio (PR) could not be mathematically estimated. Therefore, the observed prevalence in the autobiographical memory condition is reported descriptively, whereas the corresponding PR and its 95% confidence interval are not estimable.

				Likewise, as type I forensic error (i.e., false positives) has to be zero (i.e., classification of a false testimony as a true testimony), Arce (Fandiño et al., 2021; Redondo et al., 2019) developed an effect size to estimate this type of error and to create decision models: the Forensic Discrimination Index, DIf = (true positives + 

				true negatives)/N. This index assesses the discrimination capacity between memories of the content categories. It is interpreted as significant when the lower limit of the 95% CI of the DIf is > .50 (discriminates better than chance), and non-significant when the 95% CI of DIf includes .50 (discriminates at chance level); whereas if the upper limit is < .50, it discriminates worse than chance. Its magnitude is considered small if DIf = .55 (d ≈ 0.20); moderate if DIf = .60 (d ≈ 0.50); large if DIf = .65 (d ≈ 0.80); and more than large if DIf = .75 (d ≈ 1.20). Arce (Fandiño et al., 2021) also proposes the Forensic Error (Ef) for constructing forensic decision models, which estimates the probability of type I error (i.e., false positive). Thus, if the 95% CI of the Ef includes zero, the forensic error is negligible; if the lower limit of the 95% CI of the Ef is < .05, the probability of forensic error is trivial (insignificant); if the lower limit of the 95% CI is ≥ .05, the probability of Ef is significant; if the 95% CI includes or exceeds .50, the Ef is common (i.e., the probability of error is common, ≈ 50%); and if the 95% CI includes or exceeds .95, the Ef is normal (i.e., the probability of error is normal, ≥ 95%).

				Results

				Design Sensitivity

				Post hoc sensitivity analysis showed that the design sensitivity for the χ² test (α = .05, N = 154, df = 1) was .961, that is, the probability of finding a true association between variables is 96.1%. Additionally, the sensitivity of the design for contrasting the observed proportion against a constant (.05) was 93.7%.

				Reliability of the Categorical System for Content Analysis of Memories of the GES

				The reliability of the GES content category system (N = 22; ‘improper assumption of responsibility’ and ‘forgiveness towards 

			

		

		
			
				Table 2. Coding Fidelity in the GES Content Categories

				
					Content category

				

				
					 [95% CI]

					
						[image: ]
					

				

				
					  [95% CI]

					
						[image: ]
					

				

				
					Logical structure and realism

				

				
					.225 [.062, .388]

				

				
					.899[.842, .956]

				

				
					Ellipsis

				

				
					1.00

				

				
					1.00

				

				
					Amount of detail

				

				
					.721 [.541, .902]

				

				
					.945 [.902, .988]

				

				
					Concreteness and clarity of the account

				

				
					.947 [.760, 1.00]

				

				
					.991 [.973, 1.00]

				

				
					Singularity and originality of the account

				

				
					.620 [.432, .807]

				

				
					.971 [.939, 1.00]

				

				
					Contextual, spatial, and temporal embedding

				

				
					.861 [.673, 1.00]

				

				
					.963 [.927, .998]

				

				
					Description of interactions

				

				
					.781 [.598, .965]

				

				
					.927 [.878, .976]

				

				
					Reproduction of conversations

				

				
					.887 [.700, 1.00]

				

				
					.945 [.902, .988]

				

				
					Narration of unbelievable facts

				

				
					.591 [.404, .778]

				

				
					.954 [.914, .994]

				

				
					Sensory information

				

				
					.548 [.380, .715]

				

				
					.872 [.809, .935]

				

				
					Cognitive operations

				

				
					.790 [.600, .980]

				

				
					.981 [.955, 1.00]

				

				
					Cognitions inconsistent with the lived experience

				

				
					–

				

				
					---

				

				
					Cognitions about affect and mental state

				

				
					.727 [.543, .911]

				

				
					.862 [.797, .927]

				

				
					Cognitions about the cause of victimization

				

				
					–

				

				
					–

				

				
					Cognitions of improper assumption of responsibility

				

				
					.356 [.185, .528]

				

				
					.853 [.786, .920]

				

				
					Infrequent information

				

				
					.732 [.551, .912]

				

				
					.963 [.927, .999]

				

				
					Irrelevant information

				

				
					.899 [.711, 1.00]

				

				
					.982 [.957, 1.00]

				

				
					Elicitation of memory nodes

				

				
					1.00

				

				
					1.00

				

				
					Spontaneous corrections

				

				
					.795 [.612, .979]

				

				
					.991 [.973, 1.00]

				

				
					Admission of memory gaps

				

				
					.486 [.318, .653]

				

				
					.884 [.824, .944]

				

				
					Expression of doubts about one’s own testimony

				

				
					.681 [.494, .868]

				

				
					.954 [.914, .994]

				

				
					Improper assumption of responsibility

				

				
					–

				

				
					–

				

				
					Forgiveness towards the aggressor

				

				
					–

				

				
					–

				

				
					Subtle clinical symptoms

				

				
					1.00

				

				
					1.00

				

				Note. For some categories, consistency was not computed as they were not coded in the protocols.
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				Table 3. Results of the Analysis of the Sufficiency and Validity by Memory Type

				
					Variable

				

				
					χ2

				

				
					p

				

				
					f(p)liv

				

				
					f(p)fab

				

				
					pdiff[95% CI]

				

				
					Sufficiency

				

				
					57.75

				

				
					< .001

				

				
					77(1.00)

				

				
					35 (.455)

				

				
					.545 [.466, .624]

				

				
					Internal consistency

				

				
					7.33

				

				
					.014

				

				
					77(1.00)

				

				
					70 (.909)

				

				
					.091 [.046, .136]

				

				
					Consistent with prior statement

				

				
					61.60

				

				
					< .001

				

				
					77(1.00)

				

				
					33 (.429)

				

				
					.571 [.493, .649]

				

				
					Temporal and contextual persistence

				

				
					135.22

				

				
					< .001

				

				
					77(1.00)

				

				
					5 (.065)

				

				
					.935 [.896, .974]

				

				
					Consist. scientific and nature laws

				

				
					1.01

				

				
					1.00

				

				
					77(1.00)

				

				
					76 (.987)

				

				
					 .013 [-.005, .031]

				

				
					Validity (accumulative effect of the validity categories)

				

				
					154.00

				

				
					< .001

				

				
					77(1.00)

				

				
					0 (0.00)

				

				
					1.00 [1.00, 1.00]

				

				
					Validity and sufficiency

				

				
					154.00

				

				
					< .001

				

				
					77(1.00)

				

				
					0 (0.00)

				

				
					1.00 [1.00, 1.00]

				

				Note. df = 1; N = 154; χ2 = Fisher’s exact test; f(p)liv= frequency (observed proportion) in memories of real-life experiences; f(p)fab= frequency (observed proportion) in fabricated memories of bullying; pdiff [95% CI] = probability difference [95% confidence interval].

			

		

		
			
				Table 4. Productivity of the GES Content Analysis Categories in Lived-event Memories

				
					Content category

				

				
					f(po)

				

				
					Z.05

				

				
					h.05

					[95% CI]

				

				
					Z.5

				

				
					h.5

					[95% CI]

				

				
					Z.95

				

				
					h.95

					[95% CI]

				

				
					1. Logical structure and realism

				

				
					77(1.0)

				

				
					38.25***

				

				
					3.80

					[3.74, 3.86]

				

				
					8.77***

				

				
					2.22

					[2.09, 2.35]

				

				
					2.01*

				

				
					0.63

					[0.58, 0.68]

				

				
					2. Ellipsis

				

				
					8(.104)

				

				
					2.17*

				

				
					0.29

					[0.19, 0.39]

				

				
					-6.94***

				

				
					-1.29

					[-1.40, -1.18]

				

				
					-34.06***

				

				
					-2.88

					[-2.96, -2.80]

				

				
					3. Amount of detail

				

				
					46(.597)

				

				
					22.02***

				

				
					1.86

					[1.75, 1.97]

				

				
					1.70

				

				
					0.28

					[0.21, 0.35]

				

				
					-14.21***

				

				
					-1.31

					[-1.42, -1.20]

				

				
					4. Concreteness and clarity of the account

				

				
					49(.636)

				

				
					23.59***

				

				
					1.97

					[1.86, 2.08]

				

				
					2.39*

				

				
					0.39

					[0.31, 0.47]

				

				
					-12.64***

				

				
					-1.20

					[-1.30, -1.10]

				

				
					5. Singularity and originality 

				

				
					46(.597)

				

				
					22.02***

				

				
					1.86

					[1.75, 1.97]

				

				
					1.70

				

				
					0.28

					[0.21, 0.35]

				

				
					-14.21***

				

				
					-1.31

					[-1.42, -1.20]

				

				
					6. Contextual embedding

				

				
					59(.766)

				

				
					28.83***

				

				
					2.37

					[2.27, 2.47]

				

				
					4.66***

				

				
					0.79

					[0.69, 0.89]

				

				
					-7.41***

				

				
					-0.80

					[-0.89, -0.71]

				

				
					7. Description of interactions

				

				
					33(.429)

				

				
					15.26***

				

				
					1.38

					[1.27, 1.49]

				

				
					-1.25

				

				
					-0.20

					[-0.26, -0.14]

				

				
					-20.98***

				

				
					-1.79

					[-1.90, -1.68]

				

				
					8. Reproduction of conversations

				

				
					72(.935)

				

				
					35.63***

				

				
					3.07

					[3.00, 3.14]

				

				
					7.63***

				

				
					1.49

					[1.38, 1.60]

				

				
					-0.60

				

				
					-0.10

					[-0.13, -0.07]

				

				
					9. Narration of unbelievable facts

				

				
					6(.078)

				

				
					1.12

				

				
					0.16

					[0.12, 0.20]

				

				
					-7.41***

				

				
					-1.42

					[-1.53, -1.31]

				

				
					-35.11***

				

				
					-3.01

					[-3.08, -2.94]

				

				
					10. Sensory information

				

				
					44(.571)

				

				
					20.98***

				

				
					1.78

					[1.67, 1.89]

				

				
					1.25

				

				
					0.20

					[0.14, 0.26]

				

				
					-15.26***

				

				
					-1.39

					[-1.50, -1.28]

				

				
					11. Cognitive operations

				

				
					32(.416)

				

				
					14.74***

				

				
					1.34

					[1.23, 1.45]

				

				
					-1.48

				

				
					-0.24

					[-0.31, -0.18]

				

				
					-21.50***

				

				
					-1.83

					[-1.94, -1.72]

				

				
					12. Cognitions inconsistent with the lived experience

				

				
					5(.065)

				

				
					0.60

				

				
					0.09

					[0.06, 0.12]

				

				
					-7.63***

				

				
					-1.49

					[-1.60, -1.38]

				

				
					-35.63***

				

				
					-3.08

					[-3.15, -3.01]

				

				
					13. Cognitions about affect and mental state

				

				
					68(.883)

				

				
					33.54***

				

				
					2.82

					[2.74, 2.90]

				

				
					6.72***

				

				
					1.24

					[1.13, 1.35]

				

				
					-2.70**

				

				
					-0.35

					[-0.41, -0.29]

				

				
					14. Cognitions about the cause of victimization

				

				
					13(.169)

				

				
					4.79***

				

				
					0.56

					[0.49, 0.63]

				

				
					-5.81***

				

				
					-1.02

					[-1.13, -0.91]

				

				
					-31.44***

				

				
					-1.83

					[-1.92, -1.74]

				

				
					15. Cognitions improper assumption responsibility

				

				
					27(.351)

				

				
					12.12***

				

				
					1.15

					[1.05, 1.25]

				

				
					-2.61**

				

				
					-0.43

					[-0.51, -0.35]

				

				
					-24.12***

				

				
					-2.02

					[-2.13, -1.91]

				

				
					16. Infrequent information

				

				
					17(.221)

				

				
					6.88***

				

				
					0.74

					[0.66, 0.82]

				

				
					-4.89***

				

				
					-0.84

					[-0.94, -0.74]

				

				
					-29.35***

				

				
					-2.43

					[-2.53, -2.33]

				

				
					17. Irrelevant information

				

				
					41(.532)

				

				
					19.40***

				

				
					1.67

					[1.56, 1.78]

				

				
					0.56

				

				
					-0.42

					[-0.46, -0.38]

				

				
					-16.83***

				

				
					-1.50

					[-1.61, -1.39]

				

				
					18. Elicitation of memory nodes

				

				
					17(.221)

				

				
					6.88***

				

				
					0.74

					[0.66, 0.82]

				

				
					-4.89***

				

				
					-0.84

					[-0.94, -0.74]

				

				
					-29.35***

				

				
					-2.43

					[-2.53, -2.33]

				

				
					19. Spontaneous corrections

				

				
					18(.234)

				

				
					7.41***

				

				
					0.79

					[0.71, 0.87]

				

				
					-4.67***

				

				
					-0.79

					[-0.89, -0.69]

				

				
					-28.83***

				

				
					-2.38

					[-2.48, -2.28]

				

				
					20. Admission of memory gaps

				

				
					25(.325)

				

				
					11.07***

				

				
					1.08

					[0.98, 1.18]

				

				
					-3.07**

				

				
					-0.50

					[-0.58, -0.42]

				

				
					-25.16***

				

				
					-2.09

					[-2.20, -1.98]

				

				
					21. Expression doubts about one’s own testimony

				

				
					28(.364)

				

				
					12.64***

				

				
					1.19

					[1.09, 1.29]

				

				
					-2.39*

				

				
					-0.39

					[-0.47, -0.31]

				

				
					-23.59***

				

				
					-1.98

					[-2.09, -1.87]

				

				
					22. Improper assumption of responsibility

				

				
					11(.143)

				

				
					3.74***

				

				
					0.46

					[0.40, 0.52]

				

				
					-6.27***

				

				
					-1.12

					[-1.23, -1.01]

				

				
					-32.49***

				

				
					-2.71

					[-2.80, -2.62]

				

				
					23. Forgiveness towards the aggressor

				

				
					0(.000)

				

				
					-2.01*

				

				
					-0.64

					[-0.69, -0.59]

				

				
					-8.77

				

				
					-2.22

					[-2.27, -2.17]

				

				
					-38.25***

				

				
					-3.81

					[-3.86, -3.76]

				

				
					24. Subtle clinical symptoms

				

				
					18(.234)

				

				
					7.41***

				

				
					0.79

					[0.70, 0.88]

				

				
					-4.67***

				

				
					-0.79

					[-0.89, -0.69]

				

				
					-28.83***

				

				
					-2.38

					[-2.48, -2.28]

				

				Note. f(p)= frequency (observed proportion); Z.05 = zeta value for the difference between the observed probability and a trivial effect (constant = .05); Z.5 = zeta value for the difference between the observed probability and a common effect (constant = .50); Z.95 = zeta value for the difference between the observed probability and a general/normal effect (constant = .95); h.05 [95% CI] = Cohen’s h effect sizes to Z.05 [95% confidence interval]; h.5 [95% CI] = Cohen’s h effect sizes to Z.5 [95% confidence interval]; h.95 [95% CI] = Cohen’s h effect sizes to Z.95 [95% confidence interval]; *p < .05; **p < .01; ***p < .001.
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				the aggressor’ content categories were not assessed due to being unproductive in non-victimization autobiographical memories) in the total sample was excellent, α = .874, 95% CI [.843, .901] (the 95% CI of α included .90; George & Mallery, 2024). This indicates that the GES content categories are measuring the same construct (i.e., internal consistency), that is, characteristics of memories of real-life experiences. Given that content categories are indicative of lived experiences, but not of fabricated memories of bullying victimization, reliability analyses were conducted separately for each memory conditions. Results showed a good reliability (the 95% CI of α included .80; George & Mallery, 2024) in memories of lived experiences, α = .734, 95% CI [.640, .813], and unacceptable reliability (α ≤ .50; George & Mallery, 2024) in fabricated memories of bullying victimization, α = .476, 95% CI [.289, .632]. That is, the categorical system is not reliable for assessing fabricated memories, with 72.39% of the standard deviation attributable to error; therefore, the GES content analysis categorical system does not allow for the inference of the falsity of the account. These results are consistent with the Undeutsch’s (1967) hypothesis and invalidate the use of the system for investigative purposes (e.g., police or judicial investigation), restricting its utility exclusively to testimony evaluation.

				Sufficiency and Validity of the Memory (Statement)

				The study of the sufficiency of the witness’s memory (i.e., sufficient vs. insufficient evidence in judicial and forensic settings) and memory type (lived vs. fabricated) revealed a significant association, χ2(1) = 57.75, p < .001, φ = .612. Sufficient memory was observed in 100% of memories of lived experiences and in 45.5% of fabricated memories of bullying. This corresponds to a probability difference of .545 [.464, .626], which is significant and common (i.e., the 95% CI included .50) and of more than large magnitude, h = 2.35, 95% CI [2.24, 2.46].

				In turn, validity analyses (see Table 3) reported a significant asso-ciation between type of memory and memory validity (valid eviden-ce vs. invalid evidence) across all criteria, except for consistency with scientific and natural laws. Specifically, all protocols of memories of real-life experiences met the four validity criteria, whereas fabricated memories of bullying showed inconsistency over time (central infor-mation of the account; Montes et al., 2024) in 57.1% of cases and lack of spatio-temporal persistence in 93.5%. Differences in proportions (incremental validity) were significant and more than common (.50 < pdiff < .95) for spatio-temporal persistence; significant and common (i.e., 95% confidence interval includes .50) for inter-statement consis-tency; and significant, but non-common (.05 < pdiff < .50) for internal consistency. Accumulatively, all protocols based on memories of lived experiences were both valid and sufficient, whereas none of the fa-bricated memories jointly met the criteria of sufficiency and validity (general/normal advantage; pdiff > .95).

				Productivity of the Content Categories

				The analyses of the productivity of the categories in memories of real-life experiences (see Table 4) yielded significant results in all categories, except for Narration of unbelievable facts, Cognitions in-consistent with the lived experience and Forgiveness towards the ag-gressor (po ≤ .05). Thus, a general/normal prevalence (productivity) (po ≥ .95) was observed in Logical structure and realism, and in Reproduc-tion of conversations; more than common (.50 < po < .95) in Concrete-ness and clarity of the account, Contextual embedding and Cognitions about affect and mental state; common (po = .50) in Amount of detail, Singularity and originality of the account, Description of interactions, Sensory information, Cognitive operations and Irrelevant information; and significant, but less than common (.05 < po < .50) in the remaining categories.

				Associations between Type of Memory and GES Content Categories

				The comparison of the mean number of coded content categories showed significant differences as a function of memory type, t(101.9) = 16.22, p < .001, such that autobiographical memories contain more content categories (M = 9.87) than fabricated memories of bullying victimization (M = 2.58). The effect size was more than large, d = 2.60, and the probability of error of the statistical model (i.e., that a memory of lived experiences contains fewer categories than the mean of fabricated memories of bullying victimization) was 0.4% (PIS = .004). 

				Concerning the “general characteristics” (see Table 5), all categories showed a significant association with memory type, with a more than large effect size (PR > 8.82) for Singularity and originality of the account, Amount of detail, and Concreteness and clarity of the account; a large effect size (4.25 < PR < 8.82) for Ellipsis; and a negligible effect size (PR < 1.44) for Logical structure and realism. In sum, the Forensic Discrimination Index (DIf) showed a more than large effect size (DIf > .75) for Amount of detail, Concreteness and clarity of the account, and Singularity and originality of the account, whereas the estimation of the Forensic Error (Ef; probability of false positive, punishable error in the forensic context) indicated a negligible probability of error (95% CI includes Ef = 0) in all categories except Logical structure and realism, for which the error was normal (Ef = .95; normal error).

				In the “memory contents” (see Table 5), a significant association was observed between memory type and all content categories, except Narration of unbelievable facts (non-productive category in memories of lived experiences). The effect size was more than large (PR > 8.82) for Contextual, spatial, and temporal embedding and Sensory information; large (4.25 < PR < 8.82) for Description of interactions; and small (1.44 < PR < 2.47) for Reproduction of conversations. The discrimination capacity between memories was more than large (DIf > .75) for Contextual, spatial, and temporal embedding and Sensory information; and large (.65 < DIf < .75) for Description of interactions and Reproduction of conversations. The probability of forensic error was negligible (95% CI includes Ef = .05) in all categories except Reproduction of conversations, for which it was common (95% CI includes Ef = .50; common error).

				In the “witness cognitions” (see Table 5), the results revealed a significant association between the content categories and memories of real-life experiences, except Cognitions inconsistent with the lived experience (non-productive category in memories of lived experiences). The effect size was more than large (PR > 8.82) for Cognitive operations, Cognitions about the cause of victimization, and Cognitions of improper assumption of responsibility, and small (1.44 < PR < 2.47) for Cognitions about affect and mental state. The discrimination capacity between memories was large (.65 < DIf < .75) for Cognitive operations, Cognitions about affect and mental state, and Cognitions of improper assumption of responsibility; and small (.55 < DIf < .60) for Cognitions about the cause of victimization. The probability of forensic error was negligible (Ef = 0) in all categories except in Cognitions about affect and mental state, for which it was common (95% CI of the Ef included .50; common error).

				Regarding the “content characteristics” (see Table 5), the results showed a significant association between the content categories and memories of lived experiences with a more than large magnitude (PR > 8.82) for Irrelevant information and Elicitation of memory nodes; and large (4.25 < PR < 8.82) for Infrequent information. The discrimination capacity between memories was more than large (DIf > .75) for Irrelevant information; moderate (.60 < DIf < .65) for Elicitation of memory nodes; and small (.55 < DIf < .60) for Infrequent information. The probability of forensic error was negligible in all categories (95% CI includes Ef = 0).

				With respect to the “memory quality contents” (see Table 5), the results did not support a significant association between memories of real-life experiences and Admission of memory gaps and Forgiveness 
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				towards the aggressor (not coded in memories of lived experiences). Conversely, the association was significant and with a more than large effect size (PR > 8.82) for Spontaneous corrections, specifications and elaborations of the account, and Expression of doubts about one’s own testimony; and large (4.25 < PR < 8.82) for Improper assumption of responsibility. Additionally, the discrimination capacity between memories was large (.65 < DIf < .75) for Expression of doubts about 

				one’s own testimony; and moderate (.60 < DIf < .65) for Spontaneous corrections, specifications and elaborations of the account. Moreover, in these categories the observed forensic error was negligible (95% CI includes Ef = 0).

				Finally, it was found that Subtle clinical symptoms are signi-ficantly associated with memory type (see Table 5), with a small effect size (1.44 < PR < 2.47), a small discrimination capacity be-

			

		

		
			
				Table 5. Associations between Memory Type and GES Content Analysis Categories

				
					Content category

				

				
					χ2

				

				
					p

				

				
					PR [95% CI]

				

				
					f(p)liv

				

				
					f(p)fab

				

				
					DIf [95% CI]

					Ef [95% CI]

				

				
					General characteristics

				

				
					1. Logical structure and realism

				

				
					 9.56

				

				
					 .003

				

				
					1.13 [1.04, 1.23]

				

				
					77 (1.0)

				

				
					68 (.883)

				

				
					.558 [.480, .636]

					.883 [.811, .954]

				

				
					2. Ellipsis

				

				
					 5.78

				

				
					 .034

				

				
					8.00 [1.02, 62.44]

				

				
					 8 (.104)

				

				
					 1 (.013)

				

				
					.545 [.466, .624]

					.013 [-.012, .038]

				

				
					3. Amount of detail

				

				
					65.59

				

				
					< .001

				

				
					46.00 [------------]

				

				
					46 (.597)

				

				
					 0 (.000)

				

				
					.799 [.736, .862]

					.000 [.000, .000]

				

				
					4. Concreteness and clarity of the account

				

				
					71.87

				

				
					< .001

				

				
					49.00 [------------]

				

				
					49 (.636)

				

				
					 0 (.000)

				

				
					.818 [.757, .879]

					.000 [.000, .000]

				

				
					5. Singularity and originality

				

				
					55.34

				

				
					< .001

				

				
					15.33 [4.98, 47.20]

				

				
					46 (.597)

				

				
					 3 (.039)

				

				
					.779 [.713, .845]

					.039 [-.004, .082]

				

				
					Memory contents

				

				
					6. Contextual embedding

				

				
					91.85

				

				
					< .001

				

				
					59.00 [8.38, 415.16]

				

				
					59 (.766)

				

				
					 1(.013)

				

				
					.876 [.824, .928]

					.013 [-.012, .038]

				

				
					7. Description of interactions

				

				
					27.39

				

				
					< .001

				

				
					6.60 [2.72, 16.01]

				

				
					33 (.429)

				

				
					 5 (.065)

				

				
					.682 [.608, .756]

					.065 [.001, .120]

				

				
					8. Reproduction of conversations

				

				
					31.94

				

				
					< .001

				

				
					1.76 [1.41, 2.18]

				

				
					72 (.935)

				

				
					41(.532)

				

				
					.701 [.629, .773]

					.532 [.421, .653]

				

				
					9. Narration of unbelievable facts

				

				
					 0.84

				

				
					 .772

				

				
					0.86 [0.30, 2.43]

				

				
					 6 (.078)

				

				
					 7 (.091)

				

				
					.494 [.415, .573]

					.091 [.027, .155]

				

				
					10. Sensory information

				

				
					54.68

				

				
					< .001

				

				
					22.00 [5.53, 87.57]

				

				
					44 (.571)

				

				
					 2 (.026)

				

				
					.773 [.707, .839]

					.026 [-.001, .062]

				

				
					Witness cognitions

				

				
					11. Cognitive operations

				

				
					40.39

				

				
					< .001

				

				
					32.00 [------------]

				

				
					32 (.416)

				

				
					 0 (.000)

				

				
					.708 [.636, .780]

					.000 [.000, .000]

				

				
					12. Cognitions inconsistent with the lived experience

				

				
					 5.17

				

				
					 .058

				

				
					 5.00 [------------]

				

				
					 5 (.065)

				

				
					 0 (.000)

				

				
					.532 [.453, .611]

					.000 [.000, .000]

				

				
					13. Cognitions about affect and mental state

				

				
					30.33

				

				
					< .001

				

				
					 1.89 [1.47, 2.43]

				

				
					68(.883)

				

				
					36 (.468)

				

				
					.708 [.636, .780]

					.468 [.357, .579]

				

				
					14. Cognitions about the cause of victim-ization

				

				
					14.20

				

				
					< .001

				

				
					13.00 [------------]

				

				
					13 (.169)

				

				
					 0 (.000)

				

				
					.584 [.506, .662]

					.000 [.000, .000]

				

				
					15. Cognitions improper assumption respon-sibility

				

				
					32.74

				

				
					< .001

				

				
					27.00 [------------]

				

				
					27 (.351)

				

				
					 0 (.000)

				

				
					.675 [.601, .749]

					.000 [.000, .000]

				

				
					Content characteristics

				

				
					16. Infrequent information

				

				
					11.26

				

				
					< .001

				

				
					 5.67 [1.73, 18.55]

				

				
					17 (.221)

				

				
					 3 (.039)

				

				
					.591 [.513, .669]

					.039 [-.004, .082]

				

				
					17. Irrelevant information

				

				
					52.38

				

				
					< .001

				

				
					41.00 [5.78, 290.62]

				

				
					41 (.532)

				

				
					 1 (.013)

				

				
					.760 [.693, .827]

					.013 [-.012, .038]

				

				
					18. Elicitation of memory nodes

				

				
					16.11

				

				
					< .001

				

				
					17.00 [2.32, 124.61]

				

				
					17 (.221)

				

				
					 1 (.013)

				

				
					.604 [.527, .681]

					.013 [-.012, .038]

				

				
					Content regarding memory quality

				

				
					19. Spontaneous corrections

				

				
					17.35

				

				
					< .001

				

				
					18.00 [2.46, 131.52]

				

				
					18 (.234)

				

				
					 1 (.013)

				

				
					.610 [.533, .687]

					.013 [-.012, .03]

				

				
					20. Admission of memory gaps

				

				
					 3.38

				

				
					 .066

				

				
					 1.67 [0.95, 2.91]

				

				
					25 (.325)

				

				
					15 (.195)

				

				
					.565 [.487, .643]

					.195 [.107, .283]

				

				
					21. Expression doubts about one’s own testimony

				

				
					27.99

				

				
					< .001

				

				
					14.00[3.45, 56.74]

				

				
					28 (.364)

				

				
					 2 (.026)

				

				
					.669 [.595, .743]

					.026 [-.010, .062]

				

				
					22. Improper assumption of responsibility

				

				
					 6.81

				

				
					 .009

				

				
					5.50 [1.26, 23.99]

				

				
					11 (.143)

				

				
					 2 (.026)

				

				
					.558 [.480, .636]

					.026 [-.010, .062]

				

				
					23. Forgiveness towards the aggressor

				

				
					 2.03

				

				
					. 497

				

				
					5.00 [------------]

				

				
					 0 (.000)

				

				
					 2 (.026)

				

				
					.487 [.400, .590]

					.026 [-.010, .062]

				

				
					Psychological harm derived from the action under judgement

				

				
					24. Subtle clinical symptoms

				

				
					4.63

				

				
					.031

				

				
					 2.25 [1.04, 4.86]

				

				
					18 (.234)

				

				
					8 (.104)

				

				
					.565 [.487, .643]

					.104 [.036, .172]

				

				Note. df = 1, N = 154; χ 2 = Fisher’s exact test; φ = phi correlation, effect size; PR [95% CI] = prevalence ratio [95% confidence interval]; f(p)liv = frequency (observed proportion) in memories of real-life experiences; f(p)fab = frequency (observed proportion) in bullying fabricated memories; DIf [95% CI] = forensic discrimination index [95% confidence interval]; Ef[95% CI] = forensic error [95% confidence interval]. When a content category was absent in the fabricated memory condition, the PR corresponds to the prevalence in the autobiographical memory condition. The 95% CI is not estimable because the denominator is zero.
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				tween memories (.55 < DIf < .60), and a trivial probability of foren-sic error (the 95% CI for Ef included .05).

				Forensic Decision Criteria

				Although the GES categorical system has demonstrated good reliability, and its content categories are generally significantly associated with memories of real-life experiences, the associated error is bidirectional, affecting both false positives (i.e., assigning probative value to fabricated testimony) and false negatives (i.e., failing to assign probative value to honest accounts). However, forensic evaluation (assistance role to justice) in the justice system requires that type I error (false positives) be zero, as it violates the principle of presumption of innocence (i.e., no innocent person should be convicted; Sentencia 213/2002 del Tribunal Supremo [sentence of the Spanish Supreme Court]). Therefore, scientific findings are not directly generalisable to forensic practice, and strict decision criteria (criterial validity) must be defined based on scientific evidence to control the subjectivity of the forensic expert based on clinical judgement or on decision rules without scientific support (Köhnken, 2004; Steller, 1989; Undeutsch, 1989). This ensures strict adherence to the principle of presumption of innocence, given the “nuclear evidence” nature of testimony evaluation (i.e., evidence on which the burden of proof rests and without which the remaining evidence lacks sufficient probative value; Arce et al., 2015). To this end, the GES includes a procedure that verifies the maximum number of content categories in fabricated memories of bullying victimization, which serves as a strict decision criterion (criterial validity) for compliance with the principle of presumption of innocence, across three decision models (see Table 6): a) Complete model, with the 24 original GES categories; b) Higher prevalence model, with 20 categories, comprising those categories significantly associated with memories of real-life experiences; and c) Robust model, composed of 17 categories that are associated with a robust effect size (PR ≥ 2.47) in memories of lived experiences.

				Using the Complete model (see Table 7), a maximum of 9 content categories were coded in fabricated memories of bullying victimization; therefore, the registration of 10 or more content categories (criterial validity) supports classification as a memory of lived experience, ensuring strict compliance with the principle of presumption of innocence. In the Higher prevalence model, a maximum of 7 categories was observed; thus, the criterial validity 

				is the registration of ≥ 8, and, following the same procedure, ≥ 5 for the Robust model. Comparatively, there were no differences in performance between the Complete and higher Prevalence models, Z(N = 44) = -0.17, p = .865; the Complete and Robust models Z(N = 41) = -0.85, p = .395; and the Higher prevalence and Robust models, Z(N = 37) = -0.65, p = .516.

				Table 7. Decision Criteria in Forensic Assessment

				
					Number of Categories

				

				
					Complete model

				

				
					Higher-prevalence model

				

				
					Robust model

				

				
					0

				

				
					 1 (1.3%)

				

				
					1 (1.3%)

				

				
					57 (74.0%)

				

				
					1

				

				
					19 (24.7%)

				

				
					21 (28.6%)

				

				
					14 (92.2%)

				

				
					2

				

				
					19 (50.6%)

				

				
					28 (64.9%)

				

				
					 3 (96.1%)

				

				
					3

				

				
					24 (81.8%)

				

				
					19 (89.6%)

				

				
					 2 (98.7%)

				

				
					4

				

				
					 7 (90.9%)

				

				
					 3 (93.5%)

				

				
					 1 (100%)

				

				
					5

				

				
					 3 (94.8%)

				

				
					 2 (96.1%)

				

				
					6

				

				
					 3 (98.7%)

				

				
					 2 (98.7%)

				

				
					7

				

				
					 1 (100%)

				

				
					8

				

				
					9

				

				
					 1 (100%)

				

				Discussion

				The fidelity of the coding process, defined as adherence of category coding to the manual, and its objectivity, defined as the control of rater subjectivity in coding, are supported by the very good between- and within-rater concordance and agreement, thereby validating the coding manual in line with the Daubert standard.

				Overall, the findings support the association between the GES content categories and memories of real-life experiences (Arce, 2024; Arce & Fariña, 2005, 2006, 2014, 2015). However, the results for Narration of unbelievable facts, Cognitions about the cause of victimization, and Forgiveness towards the aggressor should not be generalized, as these categories were either not coded or had a low probability of occurrence in the non-criminal autobiographical memories used in this study. That is, they validate the GES content analysis categorical system for the classification of memories of real-life experiences. The effects for the categories Narration of unbelievable facts, Cognitions about the cause of victimization and Forgiveness towards the aggressor are not generalizable in this 

			

		

		
			
				Table 6. Forensic Decision Models

				
					Complete model

				

				
					Higher prevalence model

				

				
					Robust model

				

				
					1. Logical structure and realism

					2. Ellipsis

					3. Amount of detail

					4. Concreteness and clarity of the account

					5. Singularity and originality 

					6. Contextual embedding

					7. Description of interactions

					8. Reproduction of conversations

					9. Narration of unbelievable facts

					10. Sensory information

					11. Cognitive operations

					12. Cognitions inconsistent with the lived experience

					13. Cognitions about affect and mental state

					14. Cognitions about the cause of victimization

					15. Cognitions improper assumption responsibility

					16. Infrequent information

					17. Irrelevant information

					18. Elicitation of memory nodes

					19. Spontaneous corrections

					20. Admission of memory gaps

					21. Expression doubts about one’s own testimony

					22. Improper assumption of responsibility

					23. Forgiveness towards the aggressor

					24. Subtle clinical symptoms

				

				
					1. Logical structure and realism

					2. Ellipsis

					3. Amount of detail

					4. Concreteness and clarity of the account

					5. Singularity and originality 

					6. Contextual embedding

					7. Description of interactions

					8. Reproduction of conversations

					10. Sensory information

					11. Cognitive operations

					13. Cognitions about affect and mental state

					14. Cognitions about the cause of victimization

					15. Cognitions improper assumption responsibility

					16. Infrequent information

					17. Irrelevant information

					18. Elicitation of memory nodes

					19. Spontaneous corrections

					21. Expression doubts about one’s own testimony

					22. Improper assumption of responsibility

					24. Subtle clinical symptoms

				

				
					2. Ellipsis

					3. Amount of detail

					4. Concreteness and clarity of the account

					5. Singularity and originality 

					6. Contextual embedding

					7. Description of interactions

					10. Sensory information

					11. Cognitive operations

					14. Cognitions about the cause of victimization

					15. Cognitions improper assumption responsibility

					16. Infrequent information

					17. Irrelevant information

					18. Elicitation of memory nodes

					19. Spontaneous corrections

					21. Expression doubts about one’s own testimony

					22. Improper assumption of responsibility

					24. Subtle clinical symptoms
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				study because they are not registrable or have a low probability in memories of real-life experiences that are not victimization of a crime. Conversely, no association was observed between GES content categories and fabricated memories of bullying victimization; proving that the GES content categories are not valid for classifying fabricated memories. The system is not reliable with fabricated memories of bullying victimization. Summing up, the GES content analysis categorical system is neither reliable nor valid for the classification of fabricated memories of bullying victimization and, therefore, cannot be used to test alternative hypotheses to memories of lived experiences. Consequently, it is not suitable for investigative tasks (e.g., judicial or police investigations), and its evidential value in judicial settings is limited to providing probative value to the complainant’s testimony. These results also sustain the validity of the Undeutsch hypothesis on which the GES is based: memories of truthful accounts differ qualitatively from fabricated ones, and the presence of reality criteria is associated with truthful memories, whereas their absence cannot be related to fabricated memories. These findings are consistent with previous research demonstrating the validity and reliability of the GES content analysis system in other victimization contexts, such as intimate partner violence (Arce et al., 2013; Pérez, 2024; Vilariño et al., 2011), sexual assaults against adults (Arce, 2024), child sexual abuse (Abeledo, 2024) or workplace bullying (Arce & Fariña, 2011). These studies, combining high-fidelity laboratory and field research designs, involve all types of populations and case types. Consequently, the available evidence supports the potential generalizability of the GES content category system across different populations and case types.

				The results established strict decision criteria (evidence-based criterial validity) that guarantees compliance with the principle of presumption of innocence (type I error/false positives = 0): registration of ≥ 10 content categories in the complete model, ≥ 8 in the higher-prevalence model, and ≥ 5 in the robust model. Given that the models did not differ in performance, any of these criteria may be used (or, in any case, the one that is met). Future research with actual field cases of bullying victimization should establish the type II error (i.e., false negative) associated with each decision model.

				The GES also assesses sufficiency (memory) and evidence validity (consistency) of the testimony. Unlike in previous studies, all fabricated memories of bullying victimization were coded as insufficient and/or invalid evidence. However, this finding should not be interpreted as evidence of false memory or testimony. According to the GES forensic technique, derived from judicial decisions and case law (i.e., construct validity), invalid (suggested and implanted memories are invalid; Arce et al., 2023; Villarquide et al., 2025) or insufficient evidence (an insufficient or invalid memory may contain content criteria to reach criterial validity potentially overlapping with fabricated accounts) does not support the complainant’s testimony.

				From an applied perspective, these findings have direct implications for the forensic evaluation of bullying. When content analysis supports that the statement is based on a memory of a lived experience and the evidence (i.e., testimony) is both sufficient and valid, the reported events may assist in determining whether the experience fulfils the diagnostic criteria for bullying (Olweus & Limber, 2018; P. K. Smith et al., 2012) or corresponds to another form of victimization, such as dating violence, sexual violence, child maltreatment, physical fights, rough play, or hurtful teasing. Establishing whether the reported events correspond to bullying is essential for selecting appropriate psychosocial interventions, implementing school-based protection measures, and planning evidence-based support for both victims and perpetrators (Gaffney et al., 2019, 2021; Hensums et al., 2023). Although psychometric instruments are valuable for screening and diagnostic purposes, they should be complemented by behavioral observations and interviews about the alleged events within a multimethod assessment framework (Arce et al., 2014; Freeman et al., 2012). Furthermore, when cases require legal or administrative 

				action, scientifically supported testimony evaluation may contribute to decision-making while reducing the risk of false-positive conclusions and safeguarding the presumption of innocence.

				The findings of this study are subject to limitations that should be had in mind when generalizing the results. First, to ensure ethical safeguards and prevent revictimization, accounts of bullying victimization were not collected in the autobiographical memory condition; instead, participants reported negative events involving a loss of control over the situation and its outcomes. Consequently, memories of lived experiences did not correspond to genuine bullying experiences, and the study followed a high-fidelity simulation design (Rogers, 2018), in which autobiographical memories served as the control condition whereas fabricated allegations of bullying constituted the experimental condition. Although such designs offer strong internal validity, Consequently, memories of real-life experiences do not correspond to lived events of bullying (high-fidelity simulation design). Although such designs offer strong internal validity, they may be limited in external validity (Rogers, 2018), and part of the observed effect may be attributable to the method rather than the construct (Podsakoff et al., 2003). Second, the GES content categories of memories of lived experiences (Narration of unbelievable facts, Cognitions about the cause of victimization, and Forgiveness towards the aggressor) showed reduced productivity in memories of real-life experiences due to the nature of the experimental condition, that is, a directly experienced negative event involving loss of control over the situation and outcomes. Likewise, the GES categories specific to bullying cases, minimization of bullying or its consequences and attribution of blame to the victim, were not analyzed because the autobiographical memory was not of bullying. This resulted in lower observed reliability of the system and, consequently, reduced validity.
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ABSTRACT

Background/aim: The prevalence of school bullying victimization has been estimated between 5% (strict criteria for
prevalence classification) and 33 (lenient criteria for prevalence assessment) of children and adolescents. Bullying
victimization entails decision-making at the administrative (school setting), civil (victim compensation), and criminal
(criminal responsibility) levels, which must be based on certainty about the truthfulness of the allegation. A high-
fidelity simulation study was designed with the aim of testing the evaluation of testimony of the Global Evaluation
system (GES) in cases of bullying allegations. Method: A total of 154 adolescents aged from 13 to 18 years, 86 boys,
were randomly assigned to the condition of testimony of a memory of real-life negative experiences or a fabricated
memory of a bullying event. The protocols (statements) were subjected to a content analysis using the categories
of validity of the evidence and the content categories of memories of real-life experiences of the GES. Results: The
results showed excellent reliability, o = .874, 95% C1 [.843, .901], for the GES content category system. The findings also
supported the association between the GES content categories and memories of real-life experiences. Conversely, no
significant association was found between fabricated memories of a bullying event and the GES content categories,
while a lack of reliability was observed, a = 476, 95% CI [.289, .632], in this condition. Finally, strict decision criteria
were computed (evidence-based criterial validity) that guarantees compliance with the principle of presumption of
innocence (no innocent person should be convicted: type I error/false positives = 0): coding of > 10 content categories
in the complete model, > 8 in the higher-prevalence model (content categories associated significantly with memories
of real-life experiences), and 2 5 in the robust model (content categories associated significantly with memories of
real-life experiences with a moderate or higher than moderate effect size). Conclusions: These findings support the
validity and reliability of the GES content analysis categorical system for the validation of truthful testimonies of school
bullying victimization (forensic task), providing scientific evidence (criterial validity) to ensure the strict compliance
of the principle of presumption of innocence, but not for the classification of fabricated memories (investigative task).

The systematic study of school bullying (bullying here in after)
began in the 1970s (Olweus, 1973) and has since produced substantial
scientific evidence on its prevalence, effects, and prevention
(Smith, 2016). However, discrepancies in the conceptualization
of the phenomenon have led to inconsistencies in estimates of its
prevalence and effects (Vivolo-Kantor et al,, 2014). Based on Olweus'’s
(1993) seminal definition, “a student is being bullied or victimized
when he or she is exposed, repeatedly and over time, to negative
actions on the part of one or more students” (p. 9), three diagnostic
criteria can be identified. First, the intention to cause harm criterion
implies the existence of violent behaviors that produce physical or
psychological harm (harm criterion) and that are enacted with the
purpose of harming (intentionality criterion), thereby distinguishing

bullying from other harmful behaviors among peers, such as rough
play or jokes (Arce et al, 2014). Second, the repetition criterion
implies that the behaviors are frequent and sustained over time,
using a frequency of “2 or 3 times a month” over at least two months
as the gold standard (Solberg & Olweus, 2003). Third, the power
imbalance criterion refers to an asymmetrical relationship in which
the victim is unable to defend themselves against the perpetrator due
to physical, psychological, or social differences (Smith et al., 2012).
These criteria allow for the effective identification of individuals
involved in bullying and for the differential diagnosis of bullying
from other forms of victimization during childhood and adolescence,
such as dating violence, sexual violence, child maltreatment, physical
fights, rough play, or hurtful teasing (Centers for Disease Control
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