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ABSTRACT

Cybergrooming represents a growing threat on online gaming platforms such as Roblox, where
anonymity and frequent interaction among child users create conditions conducive to child abuse
and sexual harassment. The objective of the research that led to this article was to identify linguistic
patterns in the discourse of groomers in Spanish-speaking Roblox communities and incorporate
them into a computational model for the automatic detection of this cybercrime through text. To
this end, a mixed-methods approach was developed, integrating Corpus-Assisted Discourse
Studies with the CRISP-DM data mining methodology. A specialized corpus of 25 conversations
was compiled and processed, then subjected to detailed analysis. As a main result, a pattern of
discursive organization consisting of a sequence of seven conversational modules with specific
predictive value and a set of 21 functional lexicogrammatical patterns with 224 associated
collocations were identified, described, and subsequently incorporated into a text classification
model capable of distinguishing grooming conversations with 93.33% accuracy. In this way, the
study demonstrated the efficacy of discourse analysis as a basis for the development of systems
for the automatic detection of cybercrimes against minors.

KEYWORDS: Discourse analysis, computer crime, child abuse, videogame, computational
linguistics.

RESUMEN

El cibergrooming representa una amenaza creciente en plataformas de juego en linea como
Roblox, donde el anonimato y la frecuente interaccién de usuarios infantiles generan condiciones
propicias para el acoso sexual y abuso de menores. El objetivo de la investigacion que origino
este articulo fue identificar patrones linguisticos en el discurso de groomers de comunidades
hispanohablantes de Roblox e incorporarlos a un modelo computacional para la deteccion
automatica de este delito informatico a través del texto. Para ello se construyé una metodologia
de enfoque mixto que integré los Estudios del Discurso Asistidos por Corpus y la metodologia de
mineria de datos CRISP-DM. Se compild y procesé un corpus especializado de 25 conversaciones
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que fue sometido a un andlisis pormenorizado. Como resultado principal, se delimitd y describid
un patron de organizacion discursiva constituido por una secuencia de siete mddulos
conversacionales con un valor predictivo determinado y 21 patrones léxico-gramaticales
funcionales con 224 colocaciones asociadas, elementos integrados a un modelo de clasificacion
textual capaz de distinguir conversaciones de grooming con un 93.33% de exactitud. De esta
forma, el estudio demostré la efectividad del andlisis discursivo como base para el desarrollo de
sistemas de deteccion automatica de delitos informéticos contra menores.

PALABRAS CLAVE: Anélisis del discurso, delito informéatico, abuso de menores, videojuego,
linguistica computacional.
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INTRODUCTION

The prolonged use of internet-enabled electronic devices among children and adolescents is a
growing phenomenon that has transformed the social dynamics and access to information. In this
regard, Red Grooming Latam (2024) reported that Latin American minors spend an average of
four hours a day online, split between forums, messaging applications, social media, and
videogames, which are of particular interest to this study.

Online gaming platforms have established a strong presence as significant spaces for social
interaction within youth culture (Morreale & Rosa, 2024), a phenomenon related both to the
integration of chat and voice channels into their interfaces (Excelin et al., 2024), and to the
formation of user communities on external applications (Pyslar, 2025). A paradigmatic example
is Roblox, a platform that enables the creation of gaming experiences shared by millions of users
(Kou et al., 2025; Red Grooming Latam, 2024).

However, interacting with strangers in virtual environments has led to the emergence of harmful
behaviors and cybercrimes (Rozgonjuk et al., 2023), such as cybergrooming, a practice in which
an adult contacts minors through digital platforms with the aim of involving them in sexual activity
or obtaining sexual content (Lorenzo-Dus, 2023; Ortiz, 2024). In particular, cases of grooming
associated with the use of Roblox have been reported and have led to legal complaints (Carville &
D’ Anastasio, 2024; Dorsey, 2024).

As a form of child abuse, online grooming has been extensively studied from a behavioral science
perspective, although research adopting a discursive approach is scarce (Lorenzo-Dus, 2023).
Nevertheless, the practice of grooming materializes by means of a series of communicative
exchanges between adults and minors.

This study performed the first analysis of the conversational discourse of groomers in Spanish-
speaking Roblox virtual communities. To this end, in line with previous research (Broome et al.,
2025; Joleby et al., 2021; Lorenzo-Dus et al., 2020; Lorenzo-Dus & lzura, 2017; Pienczykowski
& Madella, 2026), the procedures of Corpus-Assisted Discourse Studies, as defined in the work of
Gillings et al. (2024), were adopted. The aim was to identify linguistic patterns at the level of
conversational organization and lexico-grammatical resources with functional value (Halliday &
Matthiessen, 2004; Vaamode & Gonzélez, 2008) associated with pragmatic-discursive strategies.
Finally, a computational model was developed using the CRISP-DM methodology, in which the
detected patterns were organized into structures suitable for use in automated text analysis
(Manning et al., 2009): a sequence of conversational modules with a specific predictability
percentage and collocations or collocation pairs (Daohuan & Xuri, 2023; Schweinberger, 2024)
associated with the patterns of each module.

METHODOLOGY



This study adopted a mixed-methods approach (Molina et al., 2024) that combined two distinct
methodologies: Corpus-Assisted Discourse Studies or CADS for discursive analysis, and the
CRISP-DM data analysis methodology for the development of the computational model. The
result of this integration is presented in Figure 1.
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Figure 1: Diagram of the integrated CADS ad CRISP-DM methodology and its implementation
in the study



CADS is a mixed-methods paradigm that employs corpus linguistics tools in discourse analysis,
namely the study of language in use (Gillings et al., 2024; Partington et al., 2013). In the first
phase, this methodology requires the identification of high-frequency linguistic patterns, and in
the second phase, the qualitative interpretation of discourse characteristics (Gillings et al., 2024).
In conceptualizing cybergrooming as a distinct discursive practice, two theoretical postulates were
adopted. First, the definition proposed by Van Dijk (1997) of discourse as a complex and bounded
set of linguistic constructions with effects on context, conceived as “the structure of all properties
of the social situation that are relevant for the production or the reception of discourse” (p. 19).
Second, the characterization offered by Lorenzo-Dus (2023) of digital grooming as a form of
manipulative discourse with specific resources and strategies.

For pattern identification, Sketch Engine was employed, a software program specialized in the
management and analysis of corpus or large collections of natural language data (Lutzuky &
Kehoe, 2022), which enabled the generation of statistically representative results (Isti’anah et al.,
2023) and the determination of their relative frequency.

In this study, a linguistic pattern as a recurring choice of form and meaning (Hunston, 2010), was
examined at two levels: as a unit that reflects a regular discursive organization, and as a set of
valency structures and preferred lexical collocations associated with a particular meaning or
implicature (Hunston, 2025).

Regarding the first level, drawing on the concept of sequential organization proposed by Schegloff
(2007) and considering that discourse may be analyzed “in terms of a number of typical formal
categories and their specific order and function” (Van Dijk, 1997, p. 37), it was posited that a series
of communicative acts or interventions —referred to here as conversational modules— bearing a
specific discursive or thematic function, constitute a pattern.

With respect to the second level, categories from Systemic Functional Linguistics were employed
to detail the valency structure that configures the pattern, following the semantic role annotation
methods for patterns proposed by Hunston (2025). This theoretical framework is conceived as a
tool for the socio-semiotic study of language (Halliday & Matthiessen, 2004), thereby rendering it
compatible with concepts from discourse analysis and pragmatics drawn upon in the second phase
of CADS.

Within this theory, the unit of analysis is the clause, a construction with a conjugated verb in which
three metafunctions are realized at the lexico-grammatical level (Halliday & Matthiessen, 2004).
In particular, the experiential component of the ideational metafunction was employed within the
transitivity subsystem, where six types of verbal processes and their participants are identified, as
defined in Table 1 based on Halliday and Matthiessen (2004) and the ADESSE database project
reviewed by Vaamode and Gonzalez (2008).

Table 1: Types of verbal processes and their participants in the systemic-functional approach



Verbal
type

process

Description

Participants

Matenal

Mental

An entity capable of physical action
causes a visible process.

An entity endowed with psychic life
experiences a state, change of state, or
inner  perceptive,  sensitive, and/or
cognitive activity.

Actor

Goal
Circumstance
Beneficiary
Scope
Experiencer
Stimulus

Relational

An entity is related to another entity,
property, function, or any type of fact that
allows the entity to be characterized

Entity
Attribute

Verbal

Existential

Behavioral

An entity endowed with communicative
capacity transfers information through any
semiotic system to another entity.

An entity, property, or process is present
or absent, exists or lacks existence.

“|'A living being, prototypically human, |

experiences or performs a process that

Sayer
Receiver
Verbiage

Being
Initiator

Circumstance

Behaver
Behavior

manifests externally and is related to the
psycho-biological and/or interpersonal or
social existence of the being.

Furthermore, the interpersonal metafunction was addressed through the mode subsystem, which
distinguishes three discursive realizations: declarative, imperative, and interrogative (Halliday &
Matthiessen, 2004). In addition to collocations, high-frequency lexical pairs that occur within the
same construction (Daohuan & Xuri, 2023; Schweinberger, 2024), these elements completed the
structure of the patterns.

The corpus analyzed was composed of 25 conversations collected by means of a convenience
sampling technique (Molina et al., 2024), confirming that the conversations complied the
following selection criteria: relation to Roblox, explicit request for sexual content, and
participation of a fictional or real minor.

Corpus compilation involved the systematic search for public reports on social media
documenting, by means of conversations, cases of child abuse in Roblox communities, as well as
the creation of fictional minor profiles to interact with potential groomers in public and private
social media groups related to the videogame, registering the conversations that met the established
criteria.

The conversations were transcribed, anonymized by removing direct identifiers of the
interlocutors, and normalized through orthographic correction, translation of anglicisms, and
completion of contextually relevant apocopated forms. Subsequently, the complete corpus was
compiled in Sketch Engine to facilitate both the qualitative analysis aimed at delimiting the
conversational modules and the identification of linguistic patterns by means of the specific tools
of the software in the next stage.

Conversational modules, clauses, the predictability percentage —a value established for the
automatic detection of each module, where a zero percentage confirms that constitutes a neutral
scheme not directly associated with cybergrooming —, relevant conversational modules —those
exceeding 1% predictability—, and the interpretation of discourse through the identification of
pragmatic-discursive strategies (Calsamiglia & Tuson, 2012), were delimited and developed
qualitatively. In contrast, the calculation of the relative frequencies of these elements, as well as
the keyword list automatically generated by means of Sketch Engine's Wordlist, Word Sketch, and



Concordances tools —consulted for the delimitation of modules, patterns, and collocations —
correspond to the quantitative dimension of the approach.

For the development of the computational model, the CRISP-DM data mining methodology was
adopted. According to Mariscal et al. (2010), this methodology consists of six interrelated phases
applied in the research as detailed in Figure 1.

In the data preparation phase of CRISP-DM, a dataset was constructed. This is a collection of data
with observations in a structured format that facilitates storage, retrieval, and automatic analysis
(Badman & Kaosinski, 2024). This collection was created by integrating a sample of 50
observations from Spanish-Tweets (Pérez et al., 2022), a large, open-source, public dataset hosted
on Hugging Face by the Pysentimiento Project (McDonough, 2023) which compiles Spanish-
language tweets characterized by their neutrality and diversity of regional and thematic variants.
Finally, the dataset was supplemented with the conversational corpus.

Two fields were also incorporated for each unit of analysis in grooming conversations: an identifier
and the associated text. This structure, visualized in Table 2, retained the original text sequence,
and facilitated the subsequent stages of data cleaning, computational analysis, and modeling.

Table 2: Structure of the conversational units processed for the cybergrooming dataset

Field Description

id conversation Unique identifier for the conversation.

text Complete transcript of the message, already
processed, from the sender.

Regarding the dataset cleaning process, this included converting text to lowercase, removing
punctuation marks and grammatical categories without lexical value, as well as lemmatization, a
widely used text preprocessing technique in natural language processing —an area of
computational linguistics— that performs automatic morphological analysis to convert a word to
the base form or lemma, reducing textual complexity (Manning et al., 2009). Lemmatization was
performed using the udpipe library (Straka & Strakova, 2020), which removes prefixes and
suffixes from words.

The following techniques and metrics were applied during the model evaluation and
implementation phases: confusion matrix, to examine correct and incorrect classifications by class;
accuracy, as an overall measure of performance; recall and specificity, to evaluate performance
differences between positive and negative classes (IBM, 2025; Steward, 2023; Ting, 2010); as well
as the visualization of a classification test.

Combining the conversational corpus with the sample obtained from social media creates a dataset
containing different types of language and contexts, which could introduce biases in the evaluation
of the model. Therefore, this validation strategy was established to measure the performance of
the classifier and the ability to adapt to the differences between the two data sources within the
test set.

RESULTS AND DISCUSSION

A sequence of seven conversational modules was identified in the conversations of the corpus,
described and exemplified in Table 3, which also specifies their relative frequency and
predictability percentage. This sequence is presented as a pattern of discursive organization
characteristic of digital groomers in Spanish-speaking Roblox communities. Moreover, three to
five patterns were obtained for the relevant modules, contained in Table 4, which also presents a
sample of 10 of the 224 total collocations associated with the modules.

Table 3: Conversational modules of cybergrooming on Roblox



Conversational module |Description Examples RF Predictability
(No. of conversation + Text) percentage
1 Salutation The groomer initiates contact |20. Hola bonita 76% 0%
with the minor through an 25. Hola como estas qué haces?
adjectivized salutation, 1. Hola soy el administrador
a salutation with politeness
formulae, or a personal
introduction.
2 Personal information The groomer elicits personal | 1. Me 76% 17%
request information from the minor. dices tu edad y nombre para anotarte
such as name. age. daily 14.Y eres hijaunica o tienes mas
habits. or family background. |hermanos?
8. Tienes horario? / es decir te dicen
tus padres a qué hora dejar el cel y
eso
3 Robux or reward offer The groomer offers the minor | 10. Mira estoy buscando a una chica 96% 22%
some type of reward related to | para consentir con robux
Roblox. 18. Ove v
no te gustaria tener robux ?
4. Estasinteresado en los 200 robux
- Sexual content request The groomer solicits 3. Te daré los 2000 a cambio de 100% 28%
photographs, videos, or video |[videos /videos de ti, sin un poco
calls of a sexual nature from de ropa
the minor. 5. Ok te propongo algo si en
videollamadahaces todo lo que te
digate daré varios robux
7. Manda foto / ahorala
vaginaporfis
5 Resistancemanagement | The groomer 14. Te puedo seguir dando robux 92% 21%
produces statements aimed at | muy seguido
persuading the minor to agree | 4. Acatengo pruebas/ si no te
to provide sexual content or preocupes de eso
more content than already 7. Porfis /
provided. such as new no te dé pena mostrarmelo confia /
offers or mitigated no seasmalita
reformulations
of previous constructions.
6 Compliments The groomer produces 20. Qué bonita estas amor 40% 12%
positive 18. Assi. asi. qué guapa estds, muy
evaluative statements that hermosa
appeal to the minor's physical | 1. Muy bien/ me caesbien
traits. personality, or actions.
7 Closing The groomer says 4. Bueno amigo gracias por confiar 32% 0%
goodbye. thanks the child or | 20. Pinche putita te voy a buscar y te
threatens them. voy a matar ya sé donde vives

The first module corresponds to the salutation, presented in 76% of conversations. This speech act
is also referred to as an opening frame sequence, which includes interrogative formulas or
exclamatory expressions that serve a basic interpersonal function: opening and acknowledging the
existing relationship between the two dialogue participants (Gonzélez-Sanz, 2024). Within the
corpus, this module evidenced the definition of the interactional relationship through the
calibration of parameters such as social position and degree of intimacy (Calsamiglia & Tuson,
2012; Gonzélez-Sanz, 2024), as corroborated by the use of vocatives or adjectivized appellatives
as rapport-building strategies.

Additionally, in some cases the salutation was accompanied by personal introductions aimed at
projecting an apparently legitimate identity of the perpetrator, appealing to the strategic
configuration of a face or image in the terms of Goffman (Walsh, 2022; Calsamiglia & Tuson,



2012). Together, these resources foster the development of a trust bond with the minor and initiate
manipulation (Sorlin, 2017) in the access phase of the model of Lorenzo-Dus (2023).

Table 4: Exemplification of linguistic patterns and collocations from the cybergrooming corpus
on Roblox



Module Pattern Example Sample of
(INo. of conversation + Text) collocations
Personal A 1. Me dices tu edad v nombre para anotarte decir edad
inform ati on decir nombre
request B 10. Qué edad tienes? / eres atrevida? tener afio
estar solo
C 1. Con quién duermes querer conocer
tener hermano
5 30 Y oz . = habitacion solo
20U que te gusta mgar ! qué edad
cual nombre
E 1. Yo soy de estados unidos v ti tu familia
Robux or A 20. Te gustaria ganarte robux dar robux
reward offer querer robux
B 4_Estas interesado en los 200 robux? buscar robux
buscar chico
C 10. Estoy regal ando tarjetas de robux 1nteres;?r robux
robux video
robux foto
D 24 Yo te dov 200 robux a tu cuenta reto robux
robux cambio
cuantos robux
Sexual content | A 12. Toma una foto abriendo mucho la boca mandar foto
request mandar video
B 23. Mandame unos videos con ropa interior pedir foto
hacer
C 3. Te daré los 2000 a cambio de videos/ vi decirllamada
videos de ti, sin un poco de ropa ensenar tu
tu cuerpo
D 18. Me gustaria que me mandaras una foto tu parte
tuva pero como si te fueras a ir a dormir primero luego
sin ropa
E 2_El primer desafio serd mandar una foto foto intima
tuva
Resistance 18 % por 500 no te animarias? ser normal
managem ent — ser facil
B 10. No me digas eso dar mas
confiar mi
C 12 Algo simple/ es facil 1o preocupar
mas robux
D D. 18 Ademas. te daria los robux ahorita solo foto
mismo entre nosotros
robux cuenta
tu decision
Complim ents A 20. Queé bonita estas amor ser guapo
B 8. Tu personalidad es inocente en parte v estar hermoso
madura’ aggg que linda estar guapo
ver hermoso
caer bien
excelente bien
C 1. Excelente muy bien/ me caes bien muy hermoso
muy bonito
nifio hermoso
mi amor

The second conversational module presented a frequency of 76% and was designated as the
personal information request. In line with the two subsequent modules, it was named in terms of
the illocutionary force of a speech act with a greater or lesser degree of indirectness that threatens



the groomer's face (Calsamiglia & Tuson, 2012; Walsh, 2022); in this case, a request whose
primary function is the solicitation of personal data from the victim. Five patterns were identified:

Pattern A, with a relative frequency of 3%, in which the groomer employs a verbal process
that positions the minor as the sayer of personal data or information, with the groomer as the
receiver.

Pattern B, with a frequency of 68%, configures the minors as entities that assign themselves
attributes or personal traits, both psychological and physical, by means of a relational process.
Pattern C, which inquires into the habits and family context of the minor by means of a
behavioral process, related to risk assessment for isolation (Lorenzo-Dus et al., 2020), and
with a frequency of 3%.

Pattern D, with a frequency of 12%, explores the preferences of the minor as a stimulus
regularly experienced through a mental process of sensation or perception.

Pattern E, identified in constructions with a greater degree of indirectness, whereby the
groomer discloses potentially false personal information (Pienczykowski & Madella, 2026)
by means of a relational process, which presented a frequency of 6%.

The most frequent mode of discursive realization was the interrogative, with 82%, as visualized
in Figure 2 alongside the relative frequency data of the three modes analyzed in relevant modules.
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Figure 2: Graph of the frequency of the modes of discursive realization in relevant
conversational modules of cybergrooming on Roblox

The third module, Robux —the virtual currency of the videogame— or rewards offer, presented a
frequency of 96%. This constitutes the most relevant contribution of this study and particularizes
the cybergrooming discourse on Roblox. Contrary to the implicit offer of affective goods —such



as validation and recognition— in this context, the incentives are material and related to the
dynamics of the videogame. The offer of these rewards is “conditional and thereby put pressure
on the child” (Joleby et al., 2021, p.10). Four patterns were identified:

- Pattern A, presented in 34% of the conversations, entails a mental process of sensation that
configures the minor as the experiences of diverse, though generally positive, internal
states in response to a possible reward.

- Pattern B, with a frequency of 11%, presents an attributive relational process that posits a
positive state related to the possession of Robux or rewards.

- Pattern C, with a frequency of 17%, involves a behavioral process performed by the
groomer and employed for indirect speech acts that trigger conversational implicatures or
situated inferential processes that speakers activate to understand utterances (Calsamiglia
& Tuson, 2012); in this case, to interpret the clause as an offer.

- Pattern D, presented in 29% of the conversations, consists of a relational process of
transference with the groomer as the entity or possessor and the reward as the attribute.

The interrogative mode presented a relative frequency of 57% and the declarative mode of 43%,
the latter corresponding to indirect offers.

The fourth conversational module, sexual content request, was present in 100% of the corpus and
is the defining scheme of the discursive practice of cybergrooming.

Five patterns were identified in this module:

- Pattern A, identified in 40% of the conversations, consists of a material process of creation
that positions the minor as the actor that produces sexual content with the groomer as the
beneficiary.

- Pattern B, with a relative frequency of 21%, in which a relational process of transference
or possession configures the minor as the possessor or entity capable of providing sexual
content.

- Pattern C, with a frequency of 19%, also entails a relational process of transference or
possession, but one in which the groomer is presented as the entity related to positive states
derived from the possession of sexual content.

- Pattern D, with a frequency of 7%, constitutes a mental process of sensation in which the
groomer is presented as the experiences of positive states derived from the possession of
sexual content.

- Pattern E, with a frequency of 7%, comprises a relational process in which a challenge
created by the groomer is defined as the action of sending sexual content in the form of an
indirect request.

In this module of request, the imperative and declarative modes were employed with greater
frequency. Furthermore, this was characterized by the inclusion of both explicit and vague sexual
language: explicit terms coincide with the onset of the sexual gratification process (Joleby et al.,
2021), while vague terms serve the function of “minimizing the offence (...) and desensitizing the
child to sexual communications” (Pienczykowski & Madella, 2026, p. 11), thereby preserving the
face of the groomer in face-threatening acts (Calsamiglia & Tuson, 2012).

The penultimate module, with a relative frequency of 92%, is that of resistance management. This
module exhibited greater variability in clause types and constructions, as well as different speech
acts and an overlap of cyber-grooming phases (Joleby et al., 2021; Lorenzo-Dus, 2023).

This module employs both overt persuasion and coercion strategies (Chiang & Grant, 2019), as
well as politeness strategies to improve the image of the victims and attribute to them a sense of
responsibility for their actions comparable to that of the aggressor, or what Pienczykowski &
Madella (2026) refer to as “role and responsibility reversal” (p. 10).

Moreover, this was presented in the form of hypothetical statements, softened or approximate
rephrasings, conditional statements, requests for specific information, or new offers, with the aim
of managing or defusing the conflict that arises during the interaction in response to the resistance
of the victim (Evans & Lorenzo-Dus, 2025). The four patterns identified were:



- Pattern A with a mental process of sensation or cognition that motivates the child and
provides them with a false sense of security by appealing to positive internal states, with a
frequency of 22%.

- Pattern B, with a 4% frequency, comprises a verbal process that inquires information
regarding the sexual content and the refusal to comply with the request of this content from
the minor.

- Pattern C, with a frequency of 22%, entails a relational process that assigns a positive
evaluation with an attenuating effect to the action of sending content.

- Pattern D, with a frequency of 19%, presents a relational process of transference in which
the groomer offers additional rewards.

The declarative mode was the most common in the resistance management module, accounting
for 59% of the clauses in the corpus.

The final relevant conversational module identified, with a relative frequency of 40%, is that of
compliments. The function of this module is to build trust by explicitly praising the appearance,
abilities, possessions, or personality traits of the victim (Lorenzo-Dus & lzura, 2017).

The degree of directness of this module changed depending on the profile of the aggressor, whether
these were hypersexual, with more direct compliments, or intimacy-focused and adaptive, with
more indirect compliments (Broome et al., 2025). Three patterns were identified:

- Pattern A, with a frequency of 56%, constitutes a relational process in which positive
attributes are assigned to the minor or to some of their physical or psychological traits in
the form of a direct compliment which emphasizes maturity or docility to equalize the
power relationship.

- Pattern B, with a frequency of 13%, involves a relational process that positively defines a
personal trait of the minor in the form of an indirect compliment.

- Pattern C presents a mental process of sensation in which the groomer openly declares their
reaction to the victim or to the content as a stimulus.

The most common discursive realization mode in the compliment module was the declarative,
which appeared in 94% of the clauses.

Finally, the defined sequence concludes with a closing module that appears in 32% of the
conversations. In this section, the groomer engages in actions such as expressing gratitude, making
threats, and saying goodbye; or, once the conversation has ended —whether voluntarily or
involuntarily— the groomer ceases to interact, thereby violating the cooperative principle
proposed by Grice (Calsamiglia & Tuson, 2012)

On the other hand, a computational model was developed capable of classifying conversational
text as either cybergrooming or neutral, as well as identifying the relevant thematic module in each
instance of grooming text by detecting collocations of the predefined linguistic patterns.

For the performance of the model, cross-validation was employed (Allgaier & Pryss, 2024), which
consisted of partitioning the data into k distinct groups where k£ — 1 constituted the training sets.
The remaining group contained the data used to evaluate the accuracy; this process was repeated
k times until each group had been used as a validation set.

The automatic analysis performed by the developed model was based on the detection of
collocations associated with each conversational module. Each time a collocation was identified,
the corresponding count was incremented; subsequently, the intensity was calculated by dividing
the total number of collocations found by the absolute frequency of the collocation pairs within
the module.

Based on these intensities, a prediction function was proposed, illustrated in Figure 3. This function
generated a risk score by combining the intensities through a weighted scoring scheme, following
the principle described by Manning et al. (2009) for classification models based on linguistic
features.

With the score calculated for each conversation, an optimal threshold was established (Lyu &
Ishwaran, 2023), the point at which specificity and sensitivity are optimized for detection and
classification in each case.



Additionally, based on the patterns identified by means of the linguistic analysis, a conditional
decision was implemented that classified a conversation as positive when it included the sexual
content request module or at least three relevant conversational modules. These criteria were
determined empirically during the model evaluation process.

Overall, a conversation was classified as grooming if the score was equal to or higher than the
optimal threshold, or if the conditional described above was met.

|Pred = (P = threshold) V (condicional = ’l}|
Figure 3: Prediction function for the cybergrooming detection model on Roblox

Regarding the first method for evaluating the performance of the model, the confusion matrix
(Ting, 2010) determines the total number of correct and incorrect predictions. Figure 4 presents
the confusion matrix corresponding to the test set and indicates zero false positives, which means
that no neutral conversations were classified as grooming.
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Figure 4: Confusion matrix of the test set in the cybergrooming detection model on Roblox

Subsequently, accuracy was calculated, which indicates how frequently the model makes a correct
prediction (IBM, 2025). The model achieved an accuracy of 0.9333, meaning that the system
correctly classified 93.33% of all evaluated conversations. Similarly, as shown in Figure 5, other
evaluation metrics were calculated: sensitivity or recall, which measures the correct detection of
positive cases, and specificity, which measures the detection of negative cases (Steward, 2023).

Kappa : 0.8571
Menemar's Test P-Value :  1.000000

Sensitivity :  0.8333
Specificity :  1.0000

Pos Pred Value : 1.0000

Neg Pred Value : 0.9000
Prevalence : 0.4000
Detection Rate : 0.3333
Detection Prevalence : 0.3333
Balanced Accuracy : 0.9167

Figure 5: Results of the evaluation metrics of the cybergrooming detection model on Roblox

A sensitivity of 0.8333 indicates that the model correctly identified 83.33% of grooming cases,
although it implies that the remaining 16.67% went undetected. A specificity of 1.0 indicates that
the model correctly classified all cases that were not grooming, without generating any false
positives. Finally, this system was tested with new conversations. The results were organized in
an output table that includes the estimated probability interpreted as the risk level, the number of
modules identified, and the final binary classification with grooming=yes and neutral=no.



Table 5: Visualization of a prediction test of the cybergrooming detection model on Roblox

id_conversation Grooming | Grooming percentage | n_modules | modules_detected

NUEVO_CONV_CA_15 | No 98 0

TWEET 30 No 98 0

TWEET 3 No 98 0

TWEET 13 No 98 0

NUEVO CONV_CA 6 | No 98 0

GROOM CONWV CG 12 | Yes 65.3 1 resistance management

NUEVO CONV_CA &8 | No 08 0

GROOM_CONWV_CG_11 | No 66.7 2 sexual_content_request,
personal information request

NUEVO_pruebal No 94.1 2 sexual content request,
personal_information_request

TWEET 38 No 98 0

GROOM CONWV _CG 10 | Yes 9.7 4 compliments,
resistance_management,
sexual content request,
personal_information_request

NUEVO_prueba3 No 871 2 compliments_
sexual content request

TWEET 5 No 98 0

NUEVO _pruebal No 98 0

TWEET 15 No o8 0

GROOM_CONV_CG 8 | Yes 985 3 compliments_
sexual content request,
personal_information_request

TWEET_29 No 98 0

TWEET 28 No 98 0

TWEET 31 No 98 0

GROOM CONV CG 6 | Yes 67.2 2 compliments,

personal information request

Ultimately, the results in Table 5 reveal a directly proportional relationship in which the estimated
probability of grooming increases as the density of identified modules augments, suggesting that
the accumulation and aggregation of linguistic indicators positively influence the statistical
reliability of the classification. This trend is evident in the detected modules column of Table 5,
where the absence of these modules results in a negative prediction; however, this behavior is
conditioned by the established decision threshold. This threshold regulates the sensitivity to
ambiguous cases, acting as a methodological filter designed to reduce the false positive rate.
Accordingly, instances that record high probabilities but are ultimately categorized as negative
(No) reflect a precise adjustment in the decision criteria of the model.



CONCLUSIONS

This study performed the first discourse analysis of groomers in Spanish-speaking Roblox
communities by identifying a series of specific linguistic patterns. After analyzing a corpus of 25
conversations, a pattern of discursive organization was delimited in the form of a sequence of
seven conversational modules with specific relative frequencies and predictability percentages that
reflect a consistent strategic progression: salutation, personal information request, robux or reward
offer, sexual content request, resistance management, compliments, and closing.

The robux or rewards offer module was particularly significant, presented in 96% of the
conversations analyzed. This demonstrates that the material incentives inherent to the videogame
replace the affective goods offer, reported in previous research on digital grooming discourse.
Similarly, the module of sexual content request was identified in 100% of the conversations and
recognized as the defining criterion of cybergrooming discourse on Roblox.

With reference to the lexico-grammatical patterns, 21 specific patterns were identified, with 224
associated collocations, which collectively demonstrated their effectiveness for integration into
automated detection systems. An analysis based on concepts from Systemic Functional Linguistics
and the identified pragmatic-discursive strategies revealed that the groomer systematically
employs constructions involving verbal, relational, mental, material, and behavioral processes, as
well as declarative and interrogative modes of expression, most frequently to manipulate minors
and obtain sexual content while projecting an image of legitimacy and closeness.

Furthermore, the computational model developed demonstrated to be an effective tool for the
automatic detection of cyber-grooming, due to the integration of contributions from discourse
analysis as the basis for development and the data processing techniques employed. This is
reflected in the evaluation of performance metrics, which indicates a correct classification with
93.33% accuracy.
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