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Abstract: Artificial Intelligence (Al) is progressively reshaping the field of inclusive educa-
tion by offering new tools to support structured and personalized learning processes for
students with autism spectrum disorder (ASD). This contribution introduces EMORI, a
conceptual and architectural framework for the use of artificial intelligence as a mediated
educational support in socio-emotional interventions for children with autism. The project is
implemented through EmoRobot, an embodied robotic agent, and supported by Socrate, an
Al orchestration platform designed to manage conversational logic through pedagogically
guided retrieval-augmented generation techniques. The system is grounded in the so-
cio-emotional intervention program proposed by Patricia Howlin and adopts a state-based
conversational model that structures interaction into progressive and predictable stages.
Within each state, the language model operates under constrained generative conditions,
providing adaptive prompts and feedback while preserving instructional control. A central
feature of the framework is the adoption of a human-in-the-loop approach, ensuring con-
tinuous pedagogical supervision. The contribution of this work lies in the definition of a
theoretical and methodological model for the pedagogically sustainable integration of artifi-
cial intelligence into socio-emotional interventions for children with autism.
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1. Introduction

Artificial Emotional Intelligence Artificial Emotional Intelligence (EAI) has
become an important research area within human-machine interaction and technol-
ogy-mediated learning, focusing on the use of artificial intelligence to support, me-
diate, and scaffold socio-emotional learning processes. In educational contexts, EAIL
does not imply autonomous emotional awareness, but rather the design of structured
and adaptive digital environments capable of guiding emotional understanding and
interaction. From a theoretical perspective, EAI integrates contributions from cog-
nitive psychology, neuroscience, computational linguistics, and software engineering.
Foundational models such as Ekman’s theory of basic emotions, appraisal-based
approaches to emotion, and dimensional models of affect have informed the devel-
opment of emotion-related computational systems. As noted by Floridi (2022), the
integration of artificial intelligence into domains traditionally associated with human
cognition and affect entails a significant epistemological shift, redefining how emo-
tional processes are represented and mediated through technology. In the context of
autism spectrum disorder (ASD), the pedagogical relevance of Al-mediated so-
cio-emotional support becomes particularly evident. Children with autism often show
atypical processing of emotional stimuli and difficulties in recognizing and inter-
preting others’ emotions (Baron-Cohen, 1995). In response to these challenges, ed-
ucational and social robotics have increasingly been explored as tools for fostering
inclusion and socio-emotional learning. While educational robotics primarily targets
cognitive and problem-solving skills, social robotics emphasizes relational interaction
and communication through embodied agents. The convergence of these approaches
within the field of Socially Assistive Robotics has shown promising results in sup-
porting participation, joint attention, imitation, and communication in children with
ASD (Scasellati et al., 2018; Rudovic et al., 2018). These effects are commonly at-
tributed to features such as structured repetition, reduced social anxiety, personalized
interaction, and immediate feedback, which align with established theories of social
learning (Bandura, 1977) and Theory of Mind frameworks (Premack & Woodruff,
1978). In autism, difficulties in attributing mental states to others, conceptualized as
mindblindness (Baron-Cohen et al., 1985), represent a key challenge for socio-emotional
development. Within this theoretical landscape, the structured educational method-
ologies developed by Patricia Howlin constitute a foundational reference for inter-
vention in ASD. Howlin’s programme is based on the systematic application of
cognitive-behavioural principles and proposes a hierarchical progression from basic
emotion recognition to more complex socio-cognitive abilities, such as understanding
intentions and false beliefs (Howlin et al., 1999). Building on this framework, the
EMORI project can be interpreted as an Al-mediated extension of Howlin’s educa-
tional principles, aimed at supporting the development of socio-emotional compe-
tencies in children with autism. The project is implemented through EmoRobot and is
supported by Socrate, an artificial intelligence orchestration system. By combining
structured activity sequences inspired by Howlin’s programme, EMORI aims to
create predictable and pedagogically grounded environments for socio-emotional
learning, fostering emotional understanding and the generalization of acquired
competencies to everyday life contexts.
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2.The EMORI System Architecture

The EMORI project (Emotional Mediation Oriented Robotic Interaction) is
embedded within a broader human—robot interaction framework, in which the pe-
dagogical and methodological principles outlined are implemented through a specific
technological architecture designed to support educational intervention. Within this
framework, the educational intervention is realized through the synergistic integration
of a conversational agent and an open-source robotic system, enabling action both at
the software level, through artificial intelligence—supported dialogic processes, and at
the embodied level, via direct interaction with a physical robot. In this configuration,
the Socrate system operates as an artificial intelligence orchestration layer, managing
conversational logic, state-based structured interaction progression, and adaptive
feedback strategies, while EmoRobot assumes the role of an embodied social me-
diator supporting educational interaction.

Specifically, Socrate (Orchestrated RAG-Based Conversational System for
Learning, Tutoring, and Engagement) is an artificial intelligence service coordination
platform developed by the TIRESIA (Interuniversity Team for Educational Research
on Artificial Intelligence). The platform is designed to support the development of
educational-purpose conversational agents through a modular, provider-agnostic
architecture, enabling the flexible integration of heterogeneous language models and
diverse computational services. This design approach allows the agent’s behavior to
be adapted to specific educational intervention objectives, while avoiding dependence
on a single technological solution.

Figure 1: Interface of the Socrate platform for knowledge generation and em-
bedding management, used for the orchestration of conversational flows and learning
processes based on Retrieval-Augmented Generation (RAG).
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Within this configuration, the Socrate platform constitutes the infrastructural
layer through which the educational objectives of the EMORI project are translated
into an operational and controlled conversational logic. EMORI aims to develop an
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educational chatbot designed to support socio-emotional learning in children with
autism spectrum disorder. In particular, the system has been trained on the contents
of the socio-emotional intervention program developed by Patricia Howlin (Howlin
et al,, 1999), focused on emotion recognition and comprehension. The activities
outlined in the program have been integrated into the platform to support a guided
interaction consistent with the hierarchical levels of the intervention. The EMORI
system pursues the following objectives: 1) to support predictable educational inter-
actions by incorporating the hierarchical progression of the Howlin program; 2) to
enable personalized interaction through the modulation of linguistic complexity and
dialogic structure in response to user performance; 3) to ensure pedagogical supervi-
sion by maintaining a human-in-the-loop approach, in which educators retain an ac-
tive role in monitoring the agent’s behavior.

Figure 2: Example of a structured interaction flow with predefined prompts
implemented within the EMORI system
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who is Patricia Howlin?

Patricia Howlin is a well-known clinical psychologist and researcher from the United Kingdom who has dedicated her career to
g and supporting individuals with autism spectrum disorder (ASD). She has made significant contributions to the field of
autism, including the development of a five-level progressive program for understanding emotions. This program helps children
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From an architectural perspective, the system implemented within the EMORI
project operates according to a sequential workflow articulated into three main pha-
ses: data preparation, information retrieval, and reasoning. This configuration is
consistent with contemporary approaches based on retrieval-augmented generation
and cognitive agents grounded in large language models (Lewis et al., 2020). Within
this framework, large language models are not employed merely as generators of
textual output, but assume a role of cognitive and communicative regulation, coor-
dinating the construction of the interactive context, the formulation of prompts, and
the management of feedback mechanisms throughout the interaction. In line with this
architectural approach, which integrates cognitive, communicative, and embodied
dimensions of interaction, the EMORI project includes the integration of a dedicated
application for facial expression recognition, used in synergy with EmoRobot to
provide the child with immediate feedback on the imitation of presented emotional
expressions. This functionality is conceived as an operational extension of the con-
versational workflow, supporting guided emotion learning through a mechanism of
immediate and controlled reinforcement, consistent with an educational rather than
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evaluative logic. Accordingly, the application does not serve diagnostic purposes but
functions as a support tool for imitative practice, providing feedback on the degree of
correspondence between the produced expression and the proposed visual model.

3. Conversational design and state progression

The conversational logic of the EMORI system is grounded in a state-based in-
teraction model, in which dialogue is organized as a finite set of discrete states con-
nected by conditional transitions. This design choice aims to ensure a high degree of
structure, predictability, and pedagogical coherence throughout the entire educational
pathway, addressing the specific needs of children with autism, for whom overly open
or unpredictable interactions may lead to cognitive overload or anxiety. Each state is
associated with a specific pedagogical function (e.g., initial welcome, orientation,
pathway selection, instruction, guided practice, and feedback), while transitions
between states are triggered based on user input, user performance, and predefined
criteria. In this way, the system maintains a controlled interactive environment while
allowing a limited degree of adaptivity within clearly defined boundaries. Within this
framework, the interaction flow is structured as a phase-based progression. The in-
teraction begins with a welcome and orientation phase, designed to promote the
child’s familiarization with the system and to reduce the emotional impact of entering
the interaction. This phase is followed by a decision state that allows the user to
choose between two distinct yet complementary pathways: a training-oriented pa-
thway and a play-oriented pathway.

The training phase is intended to gradually introduce the child to the system’s
functioning, enabling exploration of interaction modalities, comprehension of task
requests, and familiarization with dialogic dynamics. This phase also serves an in-
formal diagnostic function, allowing observation of the user’s initial level of compe-
tence and supporting the subsequent calibration of task complexity. The play-oriented
phase, by contrast, constitutes the context in which the educational program proper is
initiated, drawing inspiration from the hierarchical structure of the Howlin model for
emotion recognition and understanding. In this phase, the child accesses the five le-
vels of the program, each corresponding to a specific level of socio-emotional com-
petence. Fach level explicitly defines educational objectives, targeted activity types,
permitted conversational strategies, and feedback modalities consistent with the ex-
pected developmental stage.

Progression across levels is not automatic but is contingent upon user perfor-
mance. Advancement to the subsequent level occurs only when the objectives of the
current level are achieved; otherwise, the system allows the user to remain within the
same state and re-engage with the proposed activities through mechanisms of guided
repetition and reinforcement. This iterative logic enables the consolidation of com-
petencies prior to progression, respecting individual learning tempos and supporting a
gradual and stable acquisition of emotion recognition skills. Within each state, the
conversational agent operates under constrained generative conditions. The language
model is employed to formulate questions, prompts, and feedback that are strictly
aligned with the pedagogical objectives of the active state, thereby preventing the
generation of out-of-context or pedagogically misaligned content. State transitions are
governed by explicit rules and may be further supervised by educators, ensuring the
maintenance of pedagogical control over the interaction. Moreover, the Howlin
program was not directly incorporated into the system but was instead subjected to a
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process of synthesis and re-elaboration. This process led to the construction of a
synthesized representation of the program’s core principles, levels, and activities,
which served as the conceptual foundation for the design of the state-based interac-
tion tree and for the reconstruction of educational activities in a form compatible with
Al-mediated conversational interaction. Finally, the chatbot’s behavior is shaped
through a retrieval-augmented generation approach, integrated with state-based
conversational control and a pedagogically guided structuring of knowledge access.

4. Conclusions

The present contribution proposed a design-oriented framework for the use of
Artificial Intelligence as a mediated educational support tool in socio-emotional in-
terventions for children with autism. Within this perspective, the EMORI project
integrates consolidated pedagogical principles with artificial intelligence solutions
oriented toward interaction control, process predictability, and human supervision.
Within this framework, the language model does not operate merely as a response
generator, but assumes the role of digital scaffolding, modulating language, task
complexity, and feedback strategies according to the active conversational state and
the user’s responses. A central element of the proposed model is the adoption of a
human-in-the-loop approach, which ensures continuous supervision by educators
and therapists, preserving pedagogical and therapeutic control over the interaction
and preventing unguided automation of educational processes. In line with this ap-
proach, the EMORI system is not intended to replace clinical or educational profes-
sionals, nor to provide diagnostic or therapeutic decisions, but rather to support
structured socio-emotional activities within educational contexts. The present work
does not include an empirical validation of the proposed model. Future research will
therefore focus on pilot studies and experimental implementations in specialized
educational and school settings, with the aim of evaluating system usability, user en-
gagement, and the educational impact of the interactions, as well as examining the role
of professional mediation in the integration of Artificial Intelligence into au-
tism-related interventions.
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