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Abstract 
Developmental dyslexia involves persistent difficulties in word-
level reading and decoding, requiring sustained linguistic practice 
that is difficult to maintain without supervision. Although Gen-
erative AI offers personalized support, standard Large Language 
Models (LLMs) often lack the pedagogical and therapeutic knowl-
edge required for linguistic intervention. We present Foxy, a proac-
tive LLM-driven Conversational Agent designed to assist Italian 
children aged 8–11 with dyslexia during morphological training. 
Through a modular prompt-orchestration framework and an event-
driven architecture, Foxy acts as a specialized tutor that provides 
scaffolding, limits topic drift, and reduces hallucinations via a veri-
fied lexical knowledge base. The system was refined through expert-
led co-design and evaluated in a pilot study with 18 educators, and 
therapists. Results indicate positive perceptions of usability, useful-
ness, and appropriateness, with recognition of Foxy’s motivational 
benefits. These findings suggest Foxy is a promising tool for dyslexia 
intervention, pending wider empirical validation. 

CCS Concepts 
• Human-centered computing → Empirical studies in HCI; 
Interactive systems and tools; Natural language interfaces; • Com-
puting methodologies → Natural language processing. 
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1 Introduction and Background 
Developmental dyslexia is a neurodevelopmental disorder charac-
terized by persistent difficulties in word-level reading and decoding, 
in the absence of intellectual disability, sensory impairment, or in-
adequate educational exposure [20, 22]. It is widely considered 
a language-based disorder associated with deficits in phonologi-
cal processing, which affect the acquisition and automatization of 
grapheme-phoneme correspondences [8, 29, 31]. 

Standard interventions for dyslexia primarily involve direct, 
one-on-one sessions with speech therapists and specialized educa-
tors [1]. In clinical and educational settings, professionals support 
and adapt their explanations to the child’s comprehension level [1]. 
A central component of these interventions is systematic train-
ing of the child’s phonological skills, and, more recently, of their 
morphological abilities [3, 17]. Since the core deficit in dyslexia 
lies in the phonological system (the cognitive mechanism respon-
sible for processing, storing, and retrieving the sound structure 
of language) [14, 31], exercises targeting phonological awareness 
aim to strengthen the child’s ability to segment and manipulate 
speech sounds onto their written forms [4, 7]. On the other hand, 
morphological training (the explicit instruction on the meaning 
and structure of morphemes) [17] teaches children to recognise the 
internal structure of words (roots, prefixes, and suffixes) and has 
proven to be particularly effective for enhancing decoding, espe-
cially in people with dyslexia. [12, 24]. Consistent practice with 
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these exercises is therefore essential, as repeated exposure consoli-
dates the grapheme-phoneme and morpheme-level mappings that 
underlie fluent reading. 

Outside of structured clinical sessions students often rely on 
compensatory methods to complete their everyday tasks. Text-to-
Speech programs, for example, read material aloud to help children 
overcome reading difficulties [16], but they do not actively train 
decoding skills. While these tools mitigate daily reading challenges, 
they are fundamentally passive [25]: they enable task completion 
but do not reinforce the phonological and morphological compe-
tencies that structured therapies attempt to enhance. This creates 
a gap between the active training children receive in therapy and 
the passive support available during independent practice. 

This gap is a significant challenge because constant language 
practice is important to treat the underlying deficits [3]. Still, per-
forming morphological and phonological exercises without super-
vision is challenging. Because of their baseline decoding weak-
ness, these children frequently experience cognitive overload and 
discouragement, which quickly decreases their motivation [32]. 
Individuals who practice alone lack the immediate feedback and 
emotional support provided by a trained tutor [27], and often strug-
gle to fix mistakes and stay engaged in activities without real-time 
guidance [27]. As a result, there is a major bottleneck: the exercises 
that might benefit these subjects the most are also the ones they 
struggle to maintain on their own without expert supervision. 

Recent advancements in Natural Language Processing (NLP) and 
Generative AI (GenAI) have sparked interest in creating technology-
based remedies for dyslexia [13, 21]. Historically, AI methods in 
this sector focused on early screening and detection rather than 
active intervention [2, 19, 38]. For example, Machine learning meth-
ods have been used to identify children at risk of reading diffi-
culties through handwriting analysis, eye-tracking patterns, and 
speech signal processing [6, 26]. Within dyslexia intervention, AI 
has been applied in a variety of training settings such as serious 
games [34], automatic feedback for language learning [37], writing 
assistance [13] or the creation and generation of linguistic training 
exercises [33]. 

Conversational Agents (CAs) have demonstrated potential in 
education to increase student engagement and sustain interaction 
over time [10, 36]. However, their application for children with 
specific language disorders is limited [35]. Large Language Models 
(LLMs) could close this gap by providing individualized support 
similar to that of a human specialist [18]. They can generate context-
appropriate natural language responses, change explanations dy-
namically, and preserve multi-turn conversational coherence. These 
qualities are crucial for engaging children during scheduled activi-
ties. 

Still, deploying Conversational Agents for children with dyslexia 
poses considerable obstacles. Out-of-the-box LLMs frequently lack 
the necessary pedagogical and therapeutic knowledge needed for 
linguistic intervention. The use of a communication style that is too 
complicated for children, failure to sustain the child’s attention, and 
limited knowledge of certain morphological exercise mechanics 
might result in hallucinations or cognitive overload for the user [15]. 

To address these limitations, we have designed and developed 
Foxy, a proactive LLM-driven assistant built specifically for helping 
children with dyslexia with Italian morphological exercises. Instead 

of acting like a generic chatbot, Foxy is embedded in dyslexia-
specific interactive exercises and is smoothly integrated with the 
interaction context. Using a personalized modular prompt engi-
neering method, we constrain the LLM to utilize accessible, child-
appropriate, but scientifically accurate language, prevent subject 
drift, and intervene proactively with emotional and linguistic sup-
port when the child struggles. 

2 Design of the LLM-Based Morphological Tutor 
The intervention method supported by Foxy was designed by dyslexia 
researchers and specialists, and aimed to strengthen dyslexic chil-
dren’s morphological competence, that is, their ability to recognize 
and manipulate the internal structure of words. In particular, the 
training focused on helping children identify base words (the core 
lexical element that carries the main meaning, i.e., dente “tooth”) 
and derivational suffixes (word endings that attach to a base to 
create a new word with a related meaning, i.e., -ista in dentista “den-
tist”). By improving children’s awareness of how words are built 
from smaller meaningful units (called morphemes), the intervention 
aimed to support more accurate and efficient word decoding. 

Twelve high-frequency Italian derivational suffixes were selected 
based on their productivity (i.e., their ability to form many different 
words) and corpus frequency: -ista, -tore, -mento, -zione, -aio, -eria, 
-aggio, -ismo, -ità, -oso, -bile, and -ale [12]. A derived word is a word 
formed by combining a base with a suffix (i.e., chitarra “guitar” → 
chitarrista “guitarist”), whereas a simple word is a word that does not 
contain a derivational suffix (i.e., chitarra). Throughout the train-
ing, suffixes were introduced progressively following a gradient of 
semantic complexity (i.e., how abstract or conceptually complex the 
resulting word meaning is). This progression helped limit cognitive 
load and allowed children to focus on specific morphemic units 
(the meaningful components that form words). Agentive nominal 
suffixes (suffixes that create nouns referring to a person perform-
ing an action, i.e., -ista or -tore) were presented first, followed by 
suffixes forming action nouns (i.e., -zione, -mento) and place nouns 
(i.e., -eria, -aio). In later stages, the training introduced suffixes 
forming abstract nouns (i.e., -ità, -ismo) and adjectives (i.e., -oso, 
-bile, -ale). The progression across exercise sessions also consid-
ered syllabic length (4 or 5 syllables), as longer words are typically 
more demanding to decode for children with dyslexia. Allomorphic 
variation (i.e., cases in which the base word changes slightly in 
form when combined with a suffix while maintaining the same 
underlying meaning) was introduced only at advanced levels, when 
more transparent base–suffix mappings had been consolidated. For 
example, fiore → floreale, where the base form changes from fior-
to flor- before the suffix -ale. For each exercise, a level comprised 
approximately 20 stimuli. 

We developed 4 types of exercises to target complementary as-
pects of morphological processing, ranging from structural recogni-
tion to productive manipulation, relational mapping, and speeded 
decoding. In Word Sort, children were asked to classify words as 
simple or derived (i.e., chitarra vs. chitarrista) and place them in the 
corresponding basket. This exercise aimed to promote segmentation 
and sensitivity to derivational markers during decoding. Fast Read 
focused instead on speeded decoding: derived words were displayed 
for a controlled time interval (200-2200 ms) and had to be rewritten 
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after they disappeared. Exposure time was set by the therapist and 
adjusted according to the child’s performance. It increased by 200 
ms when overall accuracy fell below 80% and decreased otherwise, 
thereby promoting automaticity in the decoding without compro-
mising its correctness. In Word Building, children had to combine 
bases and suffixes presented as cards to form existing derived words 
(i.e., dente + ista = dentista). This exercise encouraged children to 
reflect on the internal word structure and on the compatibility con-
straints between morphemic units (i.e., dente + tore = dentatore is 
an illegal word formation). Word Puzzle extended this analysis to 
morphological families. Children matched base and derived words 
sharing the same root, the core morpheme of a word that carries its 
primary meaning and cannot be further reduced, in order to clear 
the set of cards. This exercise encouraged family-level organization 
of the lexicon. In Word Building and Word Puzzle, a greater number 
of previously introduced suffixes could co-occur. This design choice 
intentionally increased task complexity, encouraged morphological 
reasoning when children attempted non-existing derivations, and 
provided cumulative reinforcement for the suffixes encountered 
in earlier sessions. The exercises were conceived as complemen-
tary components of a structured training path and were introduced 
progressively according to the child’s linguistic level. While some 
activities were introduced later, they were designed to partially 
overlap with earlier ones (i.e., Fast Read and Word Sort) to reinforce 
the morphological processes at play. 

2.1 Requirements 
The design of the assistants was based on a set of core requirements 
defined during a workshop in collaboration with expert linguists 
specialising in developmental dyslexia, making sure that the LLM 
behaves as a specialized tutor rather than a generic chatbot. 

The specific requirements for these assistants are as follows: 

• Linguistic Knowledge: The assistant must have an advanced 
understanding of Italian morphology. It must accurately iden-
tify roots and affixes to provide scientifically sound explana-
tions to the child. 

• Context Awareness: The system must know the specific exer-
cise being performed and the child’s current state of progress 
to provide contextually relevant feedback and tracking. 

• Child-Friendly Language: The assistant must communicate 
using simple, short sentences suitable for children. It must be 
able to translate complex linguistic concepts into accessible 
explanations. 

• Proactivity: The assistant must be able to sense when a child 
is struggling and intervene autonomously with scaffolding 
or re-explanations to move the exercise forward. 

• Affective Support: The interaction must account for the 
child’s emotional state, providing encouragement during 
moments of frustration and celebrating successes to main-
tain high motivation. 

• Companionship: The assistant must establish a sense of so-
cial presence, providing the child with a virtual avatar to 
interact with. 

• Attention Management: The assistant must prevent topic 
drift. If the child attempts to discuss unrelated themes, the 

AI must gently but firmly redirect their attention back to the 
learning activity. 

2.2 Prototype and Multimodal Interface 
The prototype was implemented as a multimodal web interface 
designed to facilitate the interaction between the child and the 
assistant. To ensure the focus remains on morphological training 
rather than the burden of reading, the interface is split into two 
functional zones: an Exercise Zone on the left and a Conversational 
Zone on the right, where the actual representation of our compan-
ion Foxy is presented on top of the chat. Foxy is represented as an 
animated avatar capable of talking with the child and mimicking Ek-
man’s six basic emotions [11] plus the idle, to increase engagement 
and empathy. 

Figure 1: The multimodal interface. In the left area, the inter-
active linguistic exercise. On the right, the area for text-based 
or speech-based conversational interaction between the child 
and the virtual tutor Foxy 

To accommodate the specific needs of children with dyslexia, 
the interface utilizes the Leggimi font [30], a typeface specifically 
designed for the Italian language to reduce character confusion and 
"letter crowding" effects. Interaction is inherently multimodal; the 
child can send messages via typing or talking to the microphone. 
The assistant’s responses are delivered through a dual-output chan-
nel: they are displayed as text on the screen and simultaneously 
read aloud. This redundant output (audio-visual) allows the child to 
follow the text without being solely dependent on reading, thereby 
reducing cognitive load and listening effort. 

2.3 Iterative Co-Design via Expert-Led 
Walkthroughs 

The development of the assistants followed a participatory co-
design involving four iterative cycles of testing and refinement. 
Central to this process was the use of Expert-Led Heuristic Walk-
throughs [28]. 

Our approach utilized domain experts, specifically linguists, to 
systematically interact with the interface to identify obstacles in the 
UX-pedagogical flow. This method allowed for the identification of 
conceptual errors and "metalinguistic hallucinations" that a child 
might not be able to articulate, ensuring the system’s behaviour 
aligned strictly with established therapeutic goals for dyslexia. 
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2.3.1 Procedure. Two expert linguists specialized in developmental 
dyslexia conducted the walkthroughs asynchronously over four 
development sprints. The procedure followed a three-step protocol: 

(1) Persona Simulation: The experts engaged with the four 
exercise typologies (Word Sort, Word Building, Fast Read, and 
Word Puzzle) by simulating a variety of learners profiles, 
including "reluctant learners" (minimal or misleading input), 
"hyper-active learners" (excessive input), and "struggling 
learners" (repeated errors). 

(2) Documentation of Critical Points: Experts compiled di-
agnostic reports for each iteration. These reports utilized 
annotated screenshots and conversation logs to pinpoint 
critical points, where the LLM’s natural language generation 
conflicted with Italian morphological rules or the necessary 
emotional support. 

(3) Prompt Refinement: Following each walkthrough, the 
qualitative feedback was synthesized to update the system 
instructions, specifically targeting the Foxy persona’s tone, 
error-handling logic, and the precision of its metalinguistic 
explanations. 

2.3.2 Mapping of Issues and Mitigations. Rather than isolated er-
rors, the development process revealed recurring themes that evolved 
over the four iterations. Table 1 synthesizes these findings. 

2.3.3 Discussion of the Process. The co-design process highlighted 
the necessity to balance the LLM’s natural conversational capability 
and the type of dialogue required for speech therapy. Notably, some 
issues like "Metalinguistic Hallucination" re-emerged in later itera-
tions as the complexity of the pedagogical instructions increased, 
requiring a more robust Lexical Knowledge Base within the prompt 
to constrain the Natural Language Generation (NLG). 

In the early iterations (1 and 2), the focus was primarily on 
conversational management, preventing the model from being a 
general-purpose chatbot and ensuring it maintained its persona as 
an educational assistant. As the assistants became more stable, the 
focus in iterations 3 and 4 shifted toward morphological accuracy. 
A key breakthrough occurred in Iteration 4, where the concept of 
the "morphological family" was finalized. For example, by using the 
"heart" metaphor to describe the root of a word, the assistants were 
able to provide a visual and conceptual anchor for children with 
dyslexia, helping them see the relationship between base words 
and their derivatives (i.e., lavoro and lavoratore) more clearly. 

By the final iteration, the assistants moved beyond simple correct-
ness into a supportive guide that could offer descriptive feedback, 
encouraging the child to reflect on the structure of the words rather 
than focusing solely on the "right" or "wrong" answer. 

3 Implementation and Prompt Engineering 

3.1 Implementation 
The prototype was implemented as a multimodal web interface 
inspired by the ChatCare [23] architecture. 

The Speech-to-Text used to transcribe the user’s voice was im-
plemented using the Web Speech API. Text-to-Speech, instead, was 
delivered through ElevenLabs API for its performance in replicating 
human-like prosody and naturalness [5]. We utilized this state-of-
the-art neural synthesis to provide a natural, high-fidelity Italian 

voice, which is essential as many standard TTS models lack the 
nuanced prosody required for the Italian language. Furthermore, 
the system integrates the Emoty emotion recognition model [9] to 
understand the emotion of the child and give more context to the 
LLM to make better and empathetic responses. 

The core of the application’s pro-activeness lies in its Event-
Based architecture. Rather than only waiting for the child to 
ask for help, the system monitors the state of the exercise in real-
time. Every action, such as selecting a morpheme or submitting an 
answer, is registered as an event that can trigger a state change in 
the conversational agent. For example: 

• Error-Driven Events: If the system detects a pattern of 
repeated errors (i.e., five consecutive incorrect attempts), it 
triggers a "Proactive Nudge." This event injects a dynamic 
prompt, forcing the LLM to intervene with a scaffolding 
explanation. 

• Progress-Driven Events: Upon reaching certain milestones 
(i.e., 50% completion), the application triggers a motivational 
event, prompting Foxy to provide affective support and cele-
brate small wins. 

At the implementation level, OpenAI API Assistants are inher-
ently reactive: they generate a response only after receiving a new 
message and cannot autonomously decide when to intervene. To 
satisfy the pro-activeness requirement, we therefore introduced a 
pragmatic workaround. When an event requires Foxy to intervene, 
the system adds a synthetic, labelled user message to the conversa-
tion thread (i.e., THIS IS A PROACTIVE_ASSISTANT_QUESTION...). 
This message does not correspond to an actual child request; in-
stead, it acts as an internal trigger that provides the LLM with 
the current exercise state and prompts it to generate a proactive 
response. This solution should thus be interpreted as an imple-
mentation workaround, not as a deliberate architectural design 
choice. 

3.2 Modular Prompt Structure 
To ensure high-fidelity interaction and prevent cross-task inter-
ference, we implemented four distinct instances of the OpenAI 
Assistants API (specifically the gpt-4.1 model). This architectural 
choice allows each instance to maintain a dedicated, pre-configured 
system prompt optimized for the specific mechanics of its exer-
cise typology: Word Sort, Word Building, Fast Read, and Word Puz-
zle. By isolating these instructions into independent assistants, we 
eliminate the need to dynamically re-inject or modify core sys-
tem instructions during a session, to ensure the model adheres 
strictly to the behavioural boundaries required for each specific 
morphological challenge. 

The prompt sent to the OpenAI API is synthesized in real-time, 
combining static instructions (predefined pedagogical logic and 
persona) with dynamic injections (real-time application state). 
This synthesis ensures that while the core educational rules remain 
consistent, the assistants’ responses are precisely grounded in the 
specific moment of the child’s learning path. 

To provide transparency regarding the final structure, the prompt 
template used for each API run follows this general pattern: 
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Table 1: Iterative Refinement of the AI assistants 

Issue Category Cycles Problem Example Mitigation Strategy 

Topic Drift 1, 2 The assistants would engage in long off-topic 
discussions (i.e., about movies like Lilo & Stitch) 
if prompted by the child, even though they always 
tried to switch the focus back to the exercise. 

Implemented "scaffolding stratagems" to ac-
knowledge the child’s comment but immediately 
redirect back to the task. 

Terminology 1, 2 Use of overly simplistic language like "extra 
piece" or "added end" instead of formal linguistic 
terms. 

Injected metalinguistic terms (radice, suffisso) 
paired with metaphors like the "heart of the 
word." 

Metalinguistic 
Hallucination 

1, 2, 4 The LLM occasionally invented non-existing 
words (i.e., insegnatore instead of insegnante). 

Developed a verified Lexical Knowledge Base 
within the system instructions to restrict word 
generation. 

Scaffolding 
Logic 

3, 4 The LLM oscillated between being too helpful 
(giving answers) and too strict (refusing to give 
any examples). 

Calibrated "hinting levels" to provide examples 
of related words before ever revealing the target 
word. 

Error Feedback 2, 3 Simply stating an answer was "wrong" without 
explaining the morphological reason why. 

Prompted the LLM to explain incorrectness in-
depth (i.e., "your answer is wrong because these 
parts don’t form a real word together"). 

The child you’re talking to is called 
<userFirstname> and they’re <userGender>. 
<baseInstructions> [...] 
Based on the child’s input, use this tone: 
<emotionPrompt> [...] 
Here below are the details about the exercise 
that the child is doing: <exeStr>. [...] 
The parts that the child already answered: 
<exerciseActions>; The current progress of 
the exercise: <exerciseProgress>; 
<currentWordSection> [...] 
<EventInstructions> [...] 
<ExerciseExamples> [...] 

The following sections detail how the highlighted parameters 
are structured and how they enable both context-awareness and 
pro-activeness. 

3.2.1 <userFirstname> <userGender> . The prompt starts by 
defining the child’s name and gender. While the child’s name is 
important in building a connection with the user, the gender pa-
rameter is required because most Italian words change based on 
the person’s gender. Unlike English, where a phrase like "you are 
good" remains the same for everyone, Italian adjectives and past 
participles must change their final letters (i.e., bravo for a boy vs. 
brava for a girl) to be correct. By providing this information up-
front, the system ensures that Foxy avoids basic grammatical errors 
and maintains the linguistic precision necessary for an educational 
tutor. 

3.2.2 <baseInstructions>. This block serves as the static foun-
dational logic of the system, acting as the assistants’ behavioural 
guide. It defines the persona, communication style, specific exer-
cise knowledge, morphological knowledge, interaction rules, and 
conversational guardrails of the assistant. 

Assistant Persona. The assistants are personified as Foxy, a peer-
like, friendly tutor. The prompt explicitly defines the goal of the 
interaction: "Your name is Foxy. You are an assistant 
whose objective is to help children aged 8 to 11 [...] 
to recognize the morphemes that make up words, in order 
to improve decoding in reading." By framing the identity 
around a specific developmental target, the system ensures that the 
LLM maintains its role as a specialized tutor rather than a generic 
conversationalist. 

Communication Style. To accommodate the reduced cognitive 
processing speed and phonological difficulties associated with dyslexia, 
the system enforces strict communication rules: "Use short and 
simple sentences, but make sure that all linguistic 
explanations are scientifically accurate and impeccable". 
This part ensures that the child is not overwhelmed by "walls of 
text" while still receiving high-quality instruction. Furthermore, it 
grounds the AI in the physical reality of the application by instruct-
ing it to "encourage the child to complete the exercise 
on the left side" of the multimodal interface. 

Specific Exercise Knowledge. This part of the prompt specifies 
to the assistant how the exercise works, explaining what task the 
child must complete and how the child interacts with that section 
of the screen. For example: IMPORTANT: The user is playing 
the Fast Read game. This game is called Fast Read. This 
game helps improve attention and memory skills and works 
like this: A derived word will appear for a short time 
and then disappear, the child must remember and type 
the word from memory in the box, then a new word will 
appear, and the exercise continues 

Morphological Knowledge. A significant portion of the 
<baseInstruction> block is dedicated to the Lexical Knowledge 
Base that gives the LLM more context and information about mor-
phological rules and avoids metalinguistic hallucinations (e.g. using 
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a non-existing word as an example). The system provides fixed def-
initions for every productive Italian suffix (i.e., "-zione: nominal 
derivational suffix..."). Furthermore, to handle the complex-
ity of allomorphs without confusing the child, the prompt instructs 
the model to simplify technical jargon: "When explaining to 
children, it is better not to use the term ’allomorph’ 
and instead say that it is just a slightly different 
way to write the suffix." 

Interaction Rules. The interaction logic is governed by strict neg-
ative constraints (no-spoiler rules): "NEVER tell the child if 
their answer is correct or wrong if the question is 
still unanswered". This forces the assistants to guide the child 
step-by-step rather than simply providing the solution. 

Conversational Guardrails. Finally, to keep the session produc-
tive, a redirect mechanism is included: "If child user asks 
unrelated questions [...] or wants to stop, kindly 
invite them to stay focused on the exercise". This pre-
vents topic drift and keeps the child engaged with the linguistic 
training path. 

3.2.3 <emotionPrompt>. Once the system recognises the emotion 
of the user, it instructs the LLM on the specific tone to adopt based 
on the child’s input. Below is presented the instruction after "sad-
ness" is detected. 

"Be empathetic and supportive. Acknowledge 
the user’s feelings and offer comforting 
responses while maintaining an uplifting approach." 

Additionally, the LLM is tasked with classifying the interaction into 
one of seven emotions (joy, sadness, anger, fear, disgust, surprise, 
neutral) for internal tracking of the conversation. 

3.2.4 <exeStr> <exerciseActions> <exerciseProgress> 
<currentWordSection>. To provide context-aware assistance, the 
system injects the full exercise structure (<exeStr>), the history 
of user answers (<exerciseActions>), and the progress percent-
age (<exerciseProgress>). Furthermore, in some exercises, like 
Fast Read or Word Sort, the <currentWordSection> informs the 
assistants of exactly what item is currently visible on the screen, 
preventing the LLM from referencing future or previous parts of 
the exercise. 

3.2.5 <EventInstructions>. When a series of events meets spe-
cific conditions, a dynamic prompt is injected via the 
<EventInstructions> block. A primary trigger for this proactive 
intervention is when a child makes five errors in a row. This thresh-
old was specifically determined in consultation with domain experts 
based on the average length and item count of the exercises. The 
goal of this calibration is to balance autonomy and support: in-
tervening too early could be perceived as frustrating or intrusive, 
while waiting too long might lead to total cognitive collapse. Upon 
activation, the parameter inserts the following instruction to trigger 
a conversational repair cycle: 

"THIS IS A SPECIAL MESSAGE: The user answered 
wrong 5 times in a row, explain them what 
they did wrong by looking at the previous 
answers given." 

This forces the assistant to draw the attention of the user, pause 
the exercise flow, and provide a personalized re-explanation based 
on the specific linguistic mistakes identified in the interaction his-
tory. 

3.2.6 <ExerciseExamples>. To minimize LLM hallucinations, the 
system provides a specific set of verified examples, inside the 
<example> placeholder, via the following instruction: 

"IMPORTANT: Here are the examples for you to 
use if the child asks for an example or if 
you want to explain the exercise by giving 
an example: <example>. Do not create your 
own example and don’t take it directly from 
the exercise. USE ONLY THESE ONES. USE THEM 
ONLY ONE AT A TIME. If there are no examples 
available, tell the child you cannot give 
them examples for this level and re-explain 
the exercise." 

By providing these specific references and a fallback logic for null-
data states, the system ensures the assistants only validate or ex-
plain answers based on verified exercise examples, drastically re-
ducing linguistic hallucinations. 

4 Expert Evaluation 

4.1 Goal and Research Variables 
We conducted two exploratory pilot studies involving domain ex-
perts, namely educators and therapists, to gain insight from in-
dividuals who work daily with children. We evaluated the Foxy 
CA’s perceived usability and usefulness, along with questions to 
understand how caregivers trusted the system in educational or 
therapeutic settings. The aim of these studies was to obtain a for-
mative professional evaluation of the tailored assistants and collect 
refinement suggestions before conducting studies with children. Im-
portantly, these studies were not intended to validate the system’s 
clinical or educational efficacy, but rather to assess its preliminary 
acceptability and design soundness. The objectives of these studies 
are summarized in the following research question: 
"To what degree is Foxy perceived as an engaging, usable, and 
useful “virtual tutor” for children during the execution of the 
dyslexia exercises?" 

To answer the research question, a set of research variables and 
sub-variables (Table 2) has been identified and utilised to define the 
questionnaire later given to caregivers. 
All the questionnaire items follow a 7-point Likert scale, where 1 
indicates complete disagreement with the statement, 4 is the neutral 
point, and 7 indicates full agreement. 
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Table 2: Research variables and sub-variables with associated questionnaire questions 

Research Variable Research Sub-Variables Survey Items 

EN: Engagement 
of Foxy 

EN1: Attention EN1.1: Foxy captures the child’s attention 
EN1.2: Foxy reduces the child’s concentration on the exercise 
EN1.3: Foxy is NOT a distracting element for the child 

EN2: Interaction 
Quality 

EN2.1: The interaction with Foxy is engaging for the child 
EN2.2: Foxy offers pleasant feedbacks for the children 
EN2.3: Interacting with Foxy is fun 

US: Usability 
of Foxy 

- US1: Foxy is easy for children to use 
US2: Foxy sentences are understandable to the child 

UT: Utility 
of Foxy 

UT1: Utility 
as Motivator 

UT1.1: Foxy increases the child’s motivation to complete an exercise 
UT1.2: Foxy helps make the execution of the exercise less boring 
UT1.3: Foxy strengthens the child’s motivation to do multiple exercises 

UT2: Utility 
as Facilitator 

UT2.1: Foxy facilitates the execution of the exercises 
UT2.2*: Foxy facilitates the understanding of the exercises 

UT3: Utility in 
Language Development 

UT3.1: Foxy provides appropriate feedback in case of repeated errors 
UT3.2: Foxy could promote the child’s language development 

LC: Linguistic 
Correctness 

- LC1: Foxy generates an acceptable number of linguistic errors (i.e misspellings) 
LC2: Foxy generates an acceptable number of conversational errors (i.e hallucinating or not 
properly answering ) 

FA: Foxy 
Appropriateness 

- FA1: Foxy’s language style is appropriate 
FA2: Foxy’s conversational flow is appropriate 
FA3: Foxy’s feedback is appropriate and correct 
FA4: The emotions expressed by Foxy are appropriate to the conversational context 

RK: Risk - RK1: Foxy should be used ONLY under adult supervision 
RK2: Foxy can be used without adult guidance 
RK3: Foxy could weaken the interaction with the caregiver 

Table 3: Participant Demographics: Summary of Educators 
and Therapists 

Characteristic Educators (𝑛 = 9) Therapists (𝑛 = 9) 

Gender 
Male 0 (0%) 3 (33.33%) 
Female 9 (100%) 6 (66.67%) 
Age Range 
25-34 7 (77.78%) 3 (33.33%) 
35-44 1 (11.11%) 3 (33.33%) 
45-54 1 (11.11%) 3 (33.33%) 

4.2 Participants 
Participants were recruited on a voluntary basis. Therapists and 
educators were involved via schools and centres collaborating with 
us on various projects. To participate in the study, caregivers were 
required to have a degree and professional experience in educational 
or psychological fields strictly related to children. A total of nine 
educators and nine therapists were recruited for the study (Table 3). 

4.3 Procedure 
To each participant, four exercise sessions were assigned; the first 
session was Word Sort, followed by Word Building, Fast Read, 

and Word Puzzle. Each session consisted of four exercises of the 
same typology but with varying levels of difficulty (from easy 
to hard) for a total of 16 different exercises. The set of exercises 
was identical for all experts. Participants were asked to interact 
with Foxy to solve the exercises, trying to behave like their stu-
dents/patients with dyslexia. Before starting the activities, care-
givers received a brief presentation introducing LLMs, the appli-
cation, and its intended purpose. After that, participants used the 
application independently, without any additional demonstration 
or guidance. After completing the activities, caregivers were asked 
to complete the customized questionnaire (Table 2). 

5 Results 
The results were analysed based on Mean (M) and Standard Devia-
tion (SD) scores of the questionnaires’ responses. 

For items with a high variance (greater than or equal to 1.45), we 
have further inspected the values by considering the mean scores of 
therapists and educators and the corresponding SDs to understand if 
there were very different evaluations due to the diverse professional 
fields. 

While we acknowledge that the small sample size reduce sta-
tistical strength and make the analysis explorative, we conducted 
Welch’s t-test, to observe potential patterns and average differences 
between the two groups, while accounting for the small sample 
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size and potential inequality of variances. Statistical significance 
was set at p < 0.05. 

5.1 Engagement of Foxy 
The results showed that the experts had a neutral opinion regarding 
Foxy’s impact on children’s concentration, in not being a distracting 
element, and in its interactions being fun (EN1.2: M = 3.94, SD = 
2.07; EN1.3: M = 4.27, SD = 2.02; EN2.3: M = 4.28, SD = 1.41). 

For items EN1.2 and EN1.3, the variance scores were notably 
high, surpassing the 2.0 value. We further investigated the two 
items by analysing the mean scores and SDs by keeping the experts 
divided into educators and therapists. While teachers’ mean scores 
(EN1.2: M = 4.44, SD = 2.07; EN1.3: M = 4.78, SD = 2.11) were higher 
than the therapists’ ones (EN1.2: M = 3.44, SD = 2.07; EN1.3: M = 
3.78, SD = 1.92), the variances kept being high in both groups. 

In general, the experts slightly agreed that Foxy could capture 
children’s attention (EN1.1: M = 5.33, SD = 1.24). 

Divergent views were observed between educators and experts 
regarding Foxy’s capturing children’s attention (EN2.1: M = 4.94, 
SD = 1.59) and the pleasantness of its feedback (EN2.2: M = 4.67, 
SD = 1.5). 

For EN2.1, experts’ opinions were significantly different (t(15.1) 
= 2.56 ,p = 0.022); teachers considered the agent capable of engaging 
children (M = 5.78, SD = 1.20), while therapists had a neutral evalu-
ation of it (M = 4.11, SD = 1.54), but with a high variability among 
their peers. Concerning the feedbacks, opinions were significantly 
(t(13.8) = 3.79, p = 0.002) more positive inside the teacher group 
(EN2.2: M = 5.67, SD = 0.87) than in the therapists case (EN2.2: M = 
3.67, SD = 1.32). 

5.2 Usability of Foxy 
The results showed that the experts had on average a positive opin-
ion regarding Foxy easiness of use (US1: M = 4.72, SD = 1.67) and 
understandability (US2: M = 4.83, SD = 1.29), but that at the same 
time in both cases significant differences were found (US1: t(13.8) 
= 3.79, p = 0.002; US2: t(14.3) = 2.80, p = 0.014). The educators 
(US1: M = 5.00, SD = 1.58) were more positive about Foxy being 
easy to use than the therapists (US1: M = 4.44, SD = 1.81), despite 
both groups presenting high variability. Educators were also signif-
icantly more favourable (M = 5.56, SD = 0.88) in evaluating Foxy 
as understandable to children than the therapists (M = 4.11, SD = 
1.27). 

5.3 Utility of Foxy 
The results showed that the experts had a neutral opinion regarding 
Foxy’s involvement in facilitating exercise execution (UT2.1: M = 
4.39, SD = 1.29). 

In general, caregivers slightly agreed that Foxy could facilitate 
the understanding of exercises (UT2.2: M = 4.95, SD = 1.39). 

A statistically significant difference between therapists and edu-
cators emerged for UT2.2 (t(13.2) = 3.13, p = 0.008), with educators 
reporting significantly higher agreement than therapists regarding 
Foxy’s potential in facilitating understanding of tasks. 

Divergent views were observed between educators and experts 
regarding Foxy’s effectiveness in reducing boredom (UT1.2: M = 
5.11, SD = 1.45). 

A closer examination of UT1.2 revealed that teachers’ feedback 
(M = 5.67, SD = 1.22) was more positive compared to therapists’ (M 
= 4.56, SD = 1.51), with the therapists’ responses exhibiting greater 
dispersion within their group. 

Experts’ opinions diverged regarding Foxy’s potential to sup-
port language development (UT3.2: M = 4.39, SD = 1.50), increase 
children’s willingness to complete exercises (UT1.1: M = 5.11, SD = 
1.45) or execute others (UT1.3: M = 5.28, SD = 1.49), and provide 
appropriate feedback in cases of repeated errors (UT3.1: M = 4.11, 
SD = 2.11). 

The potential usefulness of the system in promoting language 
development, on average, achieved a neutral result; by analysing 
the two groups, teachers showed a positive opinion on it (UT3.2: M 
= 5.44, SD = 1.01), whereas therapists, on average, gave a slightly 
negative evaluation on the matter (UT3.2: M = 3.33, SD = 1.12). The 
difference in UT3.2 ratings between the two groups was statistically 
significant (t(15.8) = 4.20, p<0.001). 

On average, teachers expressed strong agreement that the con-
versational agent could increase children’s willingness to complete 
an exercise (UT1.1: M = 5.89, SD = 1.05) and engage in others (UT1.3: 
M = 6.11, SD = 0.78). In contrast, therapists adopted a more neutral 
stance (UT1.1: M = 4.33, SD = 1.41; UT1.3: M = 4.44, SD = 1.59), with 
considerable variability in their evaluations regarding the system’s 
influence on users’ willingness to engage in exercises. Differences 
between the two groups of experts on UT1.1 (t(14.8) = 2.65, p = 
0.019) and UT1.3 (t(11.7) = 2.82, p = 0.016) where found to be sig-
nificant. A statistically significant difference was also found for 
UT3.1 (t(13.4) = 3.42, p = 0.004). Teachers positively evaluated the 
appropriateness of the feedback in cases of repeated errors (M = 
5.44, SD = 1.24), whereas therapists reported a negative evaluation 
(M = 2.78, SD = 1.98), with greater variability observed within the 
therapists’ group. 

5.4 Linguistic Correctness 
Experts, on average, agreed on positively evaluating Foxy on the 
amount of linguistic and behavioural errors in its answers (LC1: 
M = 5.17, SD = 1.42; LC2: M = 5.11, SD = 1.32). Between the two 
groups, no significant differences were found. 

5.5 Foxy Appropriateness 
Caregivers, on average, agreed on the evaluation of Foxy’s appro-
priateness. Experts perceived, on average, the language style as 
appropriate for the target profile (FA1: M = 4.72, SD = 1.23) and 
expressed emotions as consistent with the context (FA4: M = 4.72, 
SD = 1.41). Opinions about the flow of the conversation being ap-
propriate for the users were generally neutral (FA2: M = 4.27, SD 
= 1.22), while the appropriateness and correctness of the feedback 
were slightly positive (FA3: M = 4.78, SD = 1.31). 

5.6 Risk 
Regarding RK scores, on average, RK1 (M = 3.28, SD = 1.36) and RK3 
(M = 3.33, SD = 1.78) didn’t reach the neutral value. For RK1, experts 
generally disagreed that adult supervision should be mandatory for 
children using Foxy. In contrast, RK3 results showed a disalignment 
concerning the possibility that the agent could weaken interactions 
between children and caregivers. Concerning the weakening of 
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Table 4: Mean and Standard Deviation scores of the questionnaire items. High SD are reported in bold, whereas items that were 
proven to be significant are indicated with *. 

Item Mean SD Item Mean SD Item Mean SD 

EN1.1 5.33 1.24 UT1.1* 5.11 1.45 LC2 5.11 1.32 
EN1.2 3.94 2.07 UT1.2 5.11 1.45 FA1 4.72 1.23 
EN1.3 4.27 2.02 UT1.3* 5.28 1.49 FA2 4.27 1.22 
EN2.1* 4.94 1.59 UT2.1 4.39 1.29 FA3 4.78 1.31 
EN2.2* 4.67 1.50 UT2.2 4.95 1.39 FA4 4.72 1.41 
EN2.3 4.28 1.41 UT3.1* 4.11 2.11 RK1 3.28 1.36 
US1* 4.72 1.67 UT3.2* 4.39 1.50 RK2 4.39 1.46 
US2* 4.83 1.29 LC1 5.17 1.42 RK3 3.33 1.78 

the interactions, teachers had a neutral opinion about it (RK3: M 
= 3.89, SD = 1,76), while therapists on average, didn’t believe that 
the system could lessen the quality of the interactions (RK3: M = 
2.78, SD = 1,72); both groups have a high variability on this matter 
among their own peers. 

Experts’ opinions varied concerning whether Foxy could be used 
without the guidance of an adult (RK2: M = 4.39, SD = 1.46), with 
educators (RK2: M = 4.89, SD = 1.36) being generally more open to 
it than therapists (RK2: M = 3.89, SD = 1.45), though no significant 
difference was found. 

6 Discussion 

6.1 Engagement of Foxy 
In general, the experts slightly agreed that Foxy could capture chil-
dren’s attention, although their average rating regarding the extent 
to which Foxy provides fun interactions was neutral. Similarly, 
their assessment of Foxy’s impact on attention was neutral, indi-
cating uncertainty about whether Foxy might act as a distraction 
or negatively affect children’s concentration. Concerning attention, 
there was high variability in responses, not only between therapists 
and educators but also within each group, reflecting substantial 
differences of opinion even among professionals from the same 
field. The main differences between educators and therapists con-
cerned Foxy’s capability of engaging children and the likeability of 
its feedback. In both cases, therapists’ responses tended to be closer 
to neutral, slightly lower in the case of feedback, while educators 
were slightly positive. This divergence may reflect the different 
professional orientations of the two groups. Educators appeared to 
interpret Foxy from an engagement perspective more than thera-
pists, who, in contrast, appeared to adopt a more clinically oriented 
perspective, giving greater weight to the potential clinical efficacy 
of Foxy and to its suitability as part of an intervention pathway 
than to its ability to attract the intended users. 

6.2 Usability of Foxy 
Overall, caregivers expressed a positive stance regarding Foxy’s 
ease of use and understandability. On average, educators rated 
Foxy’s usability significantly more positively than therapists did, 
particularly with respect to understandability. Therapists’ evalua-
tions, in contrast, were generally neutral. 

Despite these overall trends, there was substantial variability in 
ratings within both groups. This dispersion indicates that not all 
caregivers perceived Foxy as easy for children to use, with some 
members in the groups reporting it to be difficult. 

Educators’ more positive assessment may also be explained by 
the similarity between Foxy’s feedback style and the type of feed-
back teachers commonly provide during classroom exercises. In 
classroom contexts, feedback is often directed at supporting task 
completion, maintaining engagement, and guiding children through 
short explanations, hints, and encouragement. From this perspec-
tive, Foxy’s interaction style may have been perceived as familiar 
and compatible with everyday educational practices. Moreover, the 
activities supported by Foxy were close to the types of morphology-
oriented exercises that educators may already use in classroom 
training; therefore, teachers may have focused primarily on whether 
Foxy could provide useful procedural and explanatory support for 
carrying out the task. Therapists, instead, may have evaluated the 
system against a more individualized clinical standard. In therapeu-
tic settings, the relationship between the clinician and the child is 
typically one-to-one, and feedback is expected to be highly tailored 
to the child’s specific cognitive, linguistic, emotional, and relational 
profile. This may explain why therapists were more cautious in 
judging the appropriateness and usefulness of Foxy’s feedback, par-
ticularly when considering its potential role within an intervention 
pathway. 

6.3 Utility of Foxy 
Foxy utility as a motivator was generally evaluated positively; its 
effectiveness in reducing boredom and strengthening children’s 
motivation was, on average, deemed positive. However, educators 
and therapists differed significantly in their evaluations of Foxy’s 
capacity to strengthen children’s motivation to complete one or 
more exercises. Educators were very positive in believing the system 
was able to motivate children, with a low dispersion among peers, 
whereas therapists were neutral but with a higher dispersion in 
their evaluation. 

Results showed that the experts had a neutral opinion regarding 
Foxy’s role as Facilitator. Its involvement in facilitating exercise exe-
cution was evaluated in a neutral way, without showing differences 
between groups or high dispersion within them. Caregivers, on 
average, slightly agreed that Foxy could facilitate the understand-
ing of exercises and exhibited a statistically significant difference 
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between therapists and educators. Educators reported significantly 
higher agreement than therapists regarding Foxy’s potential in 
facilitating children’s understanding of tasks. 

Experts’ opinions differed significantly regarding Foxy’s utility 
for language development. Teachers found Foxy’s feedback in cases 
of repeated errors to be appropriate and positively evaluated Foxy’s 
potential usefulness in enhancing language skills. Therapists’ opin-
ions of Foxy’s utility, by contrast, were slightly negative. In some 
cases, their evaluation of the appropriateness of the feedback was 
also negative, although responses showed high variability. The anal-
ysis of conversations from the two groups highlights differences in 
the topics addressed and in communication style, and sheds light on 
the different results emerging from the questionnaires. Educators 
tended to ask questions focused on linguistic constructs (i.e, “Why 
is giornalista [journalist] not a simple word?”) to explore whether 
Foxy could support children’s reflection on specific morpholog-
ical structures. Morphological exercises are typically embedded 
in school-based literacy practices, and the educators in our study 
focused on Foxy’s ability to support these practices. In contrast, 
therapists’ interactions with Foxy focused more on evaluating the 
agent’s relational capability instead of its morphological or educa-
tional competence. They often attempted to push the conversation 
beyond the scope of linguistic training and used prompts to “pro-
voke” the conversational agent (e.g., “I don’t like you!”) or to move 
the dialogue onto a more emotionally or psychologically oriented 
basis (e.g., “Can you explain why you feel uncomfortable?”). Thera-
pists’ interest in Foxy’s relational behaviour may reflect two factors: 
first, a different style of interaction with children during language 
training in clinical contexts compared with educational contexts; 
and second, therapists’ lower familiarity with morphological train-
ing compared to educators. Indeed, this type of training, which is 
very frequent in school environments, is often not addressed in 
routine clinical practice, which tends to focus more extensively on 
phonological aspects. 

6.4 Linguistic Correctness 
Foxy’s appropriateness was generally evaluated positively, with 
no significant differences between educators and therapists and 
no substantial variability within groups. This consistency suggests 
that professionals shared a broadly aligned opinion about Foxy’s 
generating an acceptable number of linguistic and conversational 
errors. 

6.5 Foxy Appropriateness 
Caregivers’ evaluations of Foxy’s appropriateness were generally 
aligned, indicating a shared perception across professional groups. 
Overall, experts agreed that Foxy’s communication style was suit-
able for the intended target population. In particular, the language 
used was rated as appropriate for the user profile, and the emotions 
expressed by Foxy were considered coherent with the interaction 
context. In contrast, evaluations of the conversational flow were 
more reserved. The appropriateness of the dialogue progression 
for users received a neutral mean rating, indicating some uncer-
tainty regarding the naturalness or pacing of interactions. Finally, 
the appropriateness and correctness of Foxy’s feedback were rated 

slightly positively. Taken together, these results point to an over-
all favourable opinion of Foxy’s appropriateness, with strengths 
in language style and emotional congruence, and more moderate 
evaluations of conversational flow. 

6.6 Risk 
The overall pattern indicates a generally low perception of risk 
associated with Foxy, albeit with notable variability across items 
and professional groups. Experts generally disagreed with the as-
sertion that adult supervision should be mandatory when children 
use Foxy. This finding indicates that the system was averagely per-
ceived as sufficiently safe and manageable to allow for a degree of 
autonomous use. 

Concerning the possibility that Foxy might weaken interactions 
between children and caregivers, the results revealed a more com-
plex pattern. Overall, the mean score did not reach neutrality, indi-
cating that professionals tended not to believe that the agent would 
undermine relational dynamics. However, differences emerged be-
tween groups. Educators expressed a neutral stance on this issue, 
whereas therapists more clearly disagreed with the notion that 
Foxy could diminish the quality of interactions. Both groups ex-
hibited substantial internal variability, reflecting heterogeneous 
perspectives even among peers within the same profession. 

Finally, opinions were more divided regarding whether Foxy 
could be used without adult guidance. Educators appeared, on 
average, more open to autonomous use compared to therapists. 
Although this difference did not reach statistical significance, it sug-
gests, along with the other results, a trend toward greater caution 
among therapists. 

Overall, these findings highlight a nuanced perception of risk, 
characterized by general confidence in the system’s safety alongside 
variability in attitudes toward autonomy and relational impact. 

6.7 Limitations 
Despite Foxy’s promising results for dyslexia training, several limi-
tations bound the scope of our current findings. 

First, this study relies on proxy evaluation. The evaluation re-
lied on expert judgment to obtain preliminary insights prior to 
deployment with a sensitive target population. Although the 18 
expert participants provided high-level pedagogical and clinical 
insight, caregivers acting as students cannot fully replicate the au-
thentic cognitive load, phonological challenges, or spontaneous 
emotional responses of a child with dyslexia. Consequently, the 
findings should be interpreted as formative and preparatory rather 
than as evidence of user-level efficacy. 

Second, although inferential statistical analyses were conducted 
to compare educators and therapists (independent-samples Welch’s 
t-tests), the pilot nature of the study and the small sample size 
limit the statistical power and generalizability of the findings. The 
analyses should therefore be interpreted as exploratory. While sta-
tistically significant differences and effect sizes were examined, the 
results remain preliminary and indicative rather than definitive. The 
results represent an initial feasibility assessment and perception-
based evaluation, not a definitive measure of the system’s training 
efficacy. 
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Third, there are technical and transparency constraints inherent 
in using commercial LLMs. Operating as a “black box”, the under-
lying model’s reasoning process is non-transparent, and despite 
rigorous prompt engineering, the risk of unpredictable behaviour or 
minor hallucinations remains. Furthermore, while the event-driven 
architecture allows for a proactive tutor, the current implementa-
tion relies on a sequence of API calls (LLM generation, sentiment 
analysis, and neural TTS synthesis) that introduces a cumulative 
latency of approximately 2 seconds that could occasionally disrupt 
the natural flow of dialogue. 

7 Conclusions 
In this paper, we presented the design and preliminary evaluation 
of LLM-driven assistants tailored to support children with dyslexia 
through Italian morphological exercises. By implementing a mod-
ular prompt architecture and the “Foxy” persona, we developed a 
system aimed to provide proactive, context-aware scaffolding while 
maintaining strict linguistic accuracy. 

The findings from our pilot expert-based evaluation indicate a 
cautiously positive assessment of Foxy, while also revealing some 
differences between educators and therapists. Engagement was 
rated as moderate, with uncertainty regarding its capacity to sus-
tain attention or avoid distraction, and substantial variability within 
and across experts’ groups. Usability was generally perceived pos-
itively, particularly by educators, whereas therapists’ judgments 
were more neutral and heterogeneous. Foxy’s motivational utility 
emerged as a key strength, especially for educators, who consis-
tently endorsed its capacity to enhance children’s engagement with 
tasks. Still, therapists expressed more reserved and dispersed evalu-
ations, particularly concerning language development and feedback 
appropriateness. Linguistic correctness and communicative appro-
priateness were evaluated positively and consistently across groups, 
though conversational flow received more neutral ratings. Risk per-
ception was generally low, with no strong concerns about safety 
or relational harm; however, therapists displayed greater caution 
regarding autonomous use. 

Overall, Foxy achieved initial professional acceptability within 
sensitive educational and therapeutic contexts. However, its poten-
tial for adoption in real-life contexts remains conditional. Moving 
from a prototype to a clinically or educationally robust intervention 
will require evaluation measures that go beyond perceived usability 
and utility and assess actual training effectiveness. 

Furthermore, the linguistic content of the exercises and Foxy’s 
behaviour are strongly tied to Italian, and specifically to Italian 
derivational morphology. The training supported by Foxy focuses 
on morphological decomposition by promoting the identification 
of derivational suffixes, base–suffix segmentation, morphological 
families, and allomorphic variation relevant to word-level decoding. 
These linguistic targets are necessarily language-specific and would 
need to be redesigned for other languages, taking into account 
their phonological and morphological properties. Consequently, 
the behaviour of the conversational assistant would also need to be 
adapted. What is transferable and reusable is the implementation ar-
chitecture and the design methodology for the conversational tutor, 

which are based on a verified knowledge base, a closed set of exam-
ples, topic-drift control, scaffolded feedback, event-driven pedagog-
ical logic for proactive interventions, and multimodal text/audio 
support. In other languages, the same approach could be applied to 
address language-specific morphological training. 

From a broader perspective, our research suggests that the sus-
tainable advancement of AI-supported training intervention in 
sensitive educational and therapeutic settings will depend not only 
on technical improvements but on interdisciplinary participatory 
design and systematic evaluation that safeguard the centrality of 
human expertise. However, the function of these digital assistants 
must be considered as augmentative rather than a replacement for 
trained practitioners. 

8 Future Work 
The most immediate next step involves longitudinal user testing. 
Direct experimentation with children diagnosed with developmen-
tal dyslexia, tracking of morphological awareness and decoding 
performance, and comparative studies against traditional interven-
tions will be essential to determine whether proactive LLM-based 
scaffolding produces statistically significant benefits. To this end, 
study protocols have been defined and and a cohort of participants 
has already been recruited. 

Future work will also address the extension of Foxy’s scope and 
its technological enhancement. The current version of Foxy was 
integrated only in exercises addressing morphological competence. 
Still, the training platform in which Foxy is embedded, designed 
to enhance reading skills in Italian children with dyslexia, is being 
progressively extended to address both phonological and morpho-
logical abilities, two important dimensions of decoding skills. We 
will extend Foxy’s capabilities so that it can also act as an interactive 
conversational tutor during phonological training. Furthermore, 
to address the limitations of commercial APIs, we plan to transi-
tion to a local LLM deployment on a dedicated server and explore 
streaming architectures. This move aims to significantly reduce 
latency, ensure higher data privacy for sensitive user groups, and 
eliminate the long-term economic costs associated with third-party 
API dependencies. 

Finally, while the current version of Foxy is tailored to the speci-
ficities of Italian morphology, our modular architecture is extensible 
and reusable, and our future work will explore adapting our ap-
proach to other languages. 

9 Generative AI Use Disclosure 
Generative AI tools, including Gemini 3.1 Pro and ChatGPT 5.2, 
were utilized solely to improve the readability, grammar, and flow 
of the manuscript. After using these tools, the author(s) thoroughly 
reviewed and edited the content as needed, and take(s) full respon-
sibility for the final content and integrity of the publication. 
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