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ABSTRACT: This study presents a systematic review of assistive technologies (AT) for
communication in individuals with Autism Spectrum Disorder (ASD). The objective was
to analyze the impacts of apps and digital tools on functional communication, emotion
recognition, and social interaction. Following the PRISMA 2020 protocol, 56 studies
published between 2015 and 2025 were selected from national and international
databases. Results indicate that mobile-mediated Augmentative and Alternative
Communication (AAC) promotes autonomy and reduces challenging behaviors. Tools for
emotional recognition and social pragmatics support showed efficacy in clinical and
family settings. It is concluded that while ATs offer significant support, there is a need
for greater methodological rigor and longitudinal studies to validate the generalization of
skills acquired in natural environments, reinforcing the importance of human mediation
in the educational process.
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APLICATIVOS DE TECNOLOGIA ASSISTIVA PARA
COMUNICACAO NO TRANSTORNO DO ESPECTRO AUTISTA:
UMA REVISAO SISTEMATICA

RESUMO: Este estudo apresenta uma revisdo sistematica sobre tecnologias assistivas
(TA) voltadas a comunicacao de pessoas com Transtorno do Espectro Autista (TEA). O
objetivo foi analisar os impactos de aplicativos e ferramentas digitais na comunicagéo
funcional, no reconhecimento de emocdes e na interacdo social. Seguindo o protocolo
PRISMA 2020, foram selecionados 56 estudos, publicados entre 2015 e 2025, em bases
de dados nacionais e internacionais. Os resultados indicam que a Comunicagdo
Aumentativa e Alternativa (CAA) mediada por dispositivos méveis promove a autonomia
e reduz comportamentos desafiadores. As ferramentas voltadas ao reconhecimento de
emocdes e ao apoio a pragmatica social demonstraram eficicia em contextos clinicos e
familiares. Conclui-se que, embora as tecnologias assistivas oferecam suporte
significativo, € necessario maior rigor metodolégico e a realizacdo de estudos
longitudinais para validar a generalizacdo das habilidades adquiridas em ambientes
naturais, reforgando a importancia da mediagcdo humana no processo educacional.
PALAVRAS-CHAVE: Acessibilidade digital; Comunicacdo aumentativa e alternativa;
Educacdo inclusiva; Praticas baseadas em evidéncias; Transtornos do
neurodesenvolvimento.

APLICACIONES DE TECNOLOGIAS ASISTIVAS PARA LA
COMUNICACION EN EL TRASTORNO DEL ESPECTRO
AUTISTA: UNA REVISION SISTEMATICA

RESUMEN: Este estudio presenta una revision sistematica sobre el uso de tecnologias
asistivas (TA) para la comunicacién de individuos con Transtorno del Espectro Autista
(TEA). El objetivo fue analizar los impactos de aplicaciones y herramientas digitales en
la comunicacion funcional, el reconocimiento de emociones y la interaccion social.
Siguiendo el protocolo PRISMA 2020, se seleccionaron 56 estudios publicados entre
2015 y 2025 en bases de datos nacionales e internacionales. Los resultados indican que
la Comunicacién Aumentativa y Alternativa (CAA) mediada por dispositivos méviles
favorece la autonomia y la reduccion de conductas desafiantes. Las herramientas de
reconocimiento emocional y apoyo a la pragmatica social demostraron eficacia en
contextos clinicos y familiares. Se concluye que, aunque las TA ofrecen un apoyo
significativo, existe la necesidad de un mayor rigor metodol6gico y estudios longitudinais
para validar la generalizacion de las habilidades adquiridas en entornos naturales,
reforzando la importancia de la mediacion humana.

PALABRAS CLAVE: Comunicacion aumentativa y alternativa; Accesibilidad digital;
Educacion inclusiva; Trastornos del neurodesarrollo; Practicas basadas en la evidencia.

1. INTRODUCTION
Autism Spectrum Disorder (ASD) is a neurodevelopmental condition
characterized by persistent differences in social communication and interpersonal

interaction, together with restricted and repetitive patterns of behavior, interests, or
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activities (Liu et al., 2023; Araujo et al., 2024). The concept of a spectrum highlights the
marked heterogeneity of clinical presentation, developmental trajectories, and support
needs, reinforcing the importance of individualized interventions that take cognitive,
communicative, and socioemotional profiles into account. Communication-related
challenges may affect verbal and nonverbal expression, social reciprocity, pragmatic
competence, and the recognition and expression of emotions, with direct consequences
for autonomy, participation, and quality of life across family, school, and community
settings (Liu et al., 2023; Aradujo et al., 2024).

In educational contexts, communication is not merely a clinical dimension but a
foundational condition for meaningful participation in learning processes. Students’
opportunities to engage in classroom routines, peer interaction, collaborative activities,
and shared meaning-making are strongly shaped by their communicative experiences.
Communication also underpins relationship-building and emotional co-regulation, both
of which are central to inclusive education and everyday school life (Barbosa;
Montenegro; Queiroga, 2024). When communication differences are insufficiently
supported or misinterpreted, barriers to participation may intensify, reducing
opportunities for interaction, belonging, and academic engagement. In response to these
challenges, intervention strategies have expanded over recent decades, and digital
assistive technologies have increasingly been adopted as complementary supports to
strengthen functional communication, autonomy, and participation in everyday
environments (Montenegro et al., 2023).

The widespread diffusion of smartphones and tablets has accelerated the
development and dissemination of applications designed to address communication-
related outcomes in ASD (Walia et al., 2021). Many of these tools combine visual and
auditory supports, interactive feedback, gamification, and, more recently, artificial
intelligence-based features. Within this growing ecosystem, Augmentative and
Alternative Communication (AAC) applications and tools aimed at emotion recognition
and expression have gained prominence in both clinical and educational practice, with
the purpose of supporting communicative functioning and socioemotional development
(Branco et al., 2021; Silva; Goukart, 2022). However, from an educational perspective,
the central issue is not only whether users demonstrate improvement during structured
tasks or in-app activities, but whether these gains transfer to everyday interactions with

communication partners, especially family members and peers, in naturalistic contexts.
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Although research on assistive technology applications for ASD has expanded,
the available evidence remains heterogeneous and fragmented (Toma et al., 2024).
Studies differ substantially in design, sample composition, intervention characteristics,
assessment instruments, and reported outcomes, limiting cross-study comparability and
the consolidation of robust conclusions regarding impacts on functional communication,
emotion-related outcomes, interpersonal interaction, and autonomy. Important gaps also
persist regarding the generalization of gains to real-world settings, including school
routines and peer relationships, the maintenance of effects over time, and the suitability
of specific tools across age groups and different levels of support needs within the
spectrum (Liu et al., 2023; Walia et al., 2021). In addition, the literature still lacks a
sufficiently integrated synthesis capable of linking technological innovation to real
educational and family-mediated demands.

Given this scenario, a systematic and critical examination of recent scientific
production is needed to clarify how assistive technology applications have been used to
support communication and socioemotional development in individuals with ASD and
which outcomes have been documented in practice. Such a synthesis is relevant not only
for identifying advances and methodological limitations, but also for informing the design
of more robust and context-sensitive technological solutions aligned with educational
inclusion and everyday family needs (Penev et al., 2021; Panda et al., 2025).

Accordingly, this study aimed to analyze the impacts of assistive technology
applications on functional communication, emotion-related outcomes, and social
interaction in individuals with ASD, with particular attention to outcomes involving
everyday communication partners such as family members and peers. The review aimed
to synthesize recent evidence on mobile applications and other assistive technology tools
designed to support functional communication and social interaction in individuals with
Autism Spectrum Disorder (ASD), with particular attention to interactions involving

everyday communication partners, especially family members and peers.

2. METHODOLOGY

This study was conducted as a systematic review and reported in accordance with
the PRISMA 2020 statement. The review aimed to synthesize recent evidence on assistive
technology applications designed to support communication-related outcomes in

individuals with Autism Spectrum Disorder (ASD), with particular attention to
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peers.

2.1 Research question and eligibility framework

The review was guided by the following research question: What are the impacts
of assistive technology applications on functional communication, emotion-related
outcomes, and social interaction in individuals with ASD, particularly in relation to
communication with family members and peers.

To structure the review question and define the scope of the search, the
PICO/PICo framework was applied, considering: (i) individuals with ASD; (ii) assistive
technology applications; (iii) communication-related outcomes; and (iv) contexts
involving communication partners, particularly family members and peers. The primary
outcomes of interest were functional communication and social interaction, whereas
secondary outcomes included emotion recognition and expression, as well as usability

and user engagement.

2.2 Information sources and search strategy

The literature search was conducted between January 19 and January 21, 2026, in
the following databases: SciELO, LILACS (via BVS), PubMed/MEDLINE, IEEE
Xplore, Scopus, and Google Scholar. Studies published between January 2015 and
December 2025 were eligible for screening. Search strategies combined controlled
descriptors and free-text terms in English and Portuguese related to ASD, assistive
technology, mobile applications, communication, social interaction, and emotion
recognition. The complete search strings for each database, including search fields and
exact dates of execution, should be reported in an appendix or supplementary file to
ensure reproducibility.

For Google Scholar, the first 200 results ranked by relevance were screened, given

the platform’s limitations regarding systematic retrieval and export procedures.

2.3 Eligibility criteria
Studies were included if they met all of the following criteria:
. They were peer-reviewed journal articles or full conference papers;

. They involved individuals with ASD;

Educere — Revista da Educacdo da UNIPAR, Umuarama, v. 26, n. 2, p. 230-247, 2026. ISSN 1982-1123 234



https://revistas.unipar.br/index.php/educere
https://portal.issn.org/resource/ISSN/1982-1123
https://www.unipar.br/

|| % UNIPAR

UNIVERSIDADE PARANAENSE

. They evaluated or described an assistive technology application, such as a
mobile application or other digital tool, aimed at supporting communication,
emotion-related skills, or social interaction;

. They reported empirical outcomes or implementation findings.

Studies were excluded if they were review articles, editorials, dissertations, study
protocols without results, or if they did not focus on communication-related outcomes.
For the purposes of this review, assistive technology applications were operationalized as
digital tools explicitly developed to support functional communication and/or social
communication outcomes in ASD. Tools exclusively focused on screening, diagnosis, or

non-communicative cognitive training were considered outside the scope of the review.

2.4 Study selection and screening

All records retrieved from the databases were exported to a reference management
system for duplicate removal and subsequently imported into Rayyan for screening.
Duplicate records were removed prior to title and abstract screening. Two reviewers
independently screened titles and abstracts, followed by full-text eligibility assessment of
potentially relevant studies. Disagreements were resolved through discussion, and when
consensus could not be reached, a third reviewer adjudicated the decision. Reasons for
exclusion at the full-text stage were recorded to ensure transparency in the selection
process.

The search identified a total of 4,749 records. After duplicate removal, the
remaining records were screened by title and abstract. Full texts were retrieved for
potentially eligible studies and assessed according to the predefined inclusion criteria. In
total, 84 full-text reports were evaluated for eligibility. Of these, 56 studies met the
inclusion criteria and were included in the qualitative synthesis, whereas 28 reports were
excluded with documented reasons. The study selection process is summarized in the
PRISMA 2020 flow diagram.

2.5 Data extraction and quality appraisal

Data extraction was performed independently by two reviewers using a
standardized form designed to capture: (i) application or technology characteristics; (ii)
intervention objectives and procedures; (iii) participant characteristics, including age and

ASD profile when reported; (iv) study setting, such as home, school, or clinical
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environment, and the communication partners involved; (v) study design and comparator,
when applicable; (vi) outcomes and measurement instruments; and (vii) main findings.
Any discrepancies were resolved by consensus, with third-reviewer adjudication when
necessary.

To strengthen methodological transparency, the included studies should also be
assessed for methodological quality and, where appropriate, risk of bias using validated
tools aligned with the design of each study. For example, randomized studies may be
appraised using the Cochrane risk-of-bias framework, while non-randomized or single-
case studies may require design-specific instruments. Reporting the results of quality
appraisal would allow readers to better interpret the strength and reliability of the

evidence.

2.6 Data synthesis

Due to substantial heterogeneity across study designs, intervention formats, and
outcome measures, a meta-analysis was not considered appropriate. Therefore, the
findings were synthesized narratively. For analytical purposes, the included studies were
grouped into three thematic domains: (1) Augmentative and Alternative Communication
and functional communication; (2) emotion recognition and expression; and (3) social
skills, pragmatics, and social interaction. This narrative approach allowed for a more
consistent interpretation of the evidence while accounting for methodological diversity

across the included studies.

3. RESULTS

The analysis of the 56 studies included in this review indicates a steady increase
in research on assistive technologies for Autism Spectrum Disorder (ASD) between 2015
and 2025, accompanied by a diversification of intervention approaches, implementation
contexts, and reported outcomes. The studies were retrieved from Google Scholar (n =
20), LILACS (n = 12), Scopus (n =9), PubMed/MEDLINE (n =7), SciELO (n =5), and
IEEE Xplore (n = 3). At the full-text eligibility stage, 28 reports were excluded with
documented reasons, most commonly restricted access to the full text, focus on non-
digital or analog technologies, or absence of outcomes related to emotion recognition,

communication, and/or social interaction.
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For analytical purposes, the findings were organized into three intervention
domains: (1) Augmentative and Alternative Communication (AAC) and functional
communication; (2) emotion recognition and expression; and (3) social skills, pragmatics,
and interpersonal interaction. Among these, studies on social skills/pragmatics
constituted the largest cluster (n = 36), followed by AAC and functional communication
(n = 13) and emotion recognition/expression (n = 7). This distribution suggests that the
field has progressively expanded beyond basic communicative support toward broader

socioemotional and interactional goals.

3.1 Domain 1: AAC and functional communication (n = 13)

AAC emerged as a central domain in the corpus, particularly in studies focusing
on applications designed to expand functional communication for nonverbal or minimally
verbal children through pictograms, structured vocabularies, and text-to-speech synthesis.
Brazilian applications such as Bela Tagarela, Matraquinha, PictoTEA, Falaé, Leeloo
AAC, and SymboTalk were examined by Macedo and Ramalho (2021) and Sousa and
Carvalho (2021), who emphasized the relevance of usability and economic accessibility
for family adoption and sustained use. Gallo and Ribeiro (2025) further noted that offline
solutions, such as Card Talk and CoughDrop AAC, may broaden access in settings with
limited internet connectivity.

Taken together, studies in this domain indicate that AAC applications can support
functional communication and may reduce barriers associated with communicative
frustration, particularly when their use is embedded in clinician-, educator-, or caregiver-
mediated routines. However, the predominance of case studies, descriptive designs, and
small samples limits the generalizability of these findings. Thus, although the results are
promising, the evidence base remains stronger in terms of feasibility and practical utility

than in terms of robust causal inference.

3.2 Domain 2: Emotion recognition and expression (n = 7)

Applications targeting emotion recognition and expression typically focused on
the training of basic emotions through interactive tasks, multimodal feedback, and, in
some cases, automated facial-recognition systems. PECS, analyzed by Santos et al.

(2021), was described as a low-cost visual support system associated with improvements
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in the comprehension of visual and oral instructions, potentially contributing to contextual
interpretation and communicative organization.

More recent tools, such as Emotismo (Nunes et al., 2020), SunflowerAPP
(Fonseca et al., 2024), and Emotion Recognition Assistance (ERA) (Irvan et al., 2022),
incorporated structured activities and interactive feedback to support emotion-related
skills. Although gains in basic emotion recognition were reported (Irvan et al., 2022),
usability constraints were also identified (Junaidi et al., 2022), highlighting the gap
between technical functionality and real-world applicability. Similarly, PandaSays
(Popescu et al., 2022) introduced a machine-learning approach for affective-state
classification, illustrating an emerging direction in the field, but with only moderate
performance and limited evidence regarding the long-term sustainability of outcomes.

Overall, the evidence in this domain suggests that digital tools may facilitate the
teaching of emotion-related skills in structured contexts. Nevertheless, the available
studies provide less robust evidence regarding the transfer of these gains to spontaneous,
real-life social interactions, especially in school and family environments.

3.3 Domain 3: Social skills, pragmatics, and interpersonal interaction (n = 36)

The largest body of studies addressed social skills, pragmatics, and interpersonal
interaction, frequently through gamified interventions and, in a smaller subset, wearable
devices incorporating artificial intelligence. The randomized controlled trial by Voss et
al. (2019), which evaluated Superpower Glass, stands out as one of the most
methodologically robust studies in the corpus, reporting significant gains in the
Socialization subscale of the Vineland Adaptive Behavior Scales when compared with
treatment as usual. Hachisu et al. (2018) found that the FaceL.ooks device increased the
duration of in-person engagement behaviors under a visual-feedback condition, whereas
GuessWhat, analyzed by Penev et al. (2021), demonstrated significant improvements in
SRS-2 and VABS-II scores in home settings, suggesting feasibility in family-mediated
contexts. SIPNENA, described by Twmips et al. (2024), integrated communication,
literacy, and emotional monitoring, reflecting a trend toward multimodal and
multidomain intervention platforms.

These findings indicate that digital and wearable technologies may serve as
mediators of social engagement by creating structured opportunities for practicing turn-

taking, emotional responding, and context-sensitive interaction. At the same time, the
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variability of outcome measures, intervention formats, and assessment instruments makes
direct comparison across studies difficult. Consequently, although this domain is the most
numerous, it is also marked by substantial methodological dispersion, which weakens the

comparability and cumulative strength of the evidence.

3.4 Cross-cutting trends: Al, design, accessibility, and contexts of use

Across domains, recent studies increasingly incorporated artificial intelligence,
machine learning, and augmented reality (Rehman et al., 2021; Toma et al., 2024; La
Fauci De Leo et al., 2025). At the same time, usability and accessibility emerged as
decisive determinants of intervention quality and feasibility (Jaramillo-Alcazar et al.,
2022). Design-oriented studies proposed parameters tailored to users with ASD,
emphasizing simplicity, visual organization, predictability, and reduced sensory overload
(Quezada et al., 2018; Dattolo and Luccio, 2017). In parallel, analyses of large-scale user
feedback have contributed to the refinement of applications based on real-world
experience (Haoues and Mokni, 2023).

The included studies also showed that these technologies have been implemented
across clinical, educational, and home settings (Lima et al., 2017; Fage et al., 2018;
Chistol et al., 2023), reinforcing the understanding that they are most often embedded
within broader support ecosystems rather than used as stand-alone solutions. Evidence
involving adolescents and young adults (Montenegro et al., 2023; Aradjo et al., 2024)
further suggests that the field is expanding beyond early childhood and beginning to
address communication and participation needs across the life course.

Taken as awhole, the results indicate positive trends in functional communication,
emotion recognition, and social interaction. However, methodological heterogeneity,
small sample sizes, and limited longitudinal follow-up remain substantial challenges,
underscoring the need for greater standardization and stronger experimental rigor (Toma
etal., 2024; Liu et al., 2023).

4. DISCUSSION

The findings of this review confirm that assistive technology applications have
assumed a strategic role in interventions aimed at supporting individuals with ASD. The
diversity of identified tools, ranging from structured AAC systems to artificial

intelligence-based platforms and wearable devices, reflects not only technological
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innovation but also a growing effort to address the multiple dimensions involved in
communicative and socioemotional development. More importantly, the review suggests
that assistive technologies are increasingly being conceived not merely as isolated tools,
but as components of broader educational, clinical, and family-mediated support systems.

In the domain of communication, the evidence reinforces the structuring role of
AAC systems in promoting functional communication. Studies such as Lima et al. (2017)
and Barbosa, Montenegro, and Queiroga (2024) indicate that interventions based on
pictograms, visual supports, and semantically organized vocabulary can lead to
measurable gains in receptive and expressive communication, including among nonverbal
adolescents. These findings are consistent with the argument that communication support,
when systematically organized and contextually mediated, may broaden opportunities for
participation and reduce behaviors associated with communicative frustration (Walia et
al., 2021). At the same time, studies on applications such as aBoard (Montenegro et al.,
2021) and Yuudee (An et al., 2017) suggest that personalization, lexical organization, and
speech synthesis are key features for fostering communicative autonomy across different
contexts.

However, the review also shows that the effectiveness of AAC applications cannot
be attributed solely to their technological features. Usability analyses by Macedo and
Ramalho (2021) and Sousa and Carvalho (2021), together with the discussion of
economic accessibility presented by Gallo and Ribeiro (2025), indicate that adoption and
sustainability depend heavily on real-world conditions of access and use. This is
particularly relevant in educational and family settings, where connectivity limitations,
cost barriers, and the need for adult mediation may directly shape the practical value of
these tools.

With regard to emotion recognition and expression, the evidence suggests that
digital applications may help make socially and cognitively complex skills more concrete
and teachable. PECS-based strategies and related visual mediation systems, as discussed
by Santos et al. (2021) and Lourengo (2025), appear to support not only alternative
communication but also contextual interpretation and the organization of social
responses. More recent applications, such as Emotismo, SunflowerAPP, and ERA, extend
this logic through multimodal feedback and interactive tasks. Yet, despite encouraging
results, this domain remains marked by a tension between technical promise and

ecological validity. The usability limitations identified by Junaidi et al. (2022), as well as
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the moderate performance of Al-based tools such as PandaSays (Popescu et al., 2022),
indicate that advances in computational sophistication do not automatically translate into
effective, sustainable improvements in everyday emotional functioning.

In the domain of social skills and interpersonal interaction, the results suggest that
gamified interventions and wearable technologies can support engagement and the
practice of social behaviors in structured environments. The trial by Voss et al. (2019)
provides particularly important evidence because of its stronger methodological design
and its use of standardized outcome measures. Findings related to FaceL.ooks (Hachisu et
al., 2018) and GuessWhat (Penev et al., 2021) also reinforce the hypothesis that structured
visual feedback and playful interaction can promote social behaviors, with some potential
for transfer to family settings. SIPNENA (Twmips et al., 2024), in turn, points to a trend
toward convergence among communication, literacy, and emotional monitoring,
suggesting that future interventions may increasingly operate through multidomain
platforms rather than narrowly defined applications.

Despite these advances, the review highlights persistent limitations that must
temper the interpretation of positive findings. Case studies, pilot designs, and small
samples remain predominant across the literature, which restricts external validity and
weakens the consistency of conclusions. In addition, the marked heterogeneity of
outcome measures and evaluation instruments complicates comparison across studies and
prevents more robust quantitative synthesis. These limitations are consistent with
previous observations by Toma et al. (2024) and Liu et al. (2023), who also emphasize
the fragmented nature of recent evidence in this field.

Another important issue concerns design and accessibility. Studies by Quezada et
al. (2018), Dattolo and Luccio (2017), and Haoues and Mokni (2023) show that
apparently technical variables, such as pictogram size, interface responsiveness, visual
clarity, and navigation simplicity, have direct implications for usability and engagement.
For individuals with ASD, whose sensory and attentional profiles may vary substantially,
these elements are not secondary design details but central aspects of intervention quality.
This reinforces the need for an interdisciplinary development approach in which
educational, technological, clinical, and ethical dimensions are considered
simultaneously.

The review also reinforces the importance of context. Applications were used in

schools, homes, and clinical settings, but their effectiveness was generally linked to

Educere — Revista da Educacio da UNIPAR, Umuarama, v. 26, n. 2, p. 230-247, 2026. ISSN 1982-1123 241



https://revistas.unipar.br/index.php/educere
https://portal.issn.org/resource/ISSN/1982-1123
https://www.unipar.br/

UNIVERSIDADE PARANAENSE

|| % UNIPAR

mediation by adults, educators, clinicians, or family members rather than to autonomous
use alone. This suggests that assistive technologies should be understood as relational and
contextual tools whose benefits depend on how they are integrated into everyday routines.
From an educational perspective, this is especially relevant because it shifts the focus
from technology as a stand-alone solution to technology as a support embedded in
inclusive pedagogical practice. The inclusion of adolescents and young adults in part of
the corpus further indicates that communication support through technology should be
viewed across the life course, not only during early childhood.

Overall, the evidence suggests that assistive technology applications can make
meaningful contributions to functional communication, emotion-related skills, and social
interaction, particularly when they are integrated into structured educational, clinical, and
family-mediated practices. At the same time, the field is still in a process of scientific
consolidation. To advance beyond promising but fragmented findings, future research
should prioritize larger controlled studies, greater standardization of outcome measures,
longer follow-up periods, and more explicit investigation of the maintenance and
generalization of gains across naturalistic contexts. In this sense, the field remains highly
promising, but its maturation depends on a closer alignment between technological

innovation and the production of robust, context-sensitive evidence.

5. FINAL CONSIDERATIONS

This systematic review indicates that assistive technology applications may
support functional communication, emotion-related skills, and social interaction in
individuals with Autism Spectrum Disorder (ASD), particularly when these tools are
integrated into everyday contexts involving family members and peers. The findings
suggest that mobile applications, augmentative and alternative communication systems,
and other digital tools can contribute to communication support, but their effectiveness
depends not only on technological features, but also on contextual mediation, usability,
and implementation conditions.

From an educational perspective, the review highlights the relevance of assistive
technologies as complementary resources that may expand participation, promote
communicative autonomy, and support socially meaningful interactions in home, school,

and clinical settings. In this sense, their value lies not in replacing human mediation, but
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in strengthening the relational and instructional processes through which communication
is developed and generalized in real-life environments.

At the same time, the review has important limitations. The included studies
showed substantial methodological heterogeneity in design, sample size, intervention
characteristics, and outcome measures, which limits direct comparison across studies and
prevents meta-analysis. In addition, many studies provided limited evidence regarding
long-term effects, maintenance of gains, and generalization of skills to naturalistic
interactions with family members and peers. These limitations should be considered when
interpreting the findings.

Overall, the evidence suggests that assistive technology applications are
promising supports for communication-related outcomes in ASD, especially when
grounded in everyday interactional contexts. However, further studies with stronger
methodological rigor, larger samples, standardized outcome measures, and longitudinal
follow-up are needed to clarify their educational impact and to better determine how these

tools can be effectively integrated into inclusive practices.
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