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Abstract

Objective: Learning is a constant process in human beings. This paper reviews the
relationship between learning methods of deaf adults and the respect held for their
culture in several countries of the world. Methodology: Scientific papers in Spanish
and English over the last five years were reviewed. From 244 articles, 19 were chosen
for their relevance to the research goal. Results: Results were grouped by topics of
interestin deaf adult learning. Five neural methods were found, four validated in hearing
people and tested in deaf adults, five serious games, three methods using technology,
and two learning methods according to participants' cognitive abilities. Conclusions:
Nineteen papers observed that there are professionals fromall areas interested in this
issue; in addition, there is a growing interest in learning about the deaf culture. There
is a need to research further on the results of the methods in social and/or working
contexts to improve the inclusion of this population.

Keywords: Learning method; adult learning; cultural minority; deaf; culture (obtained
from the UNESCO thesaurus).

Resumen

Objetivo: el aprendizaje es un proceso constante en el ser humano. En este articulo
se hace una reflexion sobre la relacion entre los métodos que se han propuesto para
el aprendizaje de los adultos sordos, y el respeto por su cultura en diversos paises del
mundo. Metodologia: se revisaron textos cientificos en los idiomas espafnol e inglés
delos ultimos cinco anos. En la busqueda de informacién se localizaron 244 estudios,
y 19 fueron seleccionados por su relevancia para el objetivo del estudio. Resultados:
los resultados se agruparon por temas de interés respecto al aprendizaje de adultos
sordos. Se encontraron cinco métodos neuronales, cuatro validados en poblacién
oyente probada en adultos sordos, cinco juegos serios, tres métodos que usan la
tecnologia, y dos de aprendizaje seglin las capacidades cognitivas de los participantes.
Conclusiones: enlos 19 escritos examinados se puede observar que en este proceso
estaninteresados profesionales de todas las dreas de estudio; ademéas de un creciente
interés por el conocimiento de la cultura sorda. Es necesario enfatizar en la necesidad
de continuar esta investigacion, aplicando los resultados de los métodos en contextos
sociales y/o laborales para mejorar la inclusién de la poblacion.

Palabras clave: método de aprendizaje; aprendizaje de adultos; minoria cultural; sordo;

cultura (obtenidos del tesauro UNESCO).
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Resumo

Objetivo: a aprendizagem é um processo constante no ser humano. Neste artigo,
reflete-se sobre arelacdo entre os métodos propostos para a aprendizagem de adultos
surdos e o respeito por sua culturaem diversos paises do mundo. Metodologia: foram
revisados textos cientificos nos idiomas espanhol e inglés dos Ultimos cinco anos. Na
buscade informacdes, foramlocalizados 244 estudos, dos quais 19 foram selecionados
por suarelevancia paraoobjetivo do estudo. Resultados: os resultados foram agrupados
por temas de interesse emrelacdo a aprendizagem de adultos surdos. Encontraram-se
cinco métodos neurais, quatro validados em populacdo ouvinte testados em adultos
surdos, cinco jogos sérios, trés métodos que usam a tecnologia e dois de aprendizagem
segundo as capacidades cognitivas dos participantes. Conclusées: nos 19 escritos
examinados, observa-se o interesse de profissionais de todas as dreas de estudo nesse
processo; além de um crescente interesse pelo conhecimento da cultura surda. E
necessario enfatizar a necessidade de continuar essa pesquisa, aplicando os resultados
dos métodos em contextos sociais e/ou laborais para melhorar ainclusido da populacéo..

Palavras chaves: método de aprendizagem; aprendizagem de adultos; minoria cultural;
surdo; cultura (obtidas do tesauro UNESCO).
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Introduction

Currently, governments, charity organizations, and individuals spend high
amounts of research funding on the development of latest treatments for deaf
people (Saifan et al., 2018). However, and as expected, the research focuses on
care, protection, and the ways deaf children learn. The research tests games to
assess the attention level of deaf children (Kandemir & Kose, 2021), it analyzes the
syntax and structure of information (Duncan & Lederberg, 2018), and identifies
the differences in the development of* deaf children (Hall et al., 2018). The
influence of religion on the education of deaf children has even been determined
(O’Connell, 2014), as well as the commitment of governments worldwide to the
education and protection of this population (Khairuddin et al., 2018; Takala &
Sume, 2018; Pfister, 2017; Suranata et al., 2017).

There are models that allow significant learning advances for deaf people,
but due to the large quantities of information, which models are the most used
and under what criteria they are effective is not clear (Hoftman et al., 2017;
Rodrigues et al., 2022). Researchers have been interested in designing and
testing digital platforms regarding learning in deaf adults (Pappas et al., 2018).
Furthermore, researchers examined their reading comprehension practices using
the translingual technique (Hoffman et al., 2017), and how it reduced access to
auditory phonology and changed in visual attention during early deafness, leading
to a unique neurocognitive profile for reading in deaf adults (Emmorey & Lee,
2021). Other researchers mapped the international scientific production related
to music education for this population (Silva et al., 2020). Also, over the last two
decades, they analyzed haptic sensory substitution technologies (Sorgini et al.,
2018) and reviewed the technological innovations designed to favor people with
complex communication needs (Smith, 2019).

Deaf Culture

Sensory hearing impairment (SHI) is characterized by significant limitations
to hearing in a world oriented for the hearing (Malaia et al., 2020), even if the
world does not decide to understand deaf culture, or the need for educational
adjustments for this population to be involved productively into society (Lawyer
et al.,, 2018).

The interest in studying deaf culture started toward the end of 20th
century. The first references to this culture, according to Padden (1980) and
Kyle and Woll (1985), were based on aesthetic descriptions of productions of
this population and, from an anthropological approach regarding their daily lives.

103
Universidad Autonoma de Manizales. L-ISSN 0121-6538. E-ISSN 2248-6941. CC BY-NC-SA 4.0



Martinez-Alvarez, L. Aet al., (2025). Learning in Deaf Adults. The Importance of R,eﬂec
Understanding the Deaf Culture in Contemporary Methods. Anfora, 32(58), 100-120. 1’] On
https://doi.org/10.30854/anfv32.n58.2025.1133

Authors explain that “deaf culture” has been used as a broad term including sign
language, collectivity and identity, deaf values and behavior, uses of technology
by deaf people and deaf arts (IFriedner & Kusters, 2020). The deat’ community
is also understood as having unique social, linguistic, and cultural needs (Kung
et al,, 2021), and is characterized by visual-gestural communication. Among
contemporary disability models, the cultural model gains increasing strength
and acceptance in the community of people with disabilities (CPD), especially
by several theorists of deaf culture (Retief & LetSosa, 2018).

Learning forms of deaf adults became relevant when the World Health
Organization (WHO) stated that there were approximately 466 million deaf
people in the world; that is, 5% of the world population, 432 million adults (93%),
and 34 million children (17%). It is warned that by 2050 one out of four people
will have hearing problems (OMS, 2021). These results should be reflected not
only in preventive measures, but also in designing communication and interaction
between deaf and hearing people. Despite warning figures, there are few studies
focused on the learning needs of deaf” adults, which makes increasing knowledge
related to the issue necessary (Bailey et al., 2021). Within the context of adult
learning and deaf culture, five areas were identified based on literature review:
1) neural methods; 2) validations in hearing population tested in deaf adults, 3)
serious games; 4) methods using technology; and 5) learning methods based on
participants' cognitive abilities.

Methodology

According to Weiss (2003), the state of the knowledge is a long-range research
technique. This technique favors “a systematic analysis and valuing knowledge
regarding a field of research during a given period” (p. 4).

The methodology was a qualitative and interpretive documentary design.
The selection of articles was carried out in two stages. IFirst, the title and
abstract, and the full text reading was used to define eligibility: original articles
on quantitative and qualitative methodologies, cases and controls or mixed, papers
related to the objectives and published between 2017 and 2023, in any language
and with available abstract and full text. PubMed, Scopus and Web of Science
were the browsers utilized.

In a bibliographic matrix, 19 papers were organized in Excel, analyzed and
organized in Table 1 (see Annex). Only scientific articles were reviewed.
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Categories emerged from reading and organizing the state of knowledge:
neural methods, validated methods in hearing population tested in deaf adults,
serious games, methods using technology, and learning methods based on
participants' cognitive abilities.

Discussion and Results

Thematic axes were identified simultaneously with the emerging categories:

Research

Category 1: Use of Neural Methods
Four methods were grouped in this category.

1. Vibrotactile discrimination: the use of this technique showed that after
a training period, quantitative measurements of electroencephalogram
(EEG) registered unique neurophysiological patterns. The patterns
are characterized by larger and more diffuse delta band magnitudes in
deaf’ people. In addition, there is a general decrease in absolute power,
which could mean a facilitation process linked to the learning process
(Ruiz-Stovel et al., 2021).

2. Use of words/iconic signs: deaf adults find learning sign languages
easier, because the signs are more rooted in a perceptive and motor
experience. During the learning process, deaf adults show greater
sensitivity to the visual characteristics of signs, and their phonological
processing seems less automated. They focused on the more detailed
phonetic properties of the signs (Malaia et al., 2020). In deat” people
the upper temporal cortex (UTC) activates in response to visual stimuli
revealing plausible neural pathways for auditory reorganization. In
addition, correlations were observed between reorganized cortical area
activations and developmental factors. They provide unique evidence to
understanding the neuronal circuits involved in intermodal plasticity
(Que et al,, 2018).
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Sequence memory task: The findings of this research indicate that the
dorsal visuomotor neural system plays a role in verbal learning process
through sign language facilitating connection with the conventional
linguistic network of the left hemisphere (Kanazawa et al., 2017).

Socialization with another human being: according to the brain altera-
tions found, a second language is a main requirement (Yusa et al., 2017).

Category 2: Use of Validated Methods in Hearing Population

Administration of Performance Validity Test (PVT): Memory Simulation
Test (TOMM), a widely validated method in hearing populations was
used to evaluate its effectiveness in deaf people communicating through
sign language. The aim was to determine whether there were differences
associated with use of semantic knowledge and remembrance of signs
instead of spoken phonemes. The results showed that non-verbal
intelligence of this population was within the average skill range. No
participant scored under the standard cutoft score for the trial. These
findings support the applicability of the same standard cutoft score
established for hearing people in culturally deaf people using sign
language (Chovaz et al., 2021).

Statistical Learning Mechanisms (SLM): Studies conducted with hearing
people indicate that this technique supports the development of reading
and writing skills (Giustolisi & Emmorey, 2018). Conducting similar
research with an adapted version of the test in deat people showed
that humans can effectively develop sequencing skills, even in situations
without sound.

Reading understanding practices using translingual techniques: Hoffman
et al. (2017) identified seven key aspects: (a) family background/history;
(b) communication/language; (c) education; (d) reading/historical
experience; (e) bilingualism; (f) translation; and (g) professional/school
experiences (in a translingual context), as key factors in language
learning process in adults with hearing impairment.
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4. Interactive dictionaries: TERC, Inc. conducted research at the Boston
Museum of Science in 2017 to analyze the usefulness of a Dictionary of
Science with Mobile Sign Language. The results showed that the visual
features of these dictionaries make them valuable learning tools for deaf
or hearing-impaired people who visit science museums. They provide
users with effective access to the content of the exhibitions.

Category 3: Use of Serious Games with Specific Topics

1. Animation: high-quality videos with American sign language were
created for administering math tests. They present one version with
human interpreters and another with avatars. Deaf adults showed a
remarkable preference for the first option, perhaps to higher expressi-
veness and fluency in human interpretation (Hansen et al., 2018).

2. Virtual Reality: to address the time processing difficulties encountered
by deaf people when learning the "Code of Traffic," a program that
exposes deaf adults to four driving scenarios (advancing, negotiating
roundabouts, highways and intersections) was designed to ask them
to make decisions regarding whether to proceed or not. There was
better performance in animated condition compared to static as deaf
participants made better decisions (Laurent et al., 2019).

3. Inaddition, Serious Games (SG) were introduced to bridge the commu-
nication gap between hearing and deaf people. It offers a tool to facilitate
sign language learning for adults. Quantitative data support the effecti-
veness of SG in supporting the learning of a sign language. However,
the qualitative data suggest possible improvements in SG design, on
refining the movement in the environment, improving interactivity,
and optimizing the game mechanics to a more memorable experience
(Economou et al., 2020).

4. Interactive games: MatLIBRAS Racingis an educational game tested and
evaluated to determine its impact on the process of learning of Brazilian
sign language. In gameplay, all participants rated this variable as "good."
They highlight the presence, participation, and fluidity promoted by
the game during its execution. The graphical interface of the game
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was rated as good for 89.5% of students while 10.5% rated it as “fair.”
The evaluation of the controller design with touch screen devices was
positive; 97.4% of students rated it as suitable.

5. Thelevel of difficulty of MatLIBRAS Racing was evaluated differently
by participants: 65.8% rated it as "fair," 28.9% as "easy," and 5.3% as
"weak." In addition, 89.5% of participants rated motivation to learn sign
language thanks to MatLIBRAS Racing as “good.” Most of the students
(97.4%) recognized gaming as a “good” learning tool for sign language,
although 2.6% disagreed. A total of 71.1% of students learned five or
more signs, representing half of the total signs in the game (Paiva et
al., 2020).

6. Artistic media: participants perceived the narration of life stories of deaf
people as an educational process to obtain new knowledge regarding their
lives through art. These specific learning modalities and participation
in the creation of life stories of deaf people must be contextualized
considering the barriers in education and society. This helps enrich the
theoretical understanding of this approach, as an innovative biographical
intervention that drives broad concepts and therapies, culturally sensitive
and related to the well-being of deaf” people (De Clerck, 2019).

Category 4: Use of Technologies

1. Movement Recognition: Professors at the IFaculty of Engineering at
Al-Azhar University in Cairo, Egypt, introduced a dynamic system
to recognize Arabic sign language using Microsoft Kinect. After that,
the Ada-Boosting technique was used to improve system recognition.
The approach evaluated 42 medical-related Arab gestures, and the
experimental results revealed recognition rates of 93.7% after applying
Ada-Boosting (Hisham & Hamouda, 2019).

2. A year later, the same team of researchers introduced another Arabic
Sign Language (ArSL) recognition system using a Leap Motion Controller
and Latte Panda. Ada-Boosting technique was implemented to improve
precision, followed by DTW (Dynamic Time Wrapping) technique
compared to AdaBoost. The system was applied to 30 hand gestures
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and included 20 one-handed and 10 two-handed gestures. Experimental
results showed that DT'W achieved an accuracy of 88% for one handed,
and 86% for two-handed gestures. In general, the recognition rate of the
proposed model reached 92.3% for one-handed, and 93% for two-handed
gestures when applying Ada-Boosting. Finally, a prototype of the
model was implemented on a single board (Latte Panda) to improve the
reliability and mobility of the system (Hisham & Hamouda, 2021).

3. Performance and ease of use of a voice-to-sign translation assist device:
the real-time performance assessment revealed that the inclusion of
attention-based feedback led to a 16% reduction in translation error rates
(measured by the sign error rate), and a 5.4% increase in the accuracy
of translation (bilingual assessment), compared with a reference system
without these real time features. The findings of usability indicated that
the assist device was pleasant and satisfactory for deaf” users (Otoom &
Alzubaidi, 2018).

Category 5: Cognitive Analysis for the
Development of Learning Methods

1. E-learning platforms: deaf adults still face social exclusion, especially
as they experience difficulties during the transition from school to
work. Thus, the cognitive characteristics of deaf adults, as well as their
learning preferences, were examined to design innovative, easy-to-use
e-learning platforms according to their educational needs. Participants
preferred e-learning modules that maintain consistency in content,
provide questions of understanding during sessions, and offer practical
exercises at the end. In addition, participants expressed positive attitudes
toward the incorporation of special graphics and explanatory videos
(Pappas et al., 2018).

2. Phrase repetition test: Manual and non-manual aspects of sentences
were examined to determine whether, and to what extent, they could be
distinguished between three groups of deaf” people using sign language,
namely native, beginner, and late signing deat” people. Statistical analyses
reveal that test scores based on the precise repetition of the manual
gestures of each sentence, are significantly negatively correlated with the
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age at which the signs were acquired. Incorporating accurate repetition
of non-manual elements into the score is suggested to increase the
reliability of the evaluation process (Sze et al., 2020).

Malaia et al. (2020) examined the neuronal responses of a group of deaf
signers who learned sign language at different ages. The order of marked words
was found to be negatively correlated with the age of acquisition of syntax and
information structure, indicating that the older the learning age, the higher the
cognitive load during this process. For this reason, the use of cognitive, techno-
logical methods or serious games are an interesting option for this population to
socially interact (Glezer et al., 2018), and develop representations closed to the
written word with its visual form.

These reasons support that the learning process of adult deaf people
must have special characteristics, because reading demands a high possibility of
errors in understanding the message, and a cognitive load expressed through
procrastination and abandonment of the process. Understanding deaf culture
improves the cognitive and emotional processes of deaf adults by allowing the
individuals to feel more relaxed during interactions.

Challenges in early oral language acquisition in individuals with deep
deafness and the impact of those challenges on cognitive neurodevelopment were
also studied (Ruiz-Stovel et al., 2021). Studies concluded that portable technology
can be very useful for all users, especially for deaf people. It helps them in their
daily lives by reducing problems in effective communication with others (Tang
et al.,, 2018). Other methods, such as observational learning, appear to be more
suitable for learning in children than in deaf adults (Van de Weijer et al., 2019).

Learning techniques in deaf’ adults have a number of features that can be
used in several educational contexts. The repetition technique is used for sign
learning by Sze et al. (2020), and described by Silva et al. (2020) for learning
melodies, as well as detailed by Pappas et al. (2018) for the cognitive assessment
for the adjustment of learning technique. However, only Silva et al. show that
tamily support during learning processes is crucial to achieving goals.

Sorgini et al. (2018) reviewed the literature on aptic assistance technologies
for sensory hearing and vision impairments, and provided evidence that sensory
replacement aids can mitigate deficits in learning of language, communication and
movement of deaf, and blind and deaf people. They also showed that touching can
be a means of communication for providing certain information to people with
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sensory disabilities. Ruiz-Stovel et al. (2021) evaluated the temporal perception
of stimuli (pure tones, trumpet sounds and vocal sounds) by means of vibration
in deaf” adults.

Smith (2019) aimed to determine the impact of technological innovations by
evaluating the extent to which they improved social interaction. The author clas-
sified the innovation as: (a) Innovations in Communication Tools - Hardware; (b)
Innovation in Input/Access Methods; and (c) Innovations in Voice Broadcasting
Technologies. These innovations, developed by learning techniques used in this
research, provide opportunities to support full participation of deaf people in
society.

Conclusions

Over the last five years, the inclusion of technology has been very important in
all aspects of life. Technology has been a constant through the use of avatars,
digital platforms, virtual reality, animations, etc. However, for the achievement
of the desired learning in each research study, interaction among human beings
showed higher results, indicating that work should be done regarding raising the
awareness of hearing people for the interest of communication with individuals
in deaf cultures.

The categorization of methods provides significant knowledge regarding
innovative and effective strategies in the education of adults with hearing loss.
The exploration of e-learning platforms, adapted to the cognitive needs and
learning preferences of deat” adults, highlights the importance of personalizing
educational methods especially for this demographic group. The successful intro-
duction of technologies such as Microsoft Kinect and Leap Motion Controller
has proven to be a promising pathway that provides practical solutions for sign
language recognition, and improves communication. Furthermore, a conscious
attention to visual features and real-time spectator-based feedback has led to
substantial improvements in accuracy and reduction of errors in sign language
interpretation.

The reflection on the transition from education to work for deat adults
highlights the need to address social challenges and improve inclusion in profes-
sional environments. The detailed evaluation of learning preferences, assessment
of cognitive skills, and implementation of results-oriented e-learning systems
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highlight the importance of adapting pedagogical strategies to optimize learning
and skills development.

This project enriched the understanding of” educational needs of deaf adults,
and also provided practical and technological approaches to significantly improve
their learning experiences. This path to contemporary methods and adaptive
technologies lays the foundations for a more inclusive and effective educational
future for the deat’ community.

Understanding the identity, customs and communication methods of deaf
people allows for better interaction. The use of signs makes deaf’ people feel
respected, and facilitates learning of academic and/or work tasks.

Limitations
No comparative articles were chosen between hearing and deaf learning modes
that did not provide solutions.

Recommendations for Further Research

Neural methods provide results applied to objects, machines, tools and spaces that
facilitate the process of working and social inclusion of deaf culture individuals.
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