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Abstract 

 

Objectives. Children with hearing impairments frequently encounter substantial barriers to 

knowledge acquisition and social integration. Assistive technology plays a crucial role in 

mitigating these challenges and supporting their learning and participation in everyday life. This 

article provides an overview of key assistive technology applications for children with hearing 

loss, including hearing aids, cochlear implants, educational software, communication applications, 

and virtual and augmented reality tools. It further examines the positive impacts of these 

technologies on deaf children while also addressing the challenges and future prospects in their 

application. Overall, the study aims to enhance awareness of the vital role technology contributes 

to improving the quality of life and promoting social integration for children with hearing 

impairments. 

Material and methods. Data were collected from 90 lower-secondary students with hearing 

impairment in specialized schools in two provinces in Vietnam’s Central Highland and southern 

regions (Lam Dong and Dong Nai) prior to data collection. The questionnaire was designed to 

identify children's challenges related to learning and inclusion, as well as their needs for assistive 

technology in these domains. Additionally, five in-depth interviews were conducted with deaf 

students to gain deeper insights into their experiences, particularly regarding difficulties and 

specific technological support needs in learning, integration, and daily life. 

Results. The findings demonstrate the multifaceted challenges faced by children with hearing 

impairments in their daily lives. These challenges pose substantial barriers to basic 

communication, limiting both expression and receiving capacities, and negatively affect academic 

learning and information acquisition. Critically, seamless social integration becomes challenging, 

potentially leading to isolation. The children reported a strong need for advanced assistive 

technologies, including smartphones, hearing aids, education software, and communication 

applications. These findings underscore the positive role of technology in enhancing 

communication, learning experiences, and social integration for deaf children. Nevertheless, the 

adoption and effective use of assistive technology remains constrained by several factors, 

including financial limitations, shortages of specialized educators, and limited access in certain 

geographic regions. Looking ahead, continued technological development, increased societal 

awareness of these needs, and strengthened interdisciplinary research collaboration offer 

promising opportunities to mitigate these challenges and improve support systems for children 

with hearing impairments. 
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Conclusions. Children with hearing impairments demonstrate a strong demand for assistive 

technology, expressing a clear need for access to new technological devices to support their 

learning and facilitate integration into everyday life. Accordingly, continued research and 

improvement in the application of technologies for deaf children are essential to promote equity, 

social inclusion, and overall well-being for these vulnerable children. 
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Introduction 

 

Overview of Hearing Impairment and Its Impact on Children 

 

The term “hard of hearing” refers to individuals with mild to severe hearing loss where 

sounds, such as speech may be heard but not clearly understood. These individuals typically 

communicate using spoken language and can benefit from hearing amplification devices like 

hearing aids and cochlear implants. In contrast, deaf children have severe or profound hearing loss, 

resulting in very little or no hearing. While cochlear implants may assist with hearing and speech 

learning, many deaf children rely on visual support, such as signs, cued speech, and lipreading to 

communicate (World Health Organization [WHO], 2016). Globally, hearing loss among children 

and adolescents is a growing concern. In 2021, approximately 97.83 million children and 

adolescents under the age of 20 were affected by hearing loss, leading to an estimated 3.91 million 

years of living with a disability. From 1990 to 2021, the global prevalence rate increased from 

3,537 per 100,000 to 3711 per 100,000, with an annual increase of 0.15% (95% CI: 0.12–0.17) 

(Guo et al., 2024). Currently, more than 5% of the world's population – equivalent to 430 million 

people, including 34 million children, require rehabilitation to address disabling hearing loss. This 

number is projected to rise to over 700 million people by 2050, equating to one in every ten 

individuals (WHO, 2025). 

In Vietnam, hearing loss also presents a significant public health challenge. For every 

1,000 newborns, about 3 are born with hearing impairments in one or both ears. Based on 

1,744,400 births recorded in 2023, an estimated 5,232 babies were born with hearing loss. Despite 

this, only about 30% of newborns in Vietnam undergo hearing screening (Ministry of Health of 

Vietnam, 2023). Additionally, according to annual statistics from the Ministry of Health, on 

average, 1.4 million children are born in Vietnam each year, of which 1.5-2% have birth defects.  

Ninety percent of deaf children are born into hearing-enabled families (National Deaf 

Children’s Society, 2002), which often limits early language exposure and communication at 

home. Studies consistently show that children with hearing loss have many different difficulties. 

These include communication barriers and delays in receiving critical information due to impaired 

hearing (Schild & Dalenberg, 2016; Yoshinaga-Itano et al., 1998). Language deprivation from 

birth contributes to cognitive, emotional, social, and academic development delays (Freitas et al., 

2021). Deaf children especially need early access to language spoken or signed—starting in 

infancy. The critical period for language development is between birth and five years of age. If 

accessible language is not provided during this time, the consequences can be long-lasting. Even 

with hearing aids, without a rich language environment, children may still experience significant 

language delays (Burke et al., 2011).  

https://doi.org/10.26758/16.1.26
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Challenges Faced by Deaf Children in Communication, Education, and Mental Health 

Firstly, deaf children encounter significant communication difficulties not only with 

hearing individuals but also with other deaf peers and family members (Mwambe et al., 2018; 

Yoshinaga-Itano et al., 1998). Due to their inability to hear or speak, deaf children are most 

obviously affected by language development (WHO, 2016). Alys Young's (2002) study found that 

factors influencing the selection of communication methods for deaf children in the first year of 

life are information, expectations, and family identity. Many parents, however, receive insufficient 

or biased information from experts, which limits their understanding of various communication 

options, such as sign language, oral language, or bilingual approaches (Young, 2002).  

Meanwhile, in Vietnam, a number of studies also identified communication challenges 

faced by deaf children. These children often attended classes where sign language is used (General 

Statistics Office of Vietnam [GSO], 2018). Children also face many difficulties accessing 

information and barriers to information (WHO, UNESCO, International Labour Organization, & 

International Disability and Development Consortium, 2010). 

Secondly, deaf children face considerable difficulties in accessing and participating in 

education. Although they have the right to education at all levels, they often require specialized 

educational environments to succeed. In practice, a lack of appropriate schools, resources, and 

specialized facilities—including accessible infrastructure, braille boards, and trained teachers—

limits their access to quality education, as seen in both Vietnam and countries like Italy (Perrotta, 

2024). Stigma and discrimination from peers, teachers, and the wider community further hinder 

their inclusion and learning (Khairuddin et al., 2018; Scherer et al., 2023). Moreover, deaf children 

face specific learning difficulties, including challenges in reading, speaking, and mathematics due 

to limited language exposure (Govindan & S, 2014; WHO, 2016). Verbal or written language are 

often the primary modes of instruction, creating significant barriers for deaf students in mainstream 

educational settings (Mwambe et al., 2018). Data show that 26% of children with hearing 

difficulties are placed in specialized classrooms where sign language is typically used (GSO, 

2018). However, the shortage of individualized support services, such as speech therapy or special 

education assistants, continues to impede their educational development. 

Thirdly, deaf children are vulnerable to psychological difficulties. Communication 

barriers often lead to feelings of isolation and exclusion from peer interactions. These children 

may experience stress, behavioral issues, and emotional challenges such as anxiety, low self-

esteem, and rebellious or hyperactive behavior (Freitas et al., 2021). Discriminatory attitudes and 

the use of derogatory terms like "deaf", "dumb", or "mute" contribute to negative self-perception 

and psychological distress (Hoa, 2014). Additionally, deaf children may struggle with tension 

between deaf cultural  identity and broader societal norms, especially in formal school settings 

where spoken language is the norm and sign language support is lacking (Jones et al., 2001). 

Fourthly, children with hearing impairments face significant barriers in accessing 

essential resources. Medically, the welfare system of deaf children is seriously neglected, such as 

inadequate monitoring, lack of appropriate services, and the absence of a comprehensive data 

system on deafness, hearing loss, and hearing impairment, leading to poor assessment of scale and 

needs (Bowman, 2018). Financially, although the cost-effectiveness of hearing aids, cochlear 

implants and other hearing devices has been demonstrated, their acquisition and maintenance 

remain out of reach for many in low- and middle-income countries (Olusanya et al., 2014). Without 

timely intervention, children with hearing loss risk falling behind academically, which can limit 

future employment opportunities (Olusanya et al., 2014; WHO, 2016). Moreover, limited access 

to information and social support, lack of sign language interpretation services, and a shortage of 

information in appropriate languages further restricts communication.  

Fifthly, deaf children often struggle to integrate into society due to communication and 

interaction barriers. These difficulties can lead to social isolation, low self-confidence, loneliness, 
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and even depression (Fitriyani et al., 2024; WHO, 2016). Limited access to jobs, public services, 

and financial independence further hinders their full participation in society (Kim et al., 2018). 

Language-related learning challenges, particularly in reading and verbal communication, 

negatively impact self-esteem and social skill development (WHO, 2016). In inclusive education 

settings, children with hearing impairment may face stigma or exclusion from peers and teachers. 

This creates emotional distress and further alienates them from learning environments (Dixon et 

al., 2004). It is estimated less than 2% of the 34 million deaf children worldwide receive early 

childhood exposure to a signed language  (Murray et al., 2019) and reality shows that access to 

hearing aids is slow (Hulme et al., 2022). Thus, deaf children require inclusive educational 

environments where they can learn alongside their peers with appropriate support (Khairuddin et 

al., 2018). However, there is a shortage of specialized teachers trained to meet the specific needs 

of deaf students (Umah et al., 2024).  

Technology is vital for helping hearing-impaired children overcome learning and social 

barriers. This article reviews assistive tools—such as hearing aids, cochlear implants, educational 

software, and VR/AR—while examining their impact, challenges, and future potential. Ultimately, 

this study highlights how technology improves the quality of life and fosters social integration for 

these children. 

 

Role of Technology in Communication and Inclusion 

Children with hearing impairments require comprehensive educational strategies that 

incorporate technology to enhance communication and foster social inclusion. Effective teaching 

approaches should integrate visual aids, videos, and sign language, supported by diverse, 

engaging, and regularly updated learning materials. Additionally, routine hearing health 

screenings are crucial for early detection and timely intervention. Devices such as hearing aids and 

cochlear implants can significantly improve auditory perception; however, their high cost presents 

a financial burden for many families, especially in low- and middle-income countries (Nagels et 

al., 2024).  

In the Vietnamese context, early diagnosis and timely treatment, along with 

environmental adaptations—such as using visible signals to alert children—are essential. For 

instance, positioning cribs in areas where children can easily see their caregivers helps compensate 

for hearing deficits and provides a sense of security (Hoa, 2014). Other assistive devices include 

TV headsets, amplified phones, and light-based alert systems for doorbells (WHO et al., 2010). 

Beyond these tools advanced devices have been developed to convert spoken language into sign 

language and vice versa, facilitating two-way communication. One example is the FFCDH (Face-

to-Face Conversation Deaf and Hearing people) model developed in English and Japanese 

(Mwambe et al., 2018). Modern technological devices, such as phones, computers, and the 

Internet-based platforms serve as vital tools for deaf children’s learning, communication, and daily 

living. Technologies function as essential extensions of sensory access—essentially becoming the 

"ears" of deaf individuals in navigating contemporary life (GSO, 2018). Software like Cooledit 

and praat supports Vietnamese tone pronunciation and enhances oral communication skills (Anh, 

2018). 

Despite the evident importance of these technologies, access remains limited. In Ho Chi 

Minh City, some specialized schools still lack essential equipment for early intervention, 

particularly hearing aids (Phương, 2010). Research in Vietnam has explored the use of HamNoSys 

(Hamburg Notation System) and Avatar 3D JASigning to bridge gaps in sign language 

communication. This research has led to the development of PC-based tools designed to support 

communication with deaf and hard-of-hearing individuals, addressing the shortage of human 

interpreters (Ngôn & Đa, 2017). Additional technological interventions include the use of 

multimedia learning materials. For example, "Happy to Learn Rhymes" CDs were developed using 

MS PowerPoint and Windows Movie Maker to support deaf children’s language acquisition (Mỹ 
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& Hiền, 2007). The BABYBEATS software is another tool used to help develop auditory skills in 

young children with hearing impairments. Hearing aids amplify sound, enabling better speech 

detection and improving communication, social interaction, and learning outcomes (Châu, 2024).  

Data from a study in Victoria, Australia, involving 882 children under 66 months old 

(2012–2022), revealed that 33.3% used hearing aids, 10.3% used cochlear implants, and 56.4% 

did not use any assistive devices. Although children with cochlear implants exhibited delayed 

communication skills, they demonstrated superior gross motor abilities compared to those without 

devices (Zehnwirth et al., 2025). These findings underscore the importance of tailoring 

technological solutions to the specific developmental needs of deaf children. Notably, the design 

of assistive technologies should involve the participation of deaf children themselves. Research by 

Leigh Ellen Potter, Jessica Korte, and Sue Nielsen found that children with hearing impairments 

differ from their hearing peers in many areas. A combination of these differences requires an 

approach tailored to their needs. For example, the "Seek and Sign" project, in which deaf children 

are involved as design partners and Cooperative Inquiry (Potter et al., 2014). In another innovative 

example, the micro:bit device has been employed to enable communication between non-verbal 

individuals and others through visual signals. This low-cost, wearable technology can translate 

basic needs—such as hunger or thirst—into illuminated symbols, and also notify users of external 

auditory events, such as alarms or calls (Asa'ad, 2025). 

To assess the effectiveness of assistive technologies, research has shown that although 

short-term outcomes may not differ significantly, long-term and consistent use of hearing aids is 

associated with improvements in language development, auditory attention in noisy environments, 

and academic performance (Stewart et al., 2022). Similarly, in a pilot project in the UK involving 

300 deaf children using virtual reality (VR) games combined with paired headphones, VR has 

helped children better identify sounds in chaotic situations, increasing their ability to understand 

speech (Parmar et al., 2024). 

Despite technological advancements, there remains a lack of localized research in 

Vietnamese provinces regarding the technological needs of deaf children in specialized education 

settings. This gap highlights the need for studies exploring the realities faced by these children in 

learning and integration processes. Preliminary findings indicate that children with hearing 

impairments continue to experience significant barriers and express a strong desire for 

technological support. Assistive technologies not only help them overcome learning difficulties 

but also boost their confidence, autonomy, and inclusion in modern society. 

 

Material and methods 

 

The study employed a mixed-method design, integrating both quantitative and qualitative 

approaches. Quantitative data were collected through a survey administered to 90 deaf students in 

Grades 6 to 9 who were enrolled in two specialized schools located in the Central Highland and 

South of Vietnam. Of the participants, 34 students (37.8%) were from the Lam Dong province 

Center for Supporting the Development of Inclusive Education 1 (Cam Ly), and 56 students 

(62.2%) were from the Dong Nai province Center for Supporting the Development of Inclusive 

Education. The questionnaires were developed based on a review of relevant literature and 

structured instrument-design process. It focused on identifying children's difficulties related to 

learning and social inclusion, as well as their needs for assistive technology devices in these 

domains. Responses were measured using the five-point Likert scale to assess the level of 

difficulties and perceived needs.  

Qualitative data were collected through five in-depth interviews, including interviews with 

three deaf children and two institutional leaders from the participating centers. Two separate semi-

structured interview guides were developed. The first guide was used with deaf students to explore 

their lived experiences, learning and integration challenges, technological needs, and perceptions 
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of the role of assistive devices in their daily life. These interviews were conducted with the 

assistance of a teacher proficient in sign language. The second interview guide targeted 

institutional leaders to assess their existing facilities, challenges in service provision, and the 

availability, use, and perceived need for assistive technological devices for children with hearing 

impairments. 

Quantitative data were analyzed using SPSS version 25.0, employing descriptive statistical 

techniques, including the calculation of means, medians, standard deviations, as well as minimum 

and maximum values to summarize the distribution of variables. Cross-tabulations and checklists 

were used to further examine relationships between variables. Inferential statistical analyses, 

including independent samples t-tests, analysis of variance (ANOVA), chi-square tests, and 

regression analysis, were conducted to examine associations among variables and to identify 

predictors of assistive technology (AT) demand. The internal consistency of measurement scales 

was assessed using Cronbach’s alpha. 

Qualitative data were audio-recorded and transcribed using NotebookLM software to 

convert recordings into textual data. The resulting transcripts were analyzed using hematic 

analysis, with themes and subthemes identified to support systematic comparison and in-depth 

interpretation of participants’ perspectives. 

 

Results 

 

Demographic information about the research participants 

Of the 90 children surveyed, 48 were female (53.3%) and 42 were male (46.7%). Most 

participants were enrolled in Grade 6, comprising 34.4% of the sample (n = 31), followed by Grade 

8 (26.7%), Grade 7 (22.2%), and Grade 9 (16.7%). The ages of participating deaf children ranged 

from 13 to 23 years, with a mean age of 17.20 years (SD = 1.89). 

With respect to the severity of hearing loss, 44.4% of the children (n = 40) were identified 

as having mild hearing loss, representing the largest proportion of the sample. This was followed 

by severe hearing loss (36.7%, n = 33), moderate hearing loss (15.6%, n = 14), and profound 

hearing loss (3.3%, n = 3). Children diagnosed with hearing impairment are often assessed and 

referred to specialized educational institutions at an early age. Consequently, many participants 

had spent extended periods in specialized centers, with some entering these facilities as early as 

two to three years of age (Table 1). 

 

Difficulties of deaf children  

Table 2 illustrates the levels of difficulty experienced by deaf children across six key 

areas, rated on a 5-point scale (1 = no difficulty, 5 = most difficult). The greatest challenge reported 

was in accessing examination and treatment for hearing rehabilitation, with the highest mean score 

of 3.28 and 30.0% of respondents rating this aspect at the highest difficulty level. This was 

followed by difficulties in career and employment orientation (mean = 3.18), with 20.0% of 

children selecting the highest difficulty level, and difficulties due to stigma and discrimination 

(mean = 3.07), with 42.2% indicating a moderate level of difficulty (score 3). Difficulties in 

integration also showed a relatively high mean score (2.87), with 15.6% rating this as level 4 and 

12.2% as level 5. Learning difficulties received a mean score of 2.79, and communication 

difficulties were rated lowest in comparison (mean = 2.70), though still significant, with over one-

third of respondents (38.9%) indicating a moderate level of difficulty. Overall, the results highlight 

that while communication and learning are key challenges, access to hearing-related medical 

support and long-term life opportunities pose even greater difficulties for children with hearing 

impairments. 
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Table 1 

Research participants’ characteristics 

 

    N % 

Gender Male 48 53.3 

Female 42 46.7 

Grade 6 31 34.4 

7 20 22.2 

8 24 26.7 

9 15 16.7 

Level of hearing impairment Mild 40 44.4 

Moderate 14 15.6 

Severe 33 36.7 

Profound 3 3.3 

Having Disability Certificate No 75 83.3 

Yes 15 16.7 

Duration in the centers Less than 3 years 33 36.7 

From 3 to less than 6 years 7 7.8 

From 6 to less than 10 years 29 32.2 

Over 10 years 21 23.3 

 

 

Table 2 

Difficulties faced by deaf children 

 

No. Difficulties 

Level of agreement (1 is no 

difficult to 5 is the most difficult) Mean 
Std. 

Deviation 
1 2 3 4 5 

1 Difficulties in examination and 

treatment for hearing 

rehabilitation 

14.4 18.9 21.1 15.6 30.0 3.28 1.44 

2 Difficulties in career and 

employment orientation 
12.2 16.7 32.2 18.9 20.0 3.18 1.28 

3 Difficulties due to stigma and 

discrimination 
7.8 22.2 42.2 11.1 16.7 3.07 1.15 

4 

Difficulties in integration 

16.7 20.0 35.6 15.6 12.2 2.87 1.23 

5 
Difficulties in learning 

18.9 22.2 34.4 10.0 18.9 2.79 1.28 

6 
Difficulties in communicating 

24.4 16.7 38.9 4.4 15.6 2.70 1.32 

 

The six-item scale demonstrated acceptable internal consistency, with a Cronbach’s alpha 

of 0.770. Corrected item–total correlations ranged from 0.337 to 0.670, indicating that all items 

were adequately correlated with the overall scale. Most items contributed positively to scale 

reliability, as removing them would reduce the alpha value. Although deleting the item related to 
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difficulties in examination and treatment for hearing rehabilitation would slightly increase 

Cronbach’s alpha to 0.786, the item was retained due to its acceptable correlation and conceptual 

relevance. 

Upon discovering their children's communication difficulties, many parents sought 

medical consultations at various hospitals. However, the distance to these healthcare facilities and 

the high associated costs posed significant challenges. Deaf children, being unable to hear or speak, 

rely entirely on sign language for communication. While they can communicate effectively with 

their deaf peers, communication with their parents remains limited, largely due to the parents' 

insufficient use and understanding of sign language (In-depth interview with deaf children in Lam 

Dong Province). 

These children often express fear or discomfort with reading, especially with long texts, 

which they find difficult to understand. For instance, when asked simple questions such as “At 

what age did your parents take you to the Learning Center?” or “What grade are you in?”, some 

children responded with confusion or unrelated answers, indicating comprehension difficulties (In-

depth interview with a deaf child in Dong Nai). Additionally, there are regional variations in 

Vietnamese sign language across the North, Central, and South, which may further complicate 

communication and learning processes (Thiệp, 2016). Regarding social integration, children often 

face communication barriers in their communities. Their reliance on sign language limits 

interactions with hearing peers, grandparents, and other family members who are unfamiliar with 

the language (In-depth interview with teachers). 

 

Needs of deaf children 

Children with hearing impairment need support from various perspectives, as shown in 

Table 3.  

 

Table 3 

Deaf children’s needs for support 

 

No. Needs 

Level of agree (1 is the 

disagree to 5 is the most agree) 
Mean 

Std. 

Deviation 

1 2 3 4 5   

1 Need for communication 

support 

14.4 24.4 34.4 11.1 15.6 2.89 1.249 

2 Need for learning support 20.0 16.7 36.7 14.4 12.2 2.82 1.259 

3 Need for psychological support 

and counseling 

10.0 31.1 41.1 14.4 3.3 2.70 0.953 

4 Need for information support 8.9 23.3 42.2 16.7 8.9 2.93 1.058 

5 The need to support vocational 

training and job creation 

13.3 24.4 30.0 17.8 14.4 2.96 1.244 

6 Need for support for inclusion 7.8 28.9 36.7 21.1 5.6 2.88 1.015 

 

Overall, the most agreed-upon need was support for vocational training and job creation, 

with a mean score of 2.96 (SD = 1.244), followed closely by the need for information support 

(Mean = 2.93, SD = 1.058). These results suggest that children with hearing impairments are 

concerned about their future careers and the accessibility of information for their development and 

daily functioning. The need for communication support had a mean score of 2.89 (SD = 1.249), 

indicating moderate agreement, as did the need for support for inclusion (Mean = 2.88, SD = 1.015) 

and learning support (Mean = 2.82, SD = 1.259). These responses reflect the challenges deaf 
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children face in interacting with others and succeeding academically. Interestingly, the lowest level 

of agreement was found in the need for psychological support and counseling, with a mean of 2.70 

(SD = 0.953), suggesting that while this area is still relevant, it may be less of an immediate 

concern for some children or perhaps under-recognized. 

The six-item scale assessing support needs demonstrated acceptable internal consistency, 

with a Cronbach’s alpha of 0.772. Corrected item–total correlations ranged from 0.410 to 0.684, 

indicating that all items contributed adequately to the overall scale. The removal of any item would 

not substantially improve the reliability coefficient, as Cronbach’s alpha if item deleted remained 

comparable to or lower than the overall alpha. Therefore, all items were retained for subsequent 

analyses. 

These findings highlight that deaf children express the greatest needs in areas directly 

related to their future independence and information access, while also indicating ongoing support 

needs in communication, education, and social inclusion. 

 

The current situation of technology devices used to support children  

The data indicate varying levels of access to technological devices among children with 

hearing impairments. Hearing aids are the most commonly used assistive device, with 73.3% of 

respondents reporting access, reflecting their central role in supporting auditory function. 

Smartphones are widely accessible, with 95.6% of participants utilizing them, suggesting their 

multifunctional value in communication, learning, and daily activities. Approximately 54.4% of 

children reported access to computers, tablets, and learning support software, demonstrating a 

moderate level of technological integration in educational settings. In contrast, more specialized 

tools such as text-to-speech devices and communication applications are less frequently used, with 

only 16.7% and 34.4% of respondents respectively reporting access. Access to cochlear implants 

remains limited, with just 7.8% of children having received them, potentially due to financial, 

medical, or procedural barriers. Finally, virtual reality (VR) technology appears to be the least 

utilized, with only 13.3% of children accessing it, while 85.6% have no exposure—highlighting 

significant gaps in access to advanced assistive technology. These findings underscore the 

disparity in technological support and point to the need for greater investment and policy attention 

to enhance equitable access for deaf children. 

To explore in greater detail the types of technological devices used by deaf children, the 

findings reveal a diverse range of assistive tools currently in use. Hearing aids are relatively widely 

used, with 71.1% of children reporting access, emphasizing their fundamental role in auditory 

support. In contrast, access to cochlear implants remains notably limited, with only 5.6% of 

respondents having received one, possibly due to high costs or surgical requirements. Smartphones 

are the most accessible technological device, with 88.9% of participants reporting usage, 

highlighting their critical role in communication and digital engagement. 

Just over half of the children indicated access to computers and tablets (53.3%) and 

learning support software (52.2%), suggesting moderate integration of technology in educational 

environments. However, more specialized tools remain less accessible. Only 18.9% of children 

have access to text-to-speech devices, and 33.3% reported using communication applications, 

which may be essential for improving interaction and literacy. The least accessed technology is 

virtual reality (VR), with only 8.9% of respondents reporting usage, and 87.8% indicating no 

access. These findings underscore substantial disparities in the availability of advanced assistive 

technologies, pointing to a critical need for targeted interventions and investment to enhance 

digital inclusion and learning support for deaf and hard-of-hearing children (Table 4). 

However, when interviewing, they are hardly allowed to use it because of school 

regulations; they can use it at the end of the day, or when they need to be contacted, they will ask 

the homeroom teacher or teachers in the school. 71.1% of children think that they have been using 



402 
 

hearing aids. When talking to them, they said they did not like it very much because there was a 

difference, and sometimes the effect was not high, and they did not like to use it either. 

 

Table 4 

 The technology equipment that deaf children have been using (%) 

 

No. Technology equipment No Yes Total  

1 Hearing aids 28.9 71.1 100.0 

2 Cochlear implant 94.4 5.6 100.0 

3 Smartphones 11.1 88.9 100.0 

4 Computers, Tablets 46.7 53.3 100.0 

5 Learning Support Software 47.8 52.2 100.0 

6 Text-to-speech Devices 80.0 18.9 98.9 

7 Communication Apps 65.6 33.3 98.9 

8 Virtual Reality Technology 87.8 8.9 96.7 

 

The technological devices used by deaf children originate from various sources. For 

hearing aids, 35.6% of respondents reported receiving them through sponsorship, while only 

16.7% indicated that their families purchased them independently. In terms of smartphones, 52.2% 

of children stated that they were purchased jointly with family support, while 24.4% reported 

acquiring the devices through a combination of personal purchase and sponsorship. Regarding 

learning support software, 33.3% of students noted that the tools were provided through 

sponsorship (Table 5). In practice, most deaf children attend specialized educational institutions 

where schools provide the necessary technological equipment, including pre-installed learning and 

communication applications on school computers and mobile devices. As a result, students often 

do not need to purchase these tools themselves. 

 

Table 5 

Sources of technological equipment supply 

 

No. Technology Equipment Self-purchase Sponsored Both Do not know 

1 Hearing aids 16.7 35.6 13.3 23.3 

2 Cochlear implant 5.6 7.8 1.1 42.2 

3 Smartphones 52.2 14.4 24.4 6.7 

4 Computers, Tablets 13.3 23.3 14.4 20.0 

5 Learning Support Software 3.3 33.3 16.7 20.0 

6 Text-to-speech Devices 1.1 10.0 13.3 45.6 

7 Communication Apps 2.2 35.6 11.1 16.7 

8 Virtual Reality Technology 5.6 18.9 5.6 30.0 

 

Among the devices, smartphones were reported as the most frequently used, with a mean 

score of 3.56 (SD = 1.15), followed by computers and tablets (M = 3.00, SD = 0.94). Hearing aids 

also showed a moderate level of use (M = 2.89, SD = 1.49), while learning support software was 

used with slightly less frequency (M = 2.77, SD = 0.99). Other tools such as text-to-speech devices 

(M = 2.45, SD = 1.39), communication apps (M = 2.52, SD = 0.99), and cochlear implants (M = 

2.21, SD = 1.26) had relatively lower mean usage scores. Virtual reality technology was the least 
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frequently used, with a mean of 2.15 (SD = 0.97). These findings suggest that while smartphones 

and basic digital tools are integrated into the daily activities of many deaf children, more 

specialized or advanced technologies such as virtual reality and cochlear implants are used far less 

frequently (Table 6). 

 

Table 6 

Children’s frequency of using technological devices 

 

No. 
Technology equipment 

 

Level of frequency (1 is the 

infrequent to 5 is the most 

frequent) 

Mean 
Std. 

Deviation 

1 2 3 4 5   

1 Hearing aids 24.4 14.4 24.4 8.9 22.2 2.89 1.49 

2 Cochlear implant 22.2 16.7 5.6 11.1 2.2 2.21 1.26 

3 Smartphones 6.7 5.6 38.9 21.1 26.7 3.56 1.15 

4 Computers, Tablets 5.6 13.3 47.8 11.1 6.7 3.00 0.94 

5 

Learning Support 

Software 

7.8 17.8 32.2 10.0 3.3 2.77 0.99 

6 Text-to-speech Devices 21.1 21.1 12.2 3.3 11.1 2.45 1.39 

7 Communication Apps 11.1 22.2 26.7 6.7 2.2 2.52 0.99 

8 

Virtual Reality 

Technology 

22.2 15.6 26.7 1.1 1.1 2.15 0.97 

 

 

The most prominent barrier identified was the perception that technology is expensive, 

with 52.2% of respondents indicating this issue. Similarly, 44.4% of children reported that the 

technology was difficult for them. A lack of knowledge about where to purchase equipment was 

also a significant barrier, reported by 44.1% of participants. In addition, 24.4% of respondents 

found technological tools unaffected, while 18.9% cited not being common as a limiting factor. 

These findings suggest that beyond affordability, awareness, accessibility, usability, and perceived 

relevance remain critical challenges in adopting assistive technologies among deaf children in the 

studied context (Table 7). 

 

Table 7 

Difficulties of deaf children when accessing technological devices (%) 

 

No. Technology equipment No Yes Total  

1 I don't know where to buy 58.9 41.1 100.0 

2 Expensive 47.8 52.2 100.0 

3 Difficult to use 55.6 44.4 100.0 

4 Not affected 75.6 24.4 100.0 

5 Not common 81.1 18.9 100.0 

 

Table 8 below presents data on the perceived usefulness of various technological devices, 

measured on a 5-point Likert scale (1 = not useful, 5 = most useful). Among the tools, smartphones 

were considered the most useful, with a mean score of 3.31 (SD = 1.124), followed closely by 

learning support software (Mean = 3.10, SD = 1.010) and hearing aids (Mean = 3.00, SD = 1.100). 
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Computers and tablets also received a moderately positive assessment (Mean = 2.98, SD = 1.222). 

In contrast, cochlear implants and virtual reality technology were perceived as less useful, with 

mean scores of 2.28 (SD = 1.161) and 2.39 (SD = 1.056), respectively. Similarly, text-to-speech 

devices (Mean = 2.40, SD = 1.015) and communication apps (Mean = 2.73, SD = 0.936) were 

rated lower in terms of usefulness. These findings suggest that while some digital tools are valued 

by deaf children, others are perceived as less effective, possibly due to limitations in accessibility, 

usability, or relevance to their communication needs. 

 

Table 8 

Usefulness of technological devices for deaf children 

 

No. Technology equipment 

Level of usefulness (1 is no 

useful to 5 is the most useful) Mean 

 

Std. 

Deviation 1 2 3 4 5 

1 Hearing aids 10.0 12.2 48.9 7.8 12.2 3.00 1.100 

2 Cochlear implant 17.8 14.4 16.7 3.3 3.3 2.28 1.161 

3 Smartphones 7.8 8.9 41.1 20.0 16.7 3.31 1.124 

4 Computers, Tablets 11.1 21.1 27.8 16.7 12.2 2.98 1.222 

5 Learning Support Software 5.6 10.0 38.9 13.3 7.8 3.10 1.010 

6 Text-to-speech Devices 13.3 21.1 20.0 7.8 1.1 2.40 1.015 

7 Communication Apps 7.8 14.4 34.4 7.8 2.2 2.73 0.936 

8 Virtual Reality Technology 13.3 22.2 17.8 6.7 2.2 2.39 1.056 

 

Feedback from 25 deaf children, smartphones are particularly valued for their role in 

enhancing communication, accessing information, and completing academic tasks. One student 

explained, “I need a smartphone because it offers many interesting learning materials and strange 

new things to explore.” Others emphasized the educational benefits, stating, “I want to use my 

phone to absorb knowledge and improve in subjects like literature and mathematics.” Computers 

and tablets were also highly regarded, especially due to the advantage of larger screens that 

improve visual accessibility. One child noted, “I need a laptop because the large screen makes it 

easier to study and see the content.” Devices were also deemed essential for online learning and 

collaborative study, as reflected in comments such as, “I need a computer because I study online,” 

and “I need a phone to study in a group, chat with friends, and share knowledge.” Another student 

remarked, “I want to study math, physics, and programming online to absorb knowledge 

confidently without fear of making mistakes.” Several children also highlighted the importance of 

accessible, affordable, and user-friendly devices. Many saw smartphones as particularly 

convenient, describing them as “easy to use,” “practical,” and “helpful for communication.” Some 

expressed the desire to access social media and stay informed, saying, “I need a phone because it 

provides new information that helps me expand my knowledge.” In addition to smartphones and 

computers, hearing aids were frequently mentioned as necessary devices. Students shared their 

desire to hear their parents, teachers, and friends more clearly: “I need hearing aids because I want 

to hear my parents calling me,” and “I use hearing aids to communicate with my family and 

friends.” Others acknowledged the difficulties in verbal communication without these tools: “It is 

hard to hear and speak; I don’t understand much, so I need hearing aids to connect with others.” 

Table 9 presents the perceptions of deaf children regarding the support they receive for 

using technological devices in educational and assistive contexts. Overall, the findings indicate a 

moderate to high level of agreement on most support-related activities, with several areas 

demonstrating particularly strong support from schools and teachers. The highest-rated item was 
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"Teachers guide the use of devices for children" (M = 3.79, SD = 0.86), suggesting that direct 

instructional support from educators plays a key role in facilitating technology use. Similarly, 

"Teachers introduce assistive devices for children" also received a relatively high mean score (M 

= 3.64, SD = 0.89), indicating the proactive involvement of educators in introducing available 

technological solutions. Additionally, children acknowledged that centers regularly connect them 

with assistive devices (M = 3.57, SD = 0.81), and that there is an expressed need for even more 

connectivity in terms of technology support (M = 3.43, SD = 0.86). This implies a perceived gap 

between the current level of provision and children's needs. Interestingly, while technical support 

activities generally received favorable ratings, satisfaction with the supported technology devices 

remained comparatively lower (M = 3.38, SD = 0.77). This suggests that while the infrastructure 

and support systems are partially in place, there may be limitations in the quality, appropriateness, 

or effectiveness of the devices provided. The lowest standard deviation (SD = 0.77) was found in 

the item "Children receive assistance connecting technology devices" and “Children are satisfied 

with supported technology devices”, indicating relative consensus among respondents. These 

results highlight both the positive contributions of educators and institutions, and the ongoing need 

for enhanced access and support mechanisms to maximize the impact of assistive technology for 

deaf children. 

 

Table 9 

Assessment of deaf children on technology device support activities 

 

No. Technology devices 

Level of agreement (1 is disagree 

to 5 is the most agree) 
Mean 

Std. 

Deviation 

1 2 3 4 5   

1 

The center regularly connects 

so that children have assistive 

devices 

1.1 6.7 35.6 45.6 10.0 3.57 0.81 

2 
The center makes connections 

that support good equipment 

3.3 8.9 31.1 47.8 8.9 3.50 0.90 

3 

The center needs more 

connectivity in terms of 

technology devices 

2.2 10.0 38.9 40.0 8.9 3.43 0.86 

4 
Teachers in the school 

connect devices for children 

5.6 6.7 32.2 43.3 12.2 3.50 0.97 

5 
Teachers introduce assistive 

devices for children 

3.3 4.4 30.0 48.9 13.3 3.64 0.89 

6 Teachers guide the use of 

devices for children 

1.1 3.3 32.2 42.2 21.1 3.79 0.86 

7 

Children receive assistance 

connecting technology 

devices 

2.2 3.3 43.3 43.3 6.7 3.49 0.77 

8 
Children are satisfied with 

supported technology devices 

0.0 11.1 46.7 35.6 6.7 3.38 0.77 

9 
Children need more support 

with technology devices 

2.2 6.7 36.7 40.0 14.4 3.58 0.89 

 

The suitability of the data for factor analysis was confirmed by a Kaiser–Meyer–Olkin 

(KMO) measure of 0.783, indicating adequate sampling adequacy, and Bartlett’s Test of 
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Sphericity, which was statistically significant (χ² = 312.141, df = 36, p < .001). These results 

support the appropriateness of conducting principal component analysis (PCA). 

PCA extracted two components with eigenvalues greater than 1, explaining a cumulative 

58.81% of the total variance. After Varimax rotation, the first component accounted for 29.99% 

of the variance and was primarily associated with institutional and technical connectivity support 

(e.g., center-level connections and device accessibility). The second component explained 28.82% 

of the variance and reflected instructional and user-oriented support, including teacher guidance 

and children’s needs for additional assistance with assistive technology. 

The rotated component matrix showed satisfactory factor loadings, with all items loading 

meaningfully (≥ .30) on one of the two components, indicating a clear and interpretable factor 

structure. 

 

Discussions 

 

The study has showcased that deaf children are facing many challenges, particularly in 

communication and learning when they need a lot of time to learn sign language before entering 

the high school program. Therefore, the findings underscore the critical role that assistive 

technologies play in supporting deaf children's communication, education, and social integration. 

The children’s responses reflect a consistent pattern of reliance on various technological devices—

primarily hearing aids, smartphones, computers, and tablets—to overcome barriers related to 

auditory and verbal communication. Smartphones emerged as the most versatile and accessible 

device. Children reported using them for multiple purposes, including accessing educational 

materials, searching for information, communicating with peers and teachers, and engaging in 

group study. This aligns with existing research that identifies mobile technology as a vital tool for 

promoting digital inclusion and interactive learning among children with disabilities (Nagels et al., 

2024; Potter et al., 2014). Furthermore, the portability and multifunctionality of smartphones make 

them a preferred choice for children who seek flexibility in learning and social interaction. 

Similarly, computers and tablets were cited for their value in enhancing online learning and visual 

engagement. Children noted that larger screens improved the visibility of content, making it easier 

to follow lessons, particularly for subjects such as mathematics, physics, and computer sciences. 

These findings resonate with previous studies demonstrating that visual-based instruction, when 

combined with accessible digital platforms, supports better academic outcomes for deaf students 

(Zehnwirth et al., 2025; Stewart et al., 2021). Hearing aids were also widely referenced, 

particularly for their utility in facilitating communication with parents, teachers, and peers. 

However, concerns about their limited effectiveness, damage over time, or battery failure were 

also raised. This highlights a broader issue of sustainability and maintenance, which often hinders 

consistent usage—especially in low-resource settings like Vietnam. In line with prior literature, 

this study confirms that although hearing aids and cochlear implants are effective in improving 

auditory perception, access and long-term functionality remain problematic (BO et al., 2014; 

WHO, 2016). 

Interestingly, while children acknowledged the benefits of more advanced technologies—

such as cochlear implants, virtual reality tools, or text-to-speech applications—these were largely 

out of reach due to high costs, limited availability, and lack of familiarity. This suggests a pressing 

need to bridge the gap between technological innovation and practical accessibility, especially for 

low-income families in developing countries. Moreover, the findings point to a need for localized 

and culturally relevant technological solutions tailored to the specific linguistic and educational 

contexts of deaf children in Vietnam. The study also revealed several challenges affecting deaf 

children’s broader learning and development. These include delays in sign language acquisition, 

differences in regional sign language structure, and difficulties in expressing thoughts through 

written language. Such challenges reinforce the importance of simple, clear communication during 
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both instructional and research interactions with deaf children. The responses further emphasize 

that assistive devices must be not only effective but also convenient, affordable, and user-friendly. 

Many children rely heavily on their devices, particularly outside of school hours or during 

holidays, underscoring the need for sustained, daily access. The deterioration of older hearing aids 

and the lack of financial resources to replace them suggest a broader issue of systemic 

underinvestment in specialized support services for deaf children. 

Deaf children express a clear desire for compact, user-friendly, and cost-effective 

technologies that support their learning and communication. They value the guidance and 

connection facilitated by educational institutions and teachers in accessing these resources. 

However, to truly bridge the digital divide, there remains an urgent need for stronger institutional 

commitment, sustained investment, and cross-sector collaboration to ensure that no child is left 

behind in the digital era. 

 

Conclusion 

 

Children with hearing impairments in Vietnam—and similar low- and middle-income 

contexts—face numerous challenges related to hearing rehabilitation, education, vocational 

training, and social inclusion. These children express a strong desire to be supported, particularly 

in communication and skill development. They recognize the importance of various technological 

devices in their daily lives, including smartphones, hearing aids, computers, tablets, and, to a lesser 

extent, cochlear implants, virtual reality tools, and speech-to-text devices. The findings confirm 

that communication barriers with hearing peers and a scarcity of specialized pedagogical resources 

constitute the primary challenges for deaf lower-secondary students in the Lam Dong and Dong 

Nai provinces. Furthermore, qualitative analysis identifies prohibitive hardware costs and 

insufficient professional development in technological integration for educators as the two critical 

impediments to the adoption of assistive technologies in these settings. 

The study underscores the crucial role of schools, teachers, and support centers in 

connecting children with assistive technologies and guiding them in their use. Deaf children highly 

appreciate these efforts but express a need for continued and expanded support. Addressing the 

persistent gaps in access, affordability, and sustainability of assistive technologies requires a 

coordinated, multisectoral approach. Educators, policymakers, healthcare providers, and 

technology developers must work together to create inclusive environments where deaf children 

can thrive academically and socially. Ensuring equitable access to appropriate technology is a vital 

step toward promoting the well-being and full participation of deaf children in society. 

This study contributes to both the theoretical and practical foundations supporting the use 

of technology to promote social inclusion for children with hearing impairments in specialized 

support centers. In Vietnam, the State has established specific regulations and policies aimed at 

supporting this population, with legal frameworks facilitating the integration of deaf children, 

particularly through the application of digital technologies. The upgrading and provision of 

technological equipment in schools serve as tangible examples of these policy commitments in 

practice. Nevertheless, the limited duration and scope of the study, which was conducted at only 

two centers, restrict the generalizability of the findings and do not fully capture the broader 

landscape of technological needs for inclusive education and learning among deaf students 

nationwide. Future research should therefore expand to include a larger number of specialized 

educational institutions across Vietnam to provide a more comprehensive understanding of 

technology use in supporting inclusion and learning for children with hearing impairments. 
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