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Abstract 

Assistive technology represents various forms of equipment, programs or products used to 

increase, maintain or improve the functional abilities of people with disabilities. For children 

with multiple disabilities, the use of assistive technology is an opportunity to engage in various 

activities and consequently improve the quality of life.  

The aim of this paper is to present an example of adopting the use of assistive technology in a 

child with multiple disabilities and factors that contribute to this process from the perspective 

of an educational rehabilitator during the rehabilitation treatment period.   

After studying theoretical assumptions of the use of eye gaze technology and the challenges 

that arise in practice, problem areas were identified. The data was collected by a questionnaire 

during a semi-structured interview and then processed with thematic analysis of the content. 

The results point to progress of a child in communication contributed to adopting the use of 

assistive technology. Furthermore, the results point to the contribution of educational 

rehabilitation assessment and selection of assistive technology, application of pre-training and 

training, customization process and providing education and support to the parents of a child 

with multiple disabilities. The findings indicate an important role of educational rehabilitation 

work in the adoption of the use of assistive technology in a child with multiple disabilities.  

 

Keywords: assistive technology, eye gaze technology, multiple disabilities   

Introduction  

The use of assistive technology (AT) enables daily functioning and involvement in 

activities and significantly contributes to the quality of the lives of children with disabilities and 

disabled people in general (Lancioni et al., 2013). Eye gaze systems are defined as hightech 

gaze based assistive technology and usually consist of an eye tracker device that is attached to 
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a tablet or a computer monitor with built-in specialised software (Batistić Pešić 2012.; Karlsson 

et al., 2017). Eye gaze assistive technology has the potential to enhance performance within 

several domains related to activities and participation in the daily lives of children with multiple 

disabilities. Usage of eye gaze can contribute to the progress in the efficient use of computers, 

increase learning opportunities, development of independence and social interaction (Perfect et 

al., 2020). As key factors in adopting usage of eye gaze technology authors implicate 

assessment of visual skills, positioning and posture, cognitive status, purpose of usage, 

motivation for usage, constant professional support as well as family support (Stokes & Roden, 

2017).   

 

Methods  

The aim of this paper is to present an example of adopting the use of assistive technology 

in a child with multiple disabilities and factors that contribute to this process from the 

perspective of an educational rehabilitator during the rehabilitation treatment period. This study 

was conducted using semi-structured interview. Given the theoretical assumptions of the use of 

assistive technology and the challenges that arise in practice, a list of topics was created to guide 

the interview. The interview was 70 minutes long, audio recorded and transcribed verbatim.  

The research participant is an educational rehabilitator with specialised knowledge of assistive 

technology, including assessment, rehabilitation treatment, providing support and counselling 

to the family. The object of interest in this study was defined as educational rehabilitation 

treatment for a school-aged child who does not use functional speech, generate writing, or use 

any other typical forms of language. This includes communication through facial expressions 

or eye gaze. School-aged was defined as ages 7-21 years because children and youth with 

disabilities in Croatia can access primary and secondary education until age of 21. The 

educational rehabilitation treatment consisted of three parts: assessment and selection of AT 

solution, pretraining and training activities for adopting the use of AT and providing support to 

the child’s family.   

Data analysis for this study occurred in two phases. In the first phase, authors read the 

transcribed interview. In this phase data was assigned with preliminary codes in order to 

describe the content. Furthermore, authors reviewed codes along with defining and naming 

macro-thematic topics in the second phase.   
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Results  

Based on the thematic analysis, the following issues have been identified: (i) assistive 

technology assessment, (ii) educational rehabilitation treatment, (iii) barriers and challenges in 

adopting the use of assistive technology, (iv) efficiency of using assistive technology.  

Assistive technology assessment   

The assistive technology assessment is a complex process preceded by studying a child's needs 

and abilities based on documentation provided by a neuropediatrician, physiatrist, psychologist, 

speech and language pathologist and functional vision assessment specialist. For a child with 

multiple disabilities AT assessment includes assessment of the following developmental areas: 

motor development including posture and positioning, vision and visual functions, 

communication skills. Several assessment tools were used to determine possible assistive 

technology solutions that address the child's needs and abilities. According to the research data 

following assessment tools were used in the intervention: the Communication Matrix, the 

Pragmatic Profile of Everyday Communication Skills in Children and WATI Assistive 

Technology Assessment. Considering child’s specific use of eye pointing and eye gaze skills to 

communicate, following visual skills were assessed using the software Look to learn on an eye 

gaze device: looking at images, visual attention, tracking, recognition, inspecting and searching. 

Based on the results of assessment of the child's skills and need for the use of AT, eye gaze 

intervention was recommended. Within intervention Tobii Dynavox  

Eye Gaze Device and communication software Grid 3 were recommended.   

Educational rehabilitation treatment  

Main goal of educational rehabilitation treatment was adopting the use of eye gaze technology 

and consequently the improvement of a child's communication skills. Within the main goal the 

following three sub-goals have been identified: the child will be able to express confirmation 

and rejection using AT, the child will adopt at least three different categories of word using AT 

and finally, the child will use AT in at least two everyday situations. The treatment was planned 

to last for 6 months. Due to epidemiological situation the first three months were conducted in 

a direct, in-person treatment and the next three months through teletherapy and providing 

counselling and support to the family. Education rehabilitation treatment was held once a week 

lasting from 45 to 60 minutes and included following activities: positioning and calibration for 

the use of eye gaze device, activities of improving vision skills and training the usage of eye 

gaze device, providing advice and support to the child’s family. In consultation with a 
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physiotherapist, the child was positioned in an existing wheelchair to achieve the best head 

position to execute eye gaze device calibration. In addition to the head position and body 

posture, a significant role in effective calibration had the use of mounting stand and effects of 

different environmental factors, such as lightning and interfering sounds. Pre-training activities 

included the use of low-tech solutions such as a mechanical frame and concrete symbols for 

oculomotor exercises, as well as the continued use of communication board to adopt 

vocabulary. To provide positive reinforcement in the  

use of eye gaze device for communication purposes, priority in the pre-training activities was 

to identify the child's motivation. This was done using different video materials and interactive 

activities through the software Look to learn. In addition, software Look to learn was used in 

training activities to practice and improve visual skills and achieve following skills important 

in adopting the use of eye gaze technology: acquisition of navigation skills, following directions 

and determining the time sequence of symbol activation. When these skills are acquired the 

application of software Grid 3 has begun. The priority in educational rehabilitation treatment 

was to adopt core vocabulary and determine fringe vocabulary. However, for the effective 

adoption of using the AT solution it was important to use eye gaze technology in various daily 

activities such as feeding, maintaining hygiene, leisure activities and especially in activities of 

expressing the needs, feelings and opinions. To achieve these skills, it is important to involve 

family members or caregivers in the use of eye gaze technology. Each educational rehabilitation 

treatment should include providing education and counselling to the family as well as providing 

support. Such support included changing attitudes towards using AT in everyday life, 

understanding the important role of modelling and using positive reinforcement in everyday 

communication.   

Barriers and challenges in adopting the use of assistive technology  

Adopting the use of AT can be a time consuming and challenging process for a child with 

multiple disabilities as well as its family. While most eye gaze technology procurement costs 

are not covered by the Croatian Health Institute Fund, the family has a key role in financing the 

purchase of the needed device. After overcoming the challenge of procurement, the family 

needs to actively participate in using eye gaze technology in everyday communication. This can 

be a great challenge, so it is important to involve family members in using the AT and raise 

awareness of their role. Although an educational rehabilitator provides counselling, education 

and support in the use of eye gaze technology, family also requires psychological support. 

Furthermore, the occurrence of technical failures in the use of eye gaze devices is not 
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uncommon. These requirements cannot be met by an educational rehabilitator on its own, 

therefore a need for a multidisciplinary team emerges. Such team should include an educational 

rehabilitator, physiotherapist, speech and language therapist, psychologist and technical support 

specialist. As well this team could provide not just rehabilitation, but technical and 

psychological support to parents and educational experts in the school the child attends.  

Efficiency of using assistive technology  

After six months of educational rehabilitation treatment, an assessment of adopting the use of 

AT was conducted through direct observation of a child using the AT. Based on the assessment 

of the adoption of sub-goals, it was determined that the child effectively adopted the use of AT. 

Using the AT child can express confirmation and rejection, for example a child can express 

simple affirmative or negative answers when it is offered an activity. Further, the child has 

adopted the following three categories of word using AT: food, drink and leisure activities. 

Finally, the child uses AT in everyday situations such as feeding and leisure activities.   

However, the following shortcomings in the adopting of the use of AT were noted. The child is 

not completely independent in the use of AT because it requires support in turning on and off 

the eye gaze device. Also, some mistakes in the use can occur due to the child’s involuntary 

movements. Despite these lacks, it has been found that using an AT child is no longer a passive 

observer but an active participant in interacting with the environment. A further 

recommendation for educational rehabilitation treatment is to encourage the use of AT in daily 

activities, with special emphasis on counselling the parents.   

Discussion  

Once the data of this study was analysed it was compared to relevant studies. The results 

of this study indicate that the first step in adopting the use of AT is to provide a comprehensive 

AT assessment. Sam (2020) states that AT assessment should include observing a child's 

medical documentation, consulting with different professionals and individual approach to 

assessing child’s needs and abilities. These data are consistent with study findings. Furthermore, 

authors state the following criteria as prerequisite for quality rehabilitation services in the field 

of AT: procedures to determine the best combinations of devices, conducting holistic 

assessment of a person's needs considering the need for AT, providing treatment and adaptation 

of environmental conditions (de Jonge et al., 2015). The results of this study also reveal that 

education rehabilitation treatment consists of several procedures such as adaptation process, 

training for the use of AT and providing support to the child's family.   
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Adaptation process for the use of AT includes positioning of a child, device adjustments through 

calibration procedures and adjusting the time sequence of symbol activation. Such individual 

adjustment has contributed to adoption of the use of eye gaze technology, which is consistent 

with previous research (Griffiths, 2020).   

Also, study results show the importance of establishing positive reinforcement to motivate a 

child to use AT but also provide support and counselling to the family. The need for 

collaboration between an educational rehabilitator and parents has been highlighted, which 

found that absence of counselling and motivating a child's family can be a barrier in adopting 

the use of AT (Borgestig et al., 2021).   

Furthermore, authors describe the need for a multidisciplinary team to enable a comprehensive 

approach in the use of AT (Borgestig et al., 2021). Comparing these data to study findings, a 

difference in educational rehabilitation treatment can be noticed. Even though educational 

rehabilitators include medical documentation and counselling with different professionals in 

discussing AT assessment and positioning of a child, a multidisciplinary work in conducting 

treatment has not yet been established. This can also present an obstacle in effective adoption 

of the use of AT (Borgestig et al., 2021). Other researchers state the need for identifying 

successful outcomes from the user's perspective (Desmond et al., 2018). Due to the child’s 

multiple disabilities and limited vocabulary at the given moment, this was not achieved. 

Efficiency of adopting the use of AT solution was estimated based on achieving three sub-goals. 

In further studies the child’s perspective should be inspected using this AT solution.    

Conclusion  

This study aimed to present an example of adopting the use of AT in a child with 

multiple disabilities, as well as to identify the factors that contribute to this process from the 

perspective of an educational rehabilitator during the rehabilitation treatment period. This study 

shows that AT assessment and educational rehabilitation treatment have an impact in the 

process of adopting the use of AT solution. Furthermore, providing educational and technical 

support and psychological counselling to the child’s family are also necessary. For these 

reasons, the need for a multidisciplinary AT team was expressed.  

The findings of this study indicate a value of educational rehabilitation treatment in the field of 

AT. This value is reflected in the following results: progress in child’s communication skills 

and the child’s developed ability to express independent choice and voluntarily participate in 
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everyday activities. Further studies should investigate child’s perspective of use of the AT, 

observation of use of the AT in everyday activities and observation of AT outcomes.  
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