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Abstract 

ICT can support the inclusion of students with down syndrome and mental retardation in mainstream school. The use 
of computers, tablets, internet by students with down syndrome and mild mental retardation during teaching activates 
learning functions in inclusion. Assistive technology serves to bridge the gap between typical students and students 
with down syndrome and mild mental retardation, helping them learn the material in a way they can understand, 
eliminating the difficulties that kept them from being on par with their peers.  
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1. Introduction

In many European countries, students with mild and moderate mental retardation are increasingly integrated into 
mainstream inclusive school environments for part or all of their education (European Agency for Special Needs and 
Inclusive Education, 2018). However, depending on the country's school system and the severity or type of disability, 
many of these students also continue to attend special schools. 

Inclusive education is the process of educating children with disabilities in regular education classrooms in their local 
schools (Rafferty et al., 2001). The system ensures that children with disabilities attend schools that they would 
normally attend if they did not have a disability. It is the process of providing support services to the child, rather than 
referring the child to special services. Inclusive education provides an opportunity for children with disabilities to be 
exposed to the richness of the regular educational environment. 

Inclusive education includes three different dimensions: a physical/organizational dimension, a social dimension and 
an academic/cultural dimension. The physical/organizational dimension relates to location while the social dimension 
of inclusion is the extent of students' experience of belonging, cohesion and camaraderie at school. The 
academic/cultural dimension is the extent to which the school succeeds in creating camaraderie and at the same time 
adapting the educational content (Sigstad, 2017). The use of technology can help students with down syndrome and 
mild mental retardation to enhance and improve their independence in class, assignments, participation, and achieve 
some difficult academic tasks (Alnahdi, 2014). 

2. Down syndrome and mental retardation

A quarter of people with mental retardation have a detectable chromosomal abnormality. Children with Down 
syndrome (trisomy 21) usually have highly recognizable physical features, while features associated with other 
chromosomal abnormalities, such as Klinefelter syndrome (47, XXY), may not be as obvious to family members or the 
doctor. Other children may have a small deletion or duplication of a particular chromosome that is rarely reported. 
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Thus, the phenotype is still undefined. Some chromosomal abnormalities are inherited from one parent, but most 
reoccur. Many clinical syndromes have been found to have an associated chromosomal abnormality (eg, DiGeorge, 
Prader-Willi, Angelman and Williams syndromes) (Daily et al., 2000). 

The perception and placement of mental retardation in the classification of mental disorders is controversial. Mental 
retardation represents a group of syndromes such as down syndrome that are recognized from childhood and are 
characterized by varying patterns of severe and persistent impairments in cognitive and personal functions such as 
intelligence, learning, adaptive behavior and skills. It is also scientifically established that these groups of syndromes 
that make up mental retardation have complex neurodevelopmental causes. Therefore, classification and diagnostic 
criteria are crucial issues and have important implications for prevalence, intervention development, service delivery 
and design (Bertelli et al., 2016). 

People diagnosed with Down syndrome and mental retardation require various levels of support to learn how to 
participate in self-care activities, develop healthy, mutual and close relationships, obtain suitable employment and 
master other important activities of daily living. Basic skills may take longer to learn (ie, talking, walking, and taking 
care of personal needs such as dressing or eating). Academic, social, and self-regulatory functions may be the areas most 
affected. 

People with mild mental retardation have problems with developmental milestones and language acquisition. With 
adequate training, most of these individuals will achieve complete independence in most domains of functioning but 
have some problems with the adaptive integrated domain. As with many young people, most problems arise when they 
finish the last grades of the education system, especially with reading, writing, timed tests and interpersonal skills with 
peers. The education system is essential to help these young people with mild mental retardation learn the basic skills 
for work and develop stable employment. Most people (87%) with mild mental retardation at the start of education will 
have little noticeable learning problems. However, as academic requirements become more complex, learning 
differences will become more pronounced. The more impaired the individual's functioning, the earlier these differences 
will become problematic for the child or adolescent (Pratt & Greydanus, 2007). 

3. Academic results and inclusion 

Discussions around inclusion often focus on the placement of children. In children with disabilities in particular, 
researchers have long asked the question “where do students learn best?” The question itself is framed in a needs-based 
debate, currently challenged by rights-based debates in Europe (European Agency for Special Needs and Inclusive 
Education, 2015). Beyond the rhetoric of placement itself, research on student outcomes in inclusive classrooms can be 
useful for understanding programming, curricula, and pedagogical techniques that may be more effective for particular 
students. Research shows that when students with disabilities are included in classrooms with higher expectations, 
appropriate standards, and enhanced opportunities for skill generalization, they experience improved educational 
experiences and outcomes (Thomas & Vaughn, 2004). In addition, various studies prove that inclusive education, 
compared to segregated special education, offers more opportunities for the development of social, emotional and 
behavioral skills of all children. Positive outcomes are usually the result of diverse children working with each other to 
understand differences (McCoy et al., 2014). 

In their research review, Freeman & Alkin (2000) found nine empirical studies comparing the academic achievement of 
children with mental retardation in special schools or special classes, versus inclusion classes. These studies found no 
significant difference between the two groups' academic performance or children's performance in general education 
classes. Freeman & Alkin (2000) observed that the more time these children spend in general education, ranging 
between 25% and 100% of their school time, appears to be associated with more positive academic outcomes. 

Some research has investigated the effects of inclusion on the academic performance of children and adolescents with 
mental retardation. Laws et al. (2000) found that children in general education classrooms achieved significantly higher 
scores on vocabulary and grammar comprehension. In the inclusive classrooms, too, most students developed better 
reading skills than children in special schools. Turner et al. (2008) report results from three studies conducted with the 
same group of individuals to investigate predictors of academic outcomes at three different ages. They found that level 
of cognitive ability was the single most significant predictor of participants' academic education. Attending mainstream 
school also had a beneficial but modest effect on individuals' academic achievement and careers. 

Beyond the acquisition of academic skills, the development of adaptive skills also plays a key role in maximizing the 
independence of people with intellectual disabilities and their participation in the community (Kozma et al., 2009). 
Fischer & Meyer (2002) compared the progress of two groups of children with mental retardation. Their results showed 
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that children in general education classrooms made significantly greater gains in adaptive behavior than their 
counterparts in special education classrooms. Buckley et al. (2006) found that adolescents with mental retardation 
attending mainstream schools scored significantly better on communication and functional academic skills than their 
counterparts attending special schools. Dessemontet et al. (2012) found that children with mental retardation made 
significant progress in literacy skills, mathematical skills and adaptive behavior when attending a general school than 
their special-ed counterparts. 

Szumski & Karwowski (2012) studied 605 students with mild mental retardation and found that students attending 
special schools had lower school performance than students attending integrated or regular schools. However, because 
placement alone was not a sufficient unit of analysis for the researchers, further research was conducted on student 
variables. The authors then found that socioeconomic status was positively associated with child placement in 
integrated and regular schools rather than special schools, as well as with higher parental involvement in their 
children's studies. Therefore, the authors concluded that the school performance of students with mild mental 
retardation can be much better when they attend regular schools (Szumski & Karwowski, 2012). 

4. The role of technology in inclusive inclusion 

The world of education is currently undergoing a massive transformation as a result of the digital revolution. Because 
of this digital revolution, it is important and practical to make use of technology in designing educational programs in 
inclusive education. Technology has the potential to contribute to a better quality of life for students with intellectual 
disabilities, which is more than a matter of convenience (Wehmeyer et al., 2008). 

The use of technology in education is inevitable. Students spend many hours of their day outside of school using 
technology, they are drawn to it, so it makes sense for them to use it in education as well. In addition to the attractiveness 
factor, there is also the effectiveness of the use of technology, which has been proven through research. Continuing to 
deliver education and training in the traditional way and using the same tools that have been used for decades affects 
the results of these programs and makes them lag far behind modern work demands. Thus, updating school programs 
with modern technological tools and devices for all students with and without disabilities has become essential 
(Alnahdi, 2014). 

It is very important to ensure that students with disabilities are prepared to meet the challenges of postsecondary 
education (Stodden et al., 2003). Many technological tools could increase, as much as possible, the possibilities for 
students with disabilities to overcome these challenges with less difficulty. In many cases, adapting appropriate 
assistive technology for students with disabilities could save time and effort. By ignoring the existence of devices and 
tools that can help students with disabilities facilitate and maximize their education and academic benefits, students 
are prevented from having opportunities to achieve their maximum performance, or at least become more confident 
(Alnahdi, 2014). 

Approaches to the use of assistive technology in inclusion focus on the use of technology during instruction to enable 
learning. Assistive technology serves to bridge the gap between typical students and students with mild mental 
retardation, helping them learn the material in a way they can understand, eliminating the difficulties that prevented 
them from being on the same level as their peers (Smith et al., 2005). 

Practical tools for applying the principles of cognitive theory to teaching, learning, and assistive technology connect a 
student's cognitive abilities to an educational opportunity that may not be accessible due to a disability. A student who 
has difficulty decoding a text can use a text-to-speech screen reader as a "bridge" between written text and the ability 
to process information aurally and cognitively; while a student who has difficulty sequencing thoughts in text can use 
outline graphics software as a bridge to visual processing skills. Therefore, by effectively integrating assistive 
technology into the regular classroom, students can be provided with multiple means to complete their work, with 
greater independence in performing tasks that they were previously unable to complete or able to achieve. with great 
difficulty. 

The success and applicability of an assistive technology device is measured by its actual use, ease of accessibility by its 
users, and their satisfaction in interacting with their environment. It is necessary to ensure that assistive devices are 
needs-based, cheap to produce, purchase and maintain, easy to use and effective, which can be ensured by direct 
involvement of potential users at every stage of design and development. Technological assistive devices must have 
(Ahmad, 2015): 
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1. Suitability for users and their environment: devices should be compatible with users' aspirations, emotional needs 
and lifestyles, as well as their local culture, customs and traditions. They should guarantee the safety of users, be useful 
in various situations, and be durable and reliable especially in rural areas, remote areas, harsh conditions and other 
conditions of a user's environment and physical condition. 

2. Cheap and easy to buy: the devices should have a low purchase price. National governments and/or NGOs can also 
support the provision and purchase of the devices, free of charge or at subsidized prices. The devices should be easy to 
assemble and maintain, so that keeping the devices in working order requires minimal resources and can be repaired 
using locally available materials and technical skills. 

3. Ease of use: devices should be easily understood by users with limited exposure to technology, portable (easy to move 
from one place to another) and simple to use without prolonged training or complex skills. Depending on the different 
abilities of each student, the context and the appropriateness of the approach, technological aids in education can help 
students with learning disabilities. Collaborative effort in the use of assistive devices, assistive technology, resource 
support, and innovative instructional strategies to promote and maintain inclusion can support these students to learn 
at the same level as their nondisabled peers in educational environments without exclusions (Ahmad, 2015). 

Last but not least, we emphasize the significance of digital technologies in the educational domain and students with 
down syndrome, which are very productive and successful, and how they facilitate and improve assessment, 
intervention, and educational procedures via mobile devices that bring educational activities everywhere [49-51], 
various ICTs applications that are the main supporters of education [52-65], and AI, Games, STEM, and ROBOTICS that 
raise educational procedures to new performance levers [66-71]. Additionally, ICTs are being improved and combined 
with theories and models for cultivating emotional intelligence, mindfulness, and metacognition [72-83], accelerates 
and improves more the educational practices and results, especially in students with down syndrome, treating domain 
and its practices like assessment and intervention.  

5. Conclusion 

Inclusive education is the most effective way to give all children equal opportunities to go to school, learn and develop 
the skills they need to thrive. Inclusive education means that all children are and learn in the same classes and in the 
same schools. It means real learning opportunities for traditionally excluded groups and especially children with 
disabilities. Inclusive systems value the unique contributions that students of all backgrounds bring to the classroom 
and allow diverse groups to grow in parallel, to the benefit of all.  
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