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Abstract—Recent development in the role of special educa-
tion in kindergarten children includes the use of Infor-
mation and Communication Technologies (ICTs). ICT now-
adays is recognized as a tool that can foster the knowledge
and the experiences for this crucial age and the support of
specific areas in kindergarten according to the educational
perspective and the areas of needs they serve is thought sig-
nificant. In this paper we present a brief overview of the
most representative studies of the last decade (2003-2013)
which concentrates on the most frequent difficulties that
children face in kindergarten and are supported by ICTs.
The effectiveness of ICT in gifted and bilingual children is
also presented.

Index Terms—kindergarten, ICT, intervention and diagnos-
tic tools, special education, giftedness, bilingualism

L INTRODUCTION

Nowadays kindergarten education is considered and re-
alized to be very important in all over the world. As it is
known kindergarten students (4-6 years old; depends on
the country’s regulations) are very curious to their envi-
ronment, open to learn, eager to try new activities and
therefore kindergarten education is assumed meaningful to
enable them to understand their environment [1]. It is
thought also important for kindergarteners to experience
and learn by doing and thus educating young children is
vital for future concept development. The key role of early
childhood education for improving educational outcomes
across the educational system has gained international
recognition during the last decade, especially among the
developing countries.

Moreover, is common knowledge that technology and
computers are used nearly in all parts of life. As Drigas
and Ioannidou [2] state, Information and Communication
Technologies (ICTs) is a general term which refers to all
kinds of technologies that enable users to access and ma-
nipulate information. Education is one of the fields in
which ICT is commonly used and its use in kindergarten
education is an important issue investigating frequently in
last decades [3]. The effect of ICT in education has been
studied since the beginning of the 1970s, where educators
started to become increasingly convinced that ICTs could
support students in formal education.

However, rapid advances in information technology
have dramatically transformed the world during the past
several decades and the basic requirements of education
for the future changed. Knowledge became the most criti-
cal resource for social and economic development [4] be-
ing able to use computer and Internet effectively, having a
qualified education, getting a job and communication
skills became prerequisites for human life quality [2].
Thus, access to computers and the World Wide Web is
increasingly required for education and employment, as
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well as for many activities of daily life. While these
changes have improved society in many respects, educa-
tion is one of the basic public service that should be pro-
vided for all its citizens considering equality of opportuni-
ty by a social-welfare state. Equal opportunities and ad-
vantages in computer technology use should be provided
for all individuals forming the society [3].

Recently, there has been an increasing emphasis on ed-
ucating kindergarten children who need special education
with the support of ICT and thus this fact has reinforced
the use of technology as a mean of overcoming barriers to
their learning. There is now a general agreement amongst
different specialists that ICT can support a child’s skills as
well as can create a developmental appropriate learning
environment depending on their needs and the curriculum
requirements [4]. Many studies have supported the view
that ICT can help children who face learning difficulties,
have sensory and physical impairments or are considered
gifted and bilingual. Existing studies on the introduction
of ICTs in kindergarten special education argue that can
provide children with additional opportunities for rich
learning activities that are relevant to their growth charac-
teristics and have positive effects in regard to their learn-
ing difficulties. As a result, ICT can play an essential role
in achieving the goals of the kindergarten curriculum in all
areas and subjects if the provided developmentally appro-
priate software applications are embedded in appropriate
educational scenarios [5]. Additionally, it has been noted
that children who are exposed to high quality learning
opportunities at kindergarten, experience less difficulties
at their entrance in primary school. In precise, research
has supported that children at young ages show advanced
cognitive capacities through computer-based activities as,
they develop their skills.

The term ‘Special Educational Needs’ refers to all types
of difficulties that can cause problems during the learning
process besides that there have been observed various
terms amongst countries due to differences in culture,
language and ethnicity [6] . Across all types of special
educational needs there are also differences in the research
methods used as there are models which emphasize needs
within the person from a medical, educational or psycho-
logical perspective. Our scoping study drew upon national
and international publications as well as the research find-
ings of the most representative studies of the last decade
which focus on the use of ICT in special education in kin-
dergarten following the categorisation of the Special Edu-
cation Needs, Code of Practise (2001).

According to the Department for Education and Skills
[7], the ‘areas of needs’ as defined in the 2001 SEN Code
of Practice are :

* Communication Interaction
* Sensory and/or Physical, Cognition and Learning
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* Behaviour
* Emotional and Social Development

(Department for Education and Skills 2001:§7:52, p.85)

This paper will focus on some of the most representa-
tive studies which introduce software applications pro-
grams for diagnosis and intervention purposes of specific
difficulties in kindergarten. In order for these studies to be
presented, we created a framework according to the above
‘areas of needs’ categorization, which consists of four
main sections. The first one includes diagnostic and inter-
vention tools regarding children with sensory and physical
impairments (visually impaired children, deaf and hearing
impaired students, learners with motor impairments), the
next one includes the major domains of learning difficul-
ties while the last two categories include children who are
gifted and bilingual.

IL SENSORY AND PHYSICAL IMPAIRMENTS

In order to guarantee equal opportunities to all students,
the accessibility of ICT educational tools is worldwide
considered a major issue. Nowadays, visually impaired
students can take advantage of a large number of effective
assistive technologies besides, they often encounter a
number of different accessibility and usability problems
[2] . According to the World Health Organization about
314 million individuals are visually impaired worldwide.
As a result of the increasing numbers of individuals with a
visual impairment, the use of technology in order to ac-
cess information has been adopted [8]. Nevertheless, the
research field about the assessment tests is little due to the
fact that vision tests are procedures conducted almost ex-
clusively from doctors and also is difficult for a practi-
tioner or an educator to implement such tests owing to the
lack of equipment and training. Despite the above fact, in
order to help visually impaired children a number of
ICTs have been developed to facilitate learning process
and children’s everyday life [9].

Raisamo et al [10] introduced a multimodal computer
system for kindergarten and primary school students in
order to support children’s conceptual learning. This sys-
tem is an e-learning environment consisting of six micro
words that present an astronomical phenomenon, which
the students can explore independently. There is no need
of an adult’s presence since the child is guided by imagi-
nary characters, called agents which help it explore the
system by making suggestions and asking questions.

Additionally, another research showed that the design,
implementation, and usability testing of AudioChile, (a
3D sound virtual environment) can help children with
visual disabilities to identify and clearly discriminate envi-
ronmental sounds and solve everyday problems. The re-
searchers state that children like, accept, use, and are very
motivated with the use of the certain software [11].

On the other hand, hearing problems affect also an
amount of the special educational needs population as
hearing loss symptoms often vary and sometimes occur
gradually. In spite of this issue, ICT intervention and sup-
port for children with hearing problems is of major signif-
icance because children with such kind of problems de-
mand equal access to knowledge and learning resources
[12].

A current study [13] presented a mobile application
called “Sign my World” which focused to aid deaf chil-
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dren to learn the Australian Sign Language (Auslan). The
application, which is presented as a mobile video game,
explores three important concepts (context awareness,
personalization and video games principles) in order to
support deaf children to be familiar with common nouns
and verb signs. The developers claim that the users found
it friendly, easy, they enjoyed interacting with the proto-
type and seemed to learn the incorporated signs after some
sessions.

As listening and talking are challenging to kindergar-
teners with hearing impairments, Yen and Lee [14] intro-
duced a digital interactive storybook based on a voice
gesture framework. Using the benefits of portable digital
touch screen device, the designers incorporated learning
scaffolds and interaction design patterns into the storyline,
in order the book guide children to talk and listen with and
without guidance. The study stressed that this framework
has shown to be a promising platform to assist parents and
teachers in shared learning as the children showed signifi-
cant progress in their language development.

Moreover, a current research presented a Learning Sys-
tem designed for deaf and hard of hearing people [15].
This prototype system offers Greek Sign Language videos
in correspondence to all texts in the learning environment
and at the same time the students for first time have the
opportunity to learn in their own language, the Greek sign
language. The system includes also the involvement of the
teacher and the administrator. The developers argue that
through the appropriate training the users evaluate the
knowledge they gained and they continue in further study.

Furthermore, opportunities for children with physical
disabilities in order to participate in school or home set-
tings have been the focus of many studies of ICT use.
Such learners in order to access utilities software, is
thought necessary the use of assistive devices such as
touch screens, tracker balls, joysticks, keyboards and
mouse alternatives [16] . Students with motor disabilities
have different capabilities and needs and so ICT can play
an essential role as an inclusion tool in school. Neverthe-
less, Douglas et al [9] support the view that in order for an
ICT intervention tool to be effective it is always signifi-
cant to discuss before implementing any adaptations to
practice.

Hornof and Cavender [17] introduced the ‘EyeDraw’
software program which, with an eye tracking device,
enables individuals with severe motor impairments to
draw with their eyes. This method has been tested suc-
cessfully on children and young adults with and/or with-
out disabilities and despite the fact that might be difficult
to use at first it gets easier with the practice as children
receive constant caregiver’s attention from the first ses-
sion.

Also, Chen et al. [18] created CAT system, a computer-
ized assessment tool which evaluates a child’s pointing
and selecting proficiency. This assessment module con-
sists three sub-assessment systems and each one has its
own purpose and assessment items.CAT system was de-
veloped and later it was modified to Mi-CAT tool that
provides the professionals involved with multiple indica-
tors relevant to the child’s pointing and selecting perfor-
mance. The developers claim that CAT system not only
provides therapists with an objective means of evaluating
child’s specific mouse operating difficulties, but also al-
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lows them to compare the performance improvement
made by the child during training period.

III.  LEARNING DIFFICULTIES

A. Children with difficulties in early literacy

In kindergarten education, there have been conducted
several studies that claim that properly designed digital
educational activities can become an important education-
al tool for efficient and effective learning especially in the
field of support of the early literacy skills [19] . A wide
variety of ICT applications have become increasingly ac-
cepted as developmentally appropriate education re-
sources for children’s spoken and written language devel-
opment requiring teacher assistance at some cases [20].

A number of researchers have studied the benefits of
the computer assisted instruction (CAI), as an independent
intervention, to support reading development in kindergar-
ten children who face difficulties with the alphabet [21].
Many of the CAI programs have targeted phonological
awareness, rhyming sound, segmenting, blending, alpha-
bet skills, and concepts of print [22]. Cassady and Smith
[23] found advantages of the Waterford Early Reading
Program Level 1(WERP-1) in kindergarten classes. Their
study claims that kindergartners in classes using WERP-1
obtained higher scores in phonological awareness and
word reading than kindergartners in control groups.

Also, in a recently completed study, Macaruso et al [22]
explored the benefits of a phonics-based CAI program for
kindergartners, called Early Reading. The program pro-
vided systematic and structured exercises for developing
phonological awareness and basic letter— sound corre-
spondences and indicated that it offers an engaging format
for all children, and especially to children who face diffi-
culties to practice literacy skills, supporting them to pro-
gress independently at their own rate.

Moreover, according to Kegel et al. [24] , computer
programs can be used to stimulate early phoneme skills of
poorly performing kindergarten children and can help
children with poor regulatory skills(inhibitory control,
working memory and cognitive flexibility). Although their
current results show that children with poor regulatory and
literacy skills did not benefit from the computer interven-
tion they used (internet program called ‘Living Letters),
conclude saying that this program can be used as a diag-
nostic tool to detect poor regulatory skills in kindergarten
children as well as a valuable teaching aid.

A similar experiment [25] reports the effect of the au-
dio-visual training of voicing on a word recognition task
among children with phonological disabilities with the
teacher’s guidance. Their findings suggest that the inter-
vention improves the pre-reading skills of the experi-
mental group and the children make progress in word
recognition.

In a recent study, Toki et al [26] designed an online
speech and language pathology system with the aim to
provide the clinicians and other professionals with an ad-
ditional tool on the diagnosis of disorders and difficulties
in children’s oral speech. The Internet based Speech Pa-
thology Expert System in Greek, named APLO incorpo-
rates the user ability to answer certain questions and then
it gives an automatic evaluating response and subsequent-
ly generates a list of weaknesses or disorders located. The
study reports that this feedback can be used by the thera-
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pists and teachers to plan therapy or learning tasks sup-
porting the child’s needs in speech and language.

Also, Philips et al [27] introduced the emergent literacy
screener, Get Ready to Read (GRTR) with the purpose to
determine those children who may be at risk for later read-
ing difficulties and could benefit from intervention and
focused instruction in emergent literacy. The results of
their experiment seem promising as the utility of the
GRTR as a brief, valid measure of children’s emergent
literacy skills is thought a tool useful for educators, par-
ents, and others in regular contact with kindergarten chil-
dren. The study states that GRTR predicts scores on more
comprehensive instruments for letter knowledge, phono-
logical awareness, and print concepts, as is significantly
related to measures of oral language, word and nonword
reading and reading comprehension

B. Children with difficulties in early maths

It is well known that early years are the important years
to develop children concepts and also critical and creative
scientific thought [28]. A kindergarten child also needs the
opportunity to apply its skills in a variety of learning envi-
ronments, and is strongly recommended that the digital
learning media can contribute to the learning of mathe-
matical skills. Many aspects of early informal learning of
mathematical concepts, such as numbers, arithmetic prob-
lem solving, and spatial syllogism along with general ge-
ometrical knowledge, are developed during the kindergar-
ten age. Nevertheless, there is a growing corpus of re-
search that suggests that the use of technological tools, as
a representational modality, improves mathematics learn-
ing stating that interactive multimedia, such as multimedia
CDs, and mobile devices can mediate learning through the
provision of dynamic, visual representations [29].

An existing study[30] , supports that "The Number
Race" software trains children on an entertaining numeri-
cal comparison task, by presenting problems adapted to
the performance level of the individual child, helping
children with mathematical learning difficulties. The per-
formance of the software was evaluated and the results
indicate that the software adapts well to varying levels of
initial knowledge and learning speeds as well as can be
used to help children at risk for mathematical learning
disabilities or with identified dyscalculia.

Furthermore, Goodwin [31] conducted a research and
the results showed that the impact of interactive multime-
dia on kindergarten students, who have difficulties in rep-
resentations of fractions, is significant. Specifically, the
study states that the use of instructive tools (cds such as
the Galaxy Kids Maths), constructive multimedia tools
(such as Shape Fractions, developed by the Learning Fed-
eration) and constructive tools (such as Kidpix, Kidispira-
tion and Create A Story) can aid children’s performance.
After the intervention, the kindergarteners seemed to be
skilled at using symbol notation and at recognising quar-
ters whereas some of them depicted mathematical con-
cepts. Additionally, the researcher claimed that the imme-
diacy of the feedback provided by the multimedia tools
allowed for a quicker pace of learning than traditional
inert representations and may account for the differences
in the post-intervention responses between the two exper-
imental groups.

Moreover, a recent study in the subject of mathematics,
made a comparison between the learning outcomes of
computer based teaching and mathematical thematic
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teaching, aiming the teaching of “Realistic Mathematics”
for kindergarten children. Compared to the traditional
teaching method, results showed that computer-assisted
learning enhance the development of mathematical skills
and the cultivation of a deeper perceptual ability for the
pupils who face or not problems [32] .

Additionally, Sarama and Clements [33] designed a de-
velopment project, “Building Blocks”, in order to enable
all young children to build a solid foundation for mathe-
matics, organised into two areas: (a) spatial and geometric
competencies and concepts and (b) numeric and quantita-
tive concepts. The research-based computer tools that
stand at the base support the view that this program can
connect children’s informal knowledge to more formal
school mathematics and can foster their mathematics skills
with activities that need teacher’s guidance and the partial
use of the computer.

C. Children at risk of dyslexia

It is common knowledge that children with dyslexia re-
quire constant assistance to cope with the difficulties they
face. Therefore, it is imperative to organize and imple-
ment systematic intervention methods in kindergarten age
before these difficulties turn into specific symptoms of
dyslexia in primary school, thus, losing valuable time to
support the children who need it [34] . Helping children
with learning difficulties has been a major concern of edu-
cational practice and so recent developments use ICT ap-
plications in order to support the learning needs of chil-
dren at risk of dyslexia [35] .

According to a recent study the early indicators of de-
velopmental dyslexia in the kindergarten age are the psy-
chomotor ability (body shape, laterality, spatio-temporal
orientation, classification, temporal sequence, grapho-
motor ability), neuro-physiological development and cog-
nitive mechanisms (auditory and visual perception, short-
term memory), the phonological awareness (recogni-
tion/perception/discrimination/processing of phonemes
and graphemes), and the pre-reading and pre-writing
skills[34] . "European Association of Dyslexia" estimates
that 10% of population is suffering from dyslexia and only
30% of dyslexic children are identified before starting
school or during the first academic year [3]. In kindergar-
ten education according to Snowling et al [36] research
has emphasised to the importance of early identification in
pre-readers of a very young age of the precursors of dys-
lexic-type symptoms in order to facilitate the development
of compensatory reading strategies. Indeed, Snowling [37]
also suggests that with appropriate intervention, children
with average oral comprehension skills and classic dyslex-
ia symptoms, and also children with specific learning im-
pairments in both oral and written comprehension, should
be able to respond to appropriate teaching interventions,
and become relatively normal readers. Finally, as Za-
kopoulou et al [34] report the detection of specific fac-
tors of the developmental dyslexia at an early stage, and
the identification of the role of those factors responsible
for its manifestation, is a fundamental area of study on
dyslexia in the recent literature.

In a recent study [38] present the ‘Phonological Aware-
ness Educational Software’ (PHAES) which is a hyper-
media application for helping dyslexic or at risk children,
using phonological awareness training. The PHAES learn-
ing activities use the small units of language (pho-
neme/grapheme) presented alone, at the word and sen-
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tence level, both in spoken and written format. Further-
more, the present research is aiming to aid children’s liter-
acy skills through phonological training as the theory sug-
gests that phonological deficits constitute a core feature of
dyslexia. According to this study, PHAES can be used
without any difficulty or technical problems with and
without adult’s support whereas seems to be a highly mo-
tivating tool for young learners with or at risk of dyslexia.
The developers state that PHAES is a tool not only useful
for the special educator, but also for the mainstream
teacher. Even though this software has been primarily
designed as an intervention tool for students with dyslexia,
it can also be used as a tool for assessing and children’s
successful mapping of letters and their corresponding
sounds.

Moreover, a study that was conducted by Loizou and
Laouris [39] showed that MAPS (Mental Attributes Profil-
ing System) is a battery of computer based test that can
assess the learning abilities of kindergarten and primary
children. It consists of eight language independent tests
that measure various aspects of learning, give a specific
profile of each child and finally can identify their needs
and decide the appropriate intervention. The researchers
support the view that this diagnostic tool is a very good
predictor tool for dyslexia and reading performance as it
offers to specialists the help to pinpoint where problems
may appear in the learning spectrum of a child.

In addition, Lucid Adult Development Screening (Lads)
that was introduced by a research 40] is an objective
computer-based system for identification of dyslexia be-
tween the ages of 4 to 15 years. It is swift and easy to ad-
minister, taking only 15 minutes — less than any compara-
ble system currently available. Results, based on national
standardized norms, are available immediately. A simple
print-out of results, which incorporates automatic expert
interpretation, gives clear indication of the probability of
dyslexia in every case and differentiated recommendations
for action.

Nevertheless, one of the most widely used software
tools is the Cognitive Profiling System (CoPS), a comput-
erized psychometric assessment system which identifies
the cognitive strengths and difficulties for kindergarten
and primary school children. CoPS is consisted of eight
tests in the form of games ,its total assessment time is no
longer than twenty minutes and is used across the UK,
Scotland and British schools around the world [41] . Ac-
cording to the developers, the students are tested in se-
quential and associative memory, auditory and colour dis-
crimination and phonological awareness providing a snap-
shot of the child’s level of development in the component
areas at the time of school entry. Although not primarily
intended for diagnostic purposes, it can nevertheless iden-
tify children who are weak in various aspects of learning
and thus can be used to in decision-making about subse-
quent teaching and learning approaches for such children
[41].

D. Children with memory problems

Close links between memory functions and many as-
pects of learning and academic achievement in children
are well established[ 42] . Memory skills of children with
special needs have been a domain of great research for
professionals over the last years as there is evidence that
shows that poor memory skills characterize children who
fail to progress normally in different areas of needs
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[2].However, it is well known that computerized programs
seem to be a promising new approach to memory inter-
ventions.

In order to assist children with memory problems a tool
called Cogmed was created[43]. There are three types of
Cogmed training for preschoolers and older children and
the designers indicate that this program is used in schools
in order to assist children’s performance and as a treat-
ment of ADHD. The program includes several visuo-
spatial and verbal memory tasks that have been embedded
in videogames and is suggested to improve attention and
working memory capacity of children. Although some
studies indicated that Cogmed should improve reasoning
abilities, after several studies it was proved that replica-
tions had failed. Moreover, it was noted that working
memory capacity and performance may improve, although
more research is needed to be done [43] .

Despite the fact that not many studies have explored the
role of ICT in working memory and inhibition, in kinder-
garten children, Thorel et al. [44] report the role of a com-
puterized training of visuo- spatial working memory and
inhibition. The findings of their study suggest that chil-
dren who trained on working memory improved signifi-
cantly on trained tasks and children who trained on inhibi-
tion showed a significant improvement over time on two
out of three trained task paradigms compared to the con-
trol group.

Additionally, Alloway presented the Automated Work-
ing Memory Assessment (AWMA), a standardised com-
puterized tool. This tool enables teachers and psycholo-
gists to assess working memory skills with a user-friendly
interface. AWMA includes three levels of assessment and
is designed for students with suspected working memory
difficulties. Specifically, AWMA: Short Form (AWMAS)
is used for screening learners who are suspected to have
memory deficits, but the specific area of their difficulties
is not known and AWMA: Long Form (AWMA-L) is
suitable for confirmation of working memory problems
for learners identified as having working memory prob-
lems in the classroom[45].

E. Children with ADHD and AD

Children with attention deficit hyperactivity disorder
(ADHD) experience effusive interpersonal difficulties and
peer disapproval that go beyond the diagnostic criteria.
ADHD occurs in approx 3—5% of the school-aged popula-
tion, with male to female ratios ranging from 4:1 to 9:1,
depending on the setting. The disorder persists into ado-
lescence in about 50-80% of cases clinically diagnosed in
childhood and basic characteristics of the disorder include
inattention, hyperactivity, and impulsivity[46] . Although
minimal research has been done on the effectiveness of
technology for students with ADHD, technology is seen as
one potential tool that offers promising results for these
students. Technology enables the teacher to plan learning
activities for students with short attention spans, allowing
them to be actively involved in learning, and in turn even
increase the student's motivation and confidence [47] .

In the light of the above statements and with regards to
computer assistance instructions (CAI), latest studies sup-
port that children with ADHD prefer to read short texts
and watch short videos that include not many words [48].
Also, the words should be used only for explanatory rea-
sons, visual aids should be used to illustrate and support
verbal information, and the rate of presentation should be
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slow. Additionally, low lights are suggested rather than
bright lights for ADHD in order to concentrate on tasks
[48].

Moreover, a recent study [49] presents the effects of a
proposed CAI Module in Numeracy for kindergarten chil-
dren with ADHD. The study is a developmental research
whose primary goal was to develop a CAI Module on
enhancing the numeracy skills of kindergarteners with
ADHD based on the ARCS Model of Motivational Design
by Keller & Keller following the ADDIE Model of In-
structional System Design by McArdle. The program al-
lows each student to work with the Module for twenty
minutes per session, asks each child to select and perform
the task in the CAI Module and records the physical and
verbal reactions of each student. According to this study,
it can be concluded that the promising results of technolo-
gy are aligned with the inattention, impulsivity, and hy-
peractivity symptoms of students with ADHD despite the
fact that further improvements can still be incorporated to
the proposed CAI Module.

Another example of a CAI intervention was studied by
Clarfield and Stoner [50], which examined the effects of
the Internet based reading program, Headsprout, on the
academic performance of students with ADHD. The par-
ticipants for this study were males in kindergarten and
first grade who were diagnosed with ADHD and consid-
ered at risk for reading difficulties by their teachers. The
data for this study indicated that the effects of CAI on oral
reading fluency were improved for all the students and has
been shown an increase active engagement time and de-
crease off task behaviour in children. Overall, the research
supported the hypothesis that Headsprout would work as
an appropriate and effective intervention for beginning
readers with ADHD.

F. Children with autistic spectrum disorder

One category within the group of ‘Developmental Dis-
orders’ is known as Autistic Spectrum Disorders (ASD)
which are a set of developmental problems that affect
child’s social and communication skills. Today, as a re-
sult of research is that the use of ICTs has gathered ac-
cumulative evidence around it. The diagnosis of autism or
the rest of the ASD is in most of the times a result of the
several traditional assessment tests that are available to
professionals. However, the latest years, important at-
tempts have been made in the field of ICT assessment
because teaching kindergarten children with autism re-
quires special set of tools and methods due to their im-
paired social interaction and communication, and their
repetitive, self-stimulating restricting behaviours [51].

Hulusic and Pistoljevic [52] developed the LEFCA
framework for teaching children with autism basic skills
and concepts. The results of their preliminary study
showed that the specific software in native language is
completely clear and user friendly for kids with Autism
and other special needs, and that is systematically and
developmentally appropriate for learning without any
needed training.

Tseng, Yi-Luen and Do [53] presented a novel design
prototype ICT application for children with ASD. The
Facial Expression Wonderland (FEW) application is de-
signed to improve the ability of ASD learners in facial
expression recognition and is a daily training tool which
consists of different levels. Moreover, requires learners
with ASD to play in an everyday basis in order to improve
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their skills in facial expression recognition according to
the ‘Theory of Mind’ (the ability to understand mental
status of other people). However, the real impact of FEW
applications is not yet evaluated and is to be estimated in
the future.

In the same year Tanaka et al [54] designed a computer-
based intervention relevant to the above the ‘Let’sFace It!
program. This program is consisted of seven interactive
computer games which aim at the specific face impair-
ments associated with the condition of autism. This meth-
od has been tested on children diagnosed with ASD who
received a twenty hours of training with the program. It is
an intervention method which can be easily implemented
in home and /or school setting without direct supervision
with encouraging results.

IV. GIFTED CHILDREN

Young gifted children perform in the top 10% in as-
sessments of cognitive, social, expressive or other abili-
ties. Researchers state that gifted performance is based on
interactions between above average general abilities and
high levels of task commitment and creativity [55]. Mooij
[55] emphasises, that ICT educational programmes for
gifted pupils should focus on fostering multilevel instruc-
tional and organisational characteristics underlying that
for kindergarten gifted children important conditions are
the direct and integrated availability of curricular re-
sources and materials suitable for the full spectrum of de-
velopment and learning levels of all pupils.

According to a recent study [56]internet-based infor-
mation and communication technology (ICT) can assist in
registering, integrating, evaluating, and reporting instruc-
tional, learning, and evaluation processes in various ways
gifted children in kindergarten. Mooij also developed a
psychometrically controlled screening procedure-for both
parents and teachers-that estimates a child’s level by com-
paring the child’s behaviour with the behaviour of same-
age peers. The resulting information can be used to check
and compare the parents’ and kindergarten teachers’ views
of the child as well as to select and design appropriate
play materials or instructional lines according to child’s
level [56].

Additionally, Cukierkorn et al [57] suggest that gifted
children should synthesize their learning, proposing that
children's work may be scanned and placed into a Power-
Point presentation, allowing the student to choose slide
design styles, create slide titles, and add text. They con-
tinue saying that these presentations can then be shared
with other students and parents or published on the Web;
this is why gifted children can improve their skills and feel
comfortable when they exchange information with each
other.

Finally, the view of Clark [58] is that young gifted chil-
dren respond well to multiple learning centres such as art,
science, reading, writing, and building. Bright wall dis-
plays, multimedia technology, animals, and plants should
also be featured in a combination of both private spaces
and shared public spaces in order to foster their learning.

V. BILINGUAL CHILDREN

In countries with a high proportion of immigrants, the
cultural integration of second-generation immigrants is a
key issue. One way of fostering such integration is to ex-
tend early bilingual education. Some literature suggests
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that bilingual programmes for young children may actual-
ly result in better learning outcomes than total immersion
programmes. Although bilingual programmes are rare,
some are likely to be beneficial as they provide concurrent
support for language and content learning [59].

A recent study discusses teaching strategies, including
the use of ICTs, identified by teacher-researchers as sup-
porting their goal to improve learning and teaching for all
children in the intercultural setting of a kindergarten in
Aotearoa New Zealand ; the specific intercultural setting
involves Samoans (Pacific Island people), Maori (indige-
nous New Zealanders) and European New Zealanders.
The findings suggest that effective bilingual programmes
for young children demand both working with the cultural
practices of the specific language communities involved,
and identifying strategies that allow a wider range of
adults to participate as members of the extended commu-
nity of learners. Specifically, the Power Point stories that
were used made up both collaborative activity and an in-
novative product of learning at the same time promoting
acquisition of relevant digital, linguistic and book-reading
skills. Furthermore, the Samoan language and cultural
learning inserted in the shared activities seems likely to
have positive outcomes in a multi-cultural society such as
Aotearoa. Simultaneously, positive intercultural attitudes
were evident as children enjoyed each other’s cultural
practices and created new shared meanings in Power Point
and e- book forms to present their experiences [60].

Another study examines the impact of the use of elec-
tronic stories that results in the literacy development of
kindergartners who learn English as a second lan-
guage[61] . This project was designed as a technological
intervention to study the role of CD-ROM stories and sto-
rytelling applications delivered via a computer in the de-
velopment of literacy skills of Spanish-speaking children.
The children participated in a total of 12 lessons spread
out in three weeks and worked with three traditional sto-
ries from the series of Inside Stories. The two main objec-
tives of the project were to explore whether language les-
sons based on CD-ROM stories and the storytelling ap-
proach would lead to the development of emergent litera-
cy skills of young children and the views of the teachers
on the inclusion of ICT in the classroom. The study pro-
vided evidence that the use of ICT-stories enhanced the
learning environment of the language lesson by increasing
the motivation of children, observed in their level of par-
ticipation and their response to the stories. Engagement of
the children with the ICT tasks and their level of compre-
hension of the stories provided evidence of the potential of
this type of material for the language classroom. Finally,
animations and sounds helped the children to construct
meaning from the stories and as a result, the language in
which the stories were told did not produce any observa-
ble negative effects on the children.

VI. CONCLUSION

The scope of this study was to present if and how new
technology can support kindergarteners with special edu-
cational needs. The findings of the studies we examined,
which are the most representative studies over the last
decade, showed that kindergarteners can benefit of the use
of new technology and can gain many advantages and
profits using the appropriate educational tools that offers
the use of ICT. The use of ICT has also played a major
part in shaping the knowledge and skills of school staff,
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therapists and special educators. Diagnostic tools provide
them with the possibility to employ different ICT strate-
gies which might lead to an easier understanding of chil-
dren’s learning differences while ICT intervention tools
support activities of kindergarteners’ life. In general, the
use of ICTs in special education including children with
physical and sensory disabilities, learning difficulties,
gifted and bilingual children is considered crucial in the
early years, besides that further research in this sensitive
domain is thought necessary. However, there are also sev-
eral fields that require further research such as investiga-
tions into the reliability and validity of the diagnostic ICT
tools, adaptations of diagnostic and intervention tools to
the various needs of students of the therapists, and devel-
opment of more ICT programs for the above areas in the
specific crucial age. Finally, we consider that the field of
kindergarten education (children, teachers, parents and
classrooms) and the interventions that ICTs can contribute
in many areas of child’s development calls for more re-
search hoping that the results of the current study are en-
couraging as there is the general consensus that ICTs do
play a significant role in both ensuring and enhancing
learning skills of kindergarten children who need special
educational support.
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