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Abstract—Nowadays preschool education is considered
crucial for a child’s development. Recent researches support
the view that the role of kindergarten in children’s progress
is very important, as this age is sensitive for their future
academic and social life. The use of mobile learning is rec-
ognized as a tool that can foster the knowledge and the
experiences for this age and the support of specific areas
according to the educational perspective. In this paper we
try to give a brief overview of the most representative stud-
ies of the last decade (2005-2015), which focus on the skills
that are explored in kindergarten and are supported by the
mobile applications. The effectiveness of mobile learning in
special preschool education is also explored.

Index Terms—preschool education, mobile learning.

L INTRODUCTION

New technology is used to teach and to enhance the
teaching of specific areas. Successful learning requires
certain skills while metacognitive skills are fundamental
to learning a range of more specific skills. They include
planning, organising, monitoring and assessing one’s own
competencies in a variety of different areas [1]. According
to existing studies, mobile devices are one of the most
successful technologies for learning, as they are consid-
ered attainable and easy to use especially for people who
face learning difficulties. Mobile device, which is also
referred to as a handheld, is a pint-sized computing device
and usually come with a touch or non-touch display screen
and very often with a mini keyboard. There are different
types of mobile devices, while the commonest among
them are mobile phones, smart phones, PDAs, pagers and
Personal Navigation Devices. PDAs and smart phones are
considered the most preferred mobile devices, which offer
all the advantages of a personal computer, along with a
very small form factor. Additionally, their use provides
greater feedback for educators and has a supportive role
for learner as the provision of a necessary basis like tele-
communication equipment and perfect training content are
thought significant for attaining the educational goals [1].

The advent of Mobile Learning (ML) came with the in-
vention of portable technologies and mobile devices in the
1970s and 1980s. Mobile devices have also undergone
great changes and revolutions in the past few decades with
the rapid development of modern science and technology.
Mobile devices such as cell phones, personal digital assis-
tants (PDAs), smart phones, etc., are carrying powerful
functions, as do personal computers. Because these devic-
es are small, smart, portable, and comfortable to utilize,
particularly to the digital natives, all these devices are
regarded as teaching instruments in the ML [2].
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Furthermore, in recent years personal digital assistants
(PDAs) have been used to replace the fragile and expen-
sive tags, with similar learning benefits. The PDAs have
the advantages that children can access further infor-
mation at the moment they bump into each other, and their
interactions are automatically transmitted to a large public
display and added to a composite visualization of all the
children’s movements, representing the dynamic system
being acted out in real time. Mobile learning or m-
learning (ML) has increasingly attracted the interest of
educators, researchers, and companies that develop learn-
ing systems and publish instructional materials. This tech-
nology provides the potential for collaborative interaction
and learning opportunities for geographically dispersed
persons and groups. Although currently applied in small-
scale projects, ML is potentially useful in more education-
al settings. Small and familiar to children mobile tele-
phones do not require technological training, do not intim-
idate users, and remain a friendly tool in classrooms [3].
There are many examples of ways in which the new gen-
eration of mobile technologies is changing the way chil-
dren learn. Not only is mobile learning highly engaging, it
also provides children with different ways of relating their
physical experiences to abstract knowledge, from running
around a playground to understanding what a cell is. The-
se innovative forms of physical digital switching are
thought to lead to a more in-depth understanding of a
topic. They also increase children’s opportunities to make
connections between their observations and ideas that can
help them understand difficult concepts. Moreover, an
advantage of learning while mobile is that children be-
come more motivated and engaged than when staring at a
PC while sitting still. But more significantly, mobile learn-
ing gives opportunities for ways in which children can
learn. What appear to be disparate activities can now be
integrated over time and space. By making more connec-
tions between their ideas, prior knowledge, and ongoing
observations of the world, children are starting to view
and understand the world differently. This development in
educational technology represents a major topic in the
way computers can be used to change children’s minds.
Central to these notions is the idea that mobile technolo-
gies can be designed to enable children to move in and out
of overlapping physical, digital, and communicative spac-
es. This mobility can be achieved individually, in pairs, in
small groups, or as a whole classroom together with
teachers, mentors, experts, parents, professionals, and
others. It is assumed that mobile technologies provide
continuity across various learning experiences, enabling
children to make connections between what they are ob-
serving, collecting, accessing, and thinking about over
time, place, and people [4].
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Everyday observations of pre-school children's use of
mobile devices are increasingly being reported in different
researchers and articles while, these articles emphasize the
ease with which very young children master touch-based
interaction [5]. A recent review of the role of iPads for
learning claiming them to have a positive impact on chil-
dren engagement, increasing motivation and enthusiasm,
while they improve their productivity [6]. With the in-
crease in touch devices in homes and schools debates
around the value of these technologies for play and learn-
ing have arisen. Despite of the above fact, in this paper we
try to examine how the mobile applications can assess
children’s basic skills in kindergarten classroom. Specifi-
cally it examines the role of digital tools in literacy, math,
cognitive motor and social skill development besides it
investigates the role of mobile learning in children who
need special education.

II.  MOBILE APPLICATIONS THAT ASSESS LITERATURE
SKILLS

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 the early literacy skills. A wide variety of mobile
multimedia applications have become increasingly accept-
ed as developmentally appropriate education resources for
children’s spoken and written language development.
Research has shown that children who do not already have
a good start in literacy development by the time they reach
school rarely learn to read on schedule and continue to
have difficulty throughout elementary school. Thus, early
intervention during the preschool years is critical not only
for children who are at risk of facing learning difficulties
(71

In addition, supporters have seen the integration of
handheld computers as a way to enhance student learning
and achievement. Evidence of kindergarten classes’
handhelds use in such curriculum areas as reading, math-
ematics, social studies and science prove promising prac-
tices in this domain [8]. As PDA’s, cell phones and mp3
players have converged and altered into more sophisticat-
ed mobile devices, the iPod Touch has emerged as a pock-
et computer with multiple kindergarten classroom possi-
bilities. The iPod Touch (and the iPhone) is equipped to
perform a multitude of complex tasks, many of which can
be ordained to fill many of educational objectives espe-
cially in the domain of the early literacy skills. These
devices are inexpensive, compared to classroom laptop
carts or computer labs, and their portability and durability
provide students with potential learning tools that meet the
classroom and the home [9]

Taking the above into consideration, the purpose of a
recent study was to develop a mobile phone based inter-
vention that would encourage parents to engage their
children in daily literacy-learning activities. The interven-
tion included text messages for parents, audio messages
for parents and children, and Sesame Street letter videos
for children [10]. According to the developers, this study
reports the design and implementation of an intervention
using Sesame Street content intended to encourage parents
to engage their preschool children in literacy learning. The
intervention reported here was designed to deliver Sesame
Street educational materials focused on learning letters via
mobile phone to parents and preschool children from
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lower and middle-income families. This intervention ap-
plied the elements of Fogg’s “functional triad” model [10]
of persuasive technologies in the context of using mobile
phones to encourage and persuade parents to engage their
young children in activities that are known to lead to
growth in literacy skills. In addition, the findings of the
study indicate that this mobile technology-based literacy
intervention seemed as a highly effective use of persua-
sive technology. Participants reported that the use of mo-
bile phones is considered very helpful for them as they
had access to it while they were at home, in the car, in
playground or in another location. Moreover, parents in
this study stated that the ready access provided by mobile
delivery made it extremely easy for them to fit literacy
activities into their normal daily routines with their chil-
dren. Finally, the technology-based persuasive messages
inspired participants to engage in behaviours that would
lead to increased literacy skills in their children [11].

Furthermore, the increased acquisition of touch-screen
technologies, such as tablet computers, in both homes and
schools raises important questions about their role for very
young children's learning and development. Their inherent
touch-based interaction offers new opportunities for mark
making practices, which are linked to literacy develop-
ment, through the emergent process of using marks as
symbolic representation [12]. A recent research reports a
comparative study of touch-based interaction using a tab-
let computer versus traditional physical paint and paper.
Children aged 2-3 years engaged in a free finger painting
activity and colouring in activity in both paper and digital
environments. Video data of their interactions was used to
develop a coding scheme for analyzing touch-based inter-
action, providing insight into how the use of fingers and
hands differed in each environment, the different types
and qualities of touch that were engendered, and the com-
position of the final paintings produced. Findings show
that while the tablet computer limited the number of fin-
gers used for interaction, its material affordances support-
ed speed and continuity, which led to more mark making,
and different ‘scales’ of mark making extending the range
of mark making practices. At the same time it limited the
sensory experience of physical paint and resulted in more
uniform final compositions. The findings indicate differ-
ential benefits and limitations of the use of iPad's (or
touch screen technologies) in pre-school learning contexts,
and overall seem to suggest that these technologies should
be used as a complement to other activities, without less-
ening a prioritizing of messy, sensory experiences, such as
physical painting, at this stage of child development.
While the iPad environment did not engender new forms
of touch movements in this age group (in the context of
emulating a non-digital practice), it did engender more
mark making overall with longer sequences of continuous
interactions and complex linking of different touch types.
These attributes suggest that the iPad facilitates important
mark making activity in pre-school children, extending the
kind of mark making possible with traditional physical
materials, and offering a medium through which children
can potentially develop important pre-requisite skills for
writing and drawing. In addition, the results show how
early engagement with touch screen technologies may be
valuable in fostering the development of digital literacy
skills, such as swiping. However, the iPad was found to
restrict the use of multiple digits and hands in touch based
contexts, encouraging far more index finger interaction, as
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well as precluding sensory tactile experiences enabled
through paint and paper based interaction [13].

Additionally, Alphabet book is an important instruc-
tional tool that is used in early education. Advances in
mobile technology have led to alphabet books of an elec-
tronic format with accompanying sound, animations, and
interactive hot spots in order to expose children to reading
and writing. A recent experimental training study investi-
gated the effectiveness of paper alphabet books and al-
phabet eBooks in training alphabetic knowledge in 4-year-
olds [14]. Three groups of approximately 30 children were
assigned to one of three conditions: paper alphabet book,
alphabet eBook, or storybook control. Book reading ses-
sions composed of three to four children were run twice a
week over eight weeks, with child-book behaviours coded
at each session. The purpose of this study was to examine
the effect of providing children with alphabet eBooks
loaded onto an iPad tablet on their emergent literacy de-
velopment. Emergent literacy was assessed according to
children's letter-name and letter-sound knowledge, and
phonological awareness prior to and following treatment.
The alphabet eBooks represented a sample of commercial-
ly available alphabet eBooks that include interactive fea-
tures while the paper alphabet books represented a range
of alphabet books on the market with detailed colourful
illustrations and accompanying text. It was hypothesized
that children in the eBook condition would show the
greatest improvement from pre-test to post-test in letter-
name, letter-sound, and phonological awareness scores,
followed by the paper alphabet condition, with the control
group showing the lowest improvement. However, the
results of the study showed that alphabet eBooks seemed
to be no more effective than their paper counterparts nor
than storybooks at encouraging early literacy knowledge
have important implications for educators and those who
develop electronic children's books. Furthermore, the
present study showed that alphabet eBooks, with their
addition of letter and object hotspots, succeeded in engag-
ing children's attention. Also, that increased engagement
or orientation to the books did not translate into increased
literacy knowledge and the researchers support that this is
not to say that all alphabet eBooks are problematic or
ineffective, but the present study results cast doubt on the
claims made by promoters [14].

II. MOBILE APPLICATIONS THAT ASSESS EARLY
MATH SKILLS

According to research in the area of mathematical edu-
cation, using technology is an integral part of fostering
mathematics from an early age in the kindergarten (Na-
tional Council of Teachers of Mathematics [NCTM],
1989) [15]. At this age children develop many mathemati-
cal concepts, at least in their intuitive beginnings, even
before they reach school age. It is well known that infants
occasionally recognize and discriminate among small
numbers of objects, and many preschool children possess
a substantial body of informal mathematical knowledge.
Besides, it is widely accepted that being engaged in mul-
timedia embedded with mathematics from the youngest
age can provide opportunities for thinking and exploring
[16]. However, it is already known that early years are the
important years to develop children concepts and also
critical and creative scientific thought [16]. A kindergarten
child also needs the opportunity to apply its skills in a
variety of learning environments, and is strongly recom-
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mended that the digital learning media can contribute to
the learning of mathematical skills. Many aspects of early
informal learning of mathematical concepts, such as num-
bers, arithmetic problem solving, and spatial syllogism
along with general geometrical knowledge, are developed
during the kindergarten age.

In recent years, with the appearance of smart applica-
tions and programs several researchers have proposed the
use of many devices such as tablets and mobiles [17].
Particularly in the subject of mathematics, Zaranis [17]
made a comparison between the learning outcomes of
computer based teaching and mathematical thematic
teaching, aiming the teaching of “Realistic Mathematics”
for kindergarten children. Compared to the traditional
teaching method, results showed that mobile learning
enhance the development of mathematical skills and the
cultivation of a deeper perceptual ability for the pupils.

Additionally, in the area of mathematics education it is
believed that Web Apps for the iPod Touch provide many
ways for students to practice and explore mathematical
problems. Firstly, Flash Math is a basic drill program that
presents the child with a set of timed problems. Settings
for addition, subtraction, multiplication, and division, as
well as choices for the number of place values to include
in problems the number of problems to present, the time
for each problem and progressive time adjustments makes
this application friendly for the student. As a result, teach-
ers could certainly use this application to provide individ-
ual students with the types of arithmetic practice that they
need in order to become more proficient in their mathe-
matics classroom. In addition, Math Quiz expands this
type of work to include squares and square roots and in-
cludes controls for presenting problems in random or
sequential order. The problems are answer via a type spin
wheel with audio clicks, which could be entertaining for
the students using the app. Math Quiz continues to pro-
vide problems to the user for the duration of the experi-
ence nevertheless the lack of a stopping point could be a
frustration for some students, but others could find that
they enjoy the continual challenge [18].

In addition, Tomi and Rambli [19] in their research pre-
sent the development of an interactive mobile augmented
reality magical playbook for preschool children in learn-
ing numbers using an old folklore literature, The Thirsty
Crow, via mobile augmented reality application and inter-
active physical book interface design. According to the
authors, Augmented Reality (AR) refers to a technology
that gives the ability to the user the sense of the real world
while interacting with the virtual and physical object.
Additionally, mobile AR application has gaining populari-
ty nowadays due to mobile technology advancement.
Mobile refers to portability usefulness of the application
itself, thus mobile AR application can be referred as a
portable AR application. By applying this concept to AR
storybook, the physical book will be enhanced by aug-
menting the virtual object (3D models, animations, and
sounds) viewed over a mobile device. This study specifi-
cally highlights an innovative development of the inter-
faces for providing an AR storybook that enhances story
reading and learning experience for preschool children via
mobile AR application and highly interactive physical
book interface design of the AR book. The findings of the
study suggest that AR concept of the book successfully
grabs children’s attention while this application with the
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book is easy to use especially for young children. Fur-
thermore, the children would likely to interact with the 3D
character on the book besides their excitement of interact-
ing with the book’s character using their finger on their
reaction. Finally, in math section, students were excited to
count together with the 3D character while interacting
with the book. Thus, it shows the users were fully engaged
with learning process in a joyful learning environment
[19].

IV. MOBILE APPLICATIONS THAT ASSESS COGNITIVE
SKILLS

Knowledge can become meaningful and purposeful if it
is related to children’s daily life and experiences. Through
new technology based tasks children cope with a simula-
tion of the real-world, make use of cognitive mechanisms
and gradually construct knowledge because technology
provides situational and visual cues that allow children to
think, work out, interact, collaborate, create and finally
learn [20]. Nowadays, touch screen devices allow for a
much easier interaction for preschoolers than any other
technology. According to a very recent study, which was
carried out in 2012, media tablets experienced the highest
increase in usage among children ages 4-14 years old with
usage highest among younger children [21].

Researchers have examined children’s cognitive skill
development with digital media and have found that well-
designed mobile -based learning activities and games can
improve skills of abstract thinking, reflective thinking, and
analyzing and evaluating information planning and scien-
tific reasoning. Eye-hand coordination has improved with
the use of computers at home and at school [22]. Also,
young children have improved in problem-solving skills,
spatial cognition, spatial representation, iconic skills, and
visual attention skills when using computers, mobile and
video games in school and for entertainment during lei-
sure time at home. As a result, the use of digital media has
been compared to traditional methods for teaching cogni-
tive skills, and the research has found that digital media
were more effective in specific cases. Besides, there is a
general belief that kindergarten children developed
stronger increases in memory when they used computers
for learning compared to learning without new technology
and multimedia [23]. More recently, a genetics simulation
was developed using the Thinking Tags in order to help
very young children to learn about dental hygiene. Ac-
cording to many dentists, children find it difficult to un-
derstand how eating candy and drinking sugary drinks can
cause their teeth to rot. Tooth decay caused by the buildup
of sugar is a difficult concept for young children to learn.
Instead of being taught about dental health with the tradi-
tional way, five-year-old children used Thinking Tags to
experience improving or decaying dental health [24]. In
this context, the digital tags were used to simulate the
decay process, enabling the children to experience it
firsthand and then talk about it. The technology provided a
much more accessible way of learning about a difficult
topic.

A similar study proposed a Playful Toothbrush system
using UbiComp technology to provide play-based occupa-
tional therapy for improving tooth-brushing skills in kin-
dergarten children. The design of the Playful Toothbrush
digitally interfaces physical tooth brushing activity with a
computer game to guide children in learning proper brush-
ing techniques and to reinforce active participation of
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children in brushing activity. The user study results sug-
gest that the Playful Toothbrush improves the tooth brush-
ing skills of kindergarten children within a relatively short
training period. After using the Playful Toothbrush for
five days, kindergarten children exhibited significant im-
provement in effectiveness of teeth cleaning, increased
number of brushing strokes, longer brushing time and
more thorough brushing coverage in teeth areas. Accord-
ing to the designers, the contribution of the UbiComp is
that it has potentials for making many repetitive and com-
plex developmental tasks attractive and simple to a young
child [24].

Furthermore, the iPod Touch and the iPhone are
equipped to perform complex tasks, many of which can be
used for different educational objectives. The iPod Touch
evolved from Apple’s earliest MP3 player and equips the
iPod Touch with many media capabilities. The handheld
computer manages and plays/displays audio, image, and
video files. While some researchers may find the premise
of young children benefitting from the use of mobile de-
vices to be far-fetched, preschoolers are demonstrating
that they can understand and interact with Web applica-
tions such as Preschool Adventures, At the Zoo, and
Wheels on the Bus, ABC Letters, and iDoodle. These
applications are well aligned with the spirit of early child-
hood education and technology use, as articulated by the
National Association for the Education of Young Chil-
dren. Children are encouraged to play and discover, as
they engage with these applications. Pre-School Adven-
tures provides an interface for exploring concepts of col-
ors, shapes, sounds, and body parts. Users select a topic
represented with visual and auditory cues, and continue to
receive feedback in this way as hey make selections. At
the Zoo provides children with images of about 20 ani-
mals that they will encounter in many zoos. Using these
fingertip-sized images, users may choose to hear the
sounds that each animal makes, or hear and see the spell-
ings of the animal names. ABC Letters quizzes little ones
with blocks of letters aurally asks them to select a particu-
lar letter, and provides feedback after the response while
users can elect to hear the letter name again, even when
they provide a correct answer, showing the letter name
with the visual image of the letter. Digital audio books,
such as The Little Pine Tree, present images and text, one
page at a time, with audio, allowing young learners to hear
and see the story, and flip through the pages with a flick of
a finger. Shadows Never Sleep is a “zoom narrative”
which entices readers to explore the story by using the
multi-touch zoom feature to discover the story line. Appli-
cations like iDoodle2 provide a way for children to draw
with their fingertips, selecting a variety of colors, lines,
fills, and thicknesses. Double-clicking to zoom in and out
of these sketches provides young ones with choices of
how to view their creations. Each of these Web applica-
tions could potentially be integrated into the curricular
content of the early childhood classroom, providing teach-
ers and students with resources to support learning and
achievement [25].

V. MOBILE APPLICATIONS THAT ASSESS SOCIAL-
EMOTIONAL SKILLS

Collaborative learning and social interaction skills can
be enhanced with well-designed digital technology Exist-
ing studies note that young children who share the new
technology, work in an equitable and cooperative manner
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showing a preference for working with peers cooperative-
ly [26]. Moreover, according to O’Hara when young chil-
dren use new technology are encouraged to discuss the
stories, share their ideas and move characters around using
the touch sensitive screen accompanied by much advice
from their peers. The findings of the specific research
claim that when settings include multimedia into imagina-
tive and role-play areas, the fact of social behaviour and
communication is notably high when also teacher’s guid-
ance is present. Research has also shown increases in
young children’s motivation to learn when they are in-
volved with engaging and fun digital media. Mobile learn-
ing activities can elicit high levels of interest in and focus
on the learning task that does not tend to diminish over
time and young children reported high levels of enjoyment
and engagement [27].

Furthermore, mobile learning tends to facilitate the pro-
cedure of new information and increase deduction. When
a student learns, the new content when presented in both
visually and non-visually, meaningful learning occurs
concluding that meaningful learning facilitates the storage
and recall of new information. An existing study exam-
ined the implementation of an e-book shared reading in
preschool classrooms. Observations focused on teachers’
implementation of a vocabulary focused shared book
routine, language strategies at the touch screen, mobile
devices to extend the shared reading experience, and chil-
dren’s learning and entertainment. Participants included a
diverse sample of 28 children that browsed or reread sto-
ries on a mobile device (iPad or iPod). Results suggest a
relatively easy transition from traditional to e-book shared
reading that may support children’s word learning, but
may not maximize the potential of e-books for instruction
and independent reading. Moreover, the results point to
the promise of e-books for supporting word learning in the
preschool classroom as children seemed to enjoy and like
to participate in this. As the authors believe, the e- book
may extend the opportunities for word learning in the
early literacy curriculum. Along with traditional shared
book reading and read aloud activities, teachers can use e-
books to further expose children to vocabulary words and
make the learning environment more pleasant [28].

Also, Horowitz et al. [29] examined the efficacy of vid-
eo streaming lessons via cell phones as a means of in-
creasing letter knowledge and motivation of preschool
students. Participant families streamed two types of video
clips to their cell phones: literacy tips for parents on inte-
grating letter knowledge into daily activities, and Elmo
“Letter of the Day’clips. Participant families were re-
quired to stream three sets of these videos, each set com-
prised of one literacy tip and one “Letter of the Day”,
weekly for a period of eight weeks. Participant report and
observation indicated that the combination of literacy
teaching tips and instructional alphabet clips showed great
potential as a means of supplementing literacy instruction.
In addition to resulting in increased alphabet knowledge
of participants, the video streaming was reported to ease
access to educational information for parents, provide a
venue for easy everyday integration of literacy learning,
and encourage enthusiasm and motivation.

Another tool, Savannah was designed as a game to be
played outdoors to develop children’s understanding of
animal behavior through their interactions on a virtual
plain. Global positioning system (GPS) enabled handheld
computers presented a virtual savannah that digitally over-
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laid a school playing field and was populated by animals
that would normally be found there. Each child took on
the role of a lioness and had to hunt other animals, such as
antelopes, to survive. This involved the children working
in teams, as though they were hunting as a pack. As they
moved around the playing field, the children’s mobiles
kept track of where they were and popped up pictures of
their surroundings, including animals that were close by.
The children’s energy levels were also shown using sim-
ple graphical representations, indicating when they needed
to eat to stay alive. Remote facilitators occasionally sent
messages to them via the mobiles to keep them in the
game. The children then returned to the classroom to talk
about their experiences and learn more about the animals’
behavior. An evaluation of the game suggested that it
encouraged self-directed learning. However, the children
sometimes found it difficult to match up the images of
animals they saw on their PDAs with the empty playing
field while a considerable amount of imagination was
required to play the game [30].

VI. MOBILE APPLICATIONS THAT ASSESS MOTOR
SKILLS

Mobile technologies have been incorporated into a
number of physical activities to encourage children’s
understanding of abstract phenomena. With computers
and other similar devices occupying an increasingly im-
portant place in early years education, it is perhaps not
surprising to find concerns being raised about their impact
on the young child’s physical development, as well as
health and safety issues. According to several studies,
varying degrees of proficiency in individual manipulation
of the mouse and keyboard are observed. On the other
hand, in early childhood settings, mobile technology re-
search has emphasized foundational motor skill develop-
ment. Some children seem to be experienced at moving
the cursor about the screen and mouse clicking on various
objects, whereas others experience considerable difficulty
in performing tasks that ask demands on their hand- eye
coordination. It is agreed that becoming familiar with
using the mouse and keyboard requires a good deal of
practice, but observations from a relevant study would
suggest that the young child’s ability in letter recognition
also has an important role to play in developing keyboard
skills. Moreover, it is accepted by the teachers that com-
puter and other devices use appear to enhance develop-
ment of the young children’s hand-eye coordination and
fine motor skills [31].

Taking the above into consideration, FloorMath com-
bines a sensor-embedded floor mat with a visual represen-
tation of the number system that appears on an adjacent
screen. When children walk up and down the squares, the
corresponding numbers change on the screen. Walking the
numbers is thought to make the activity more meaningful,
helping children to see and understand abstract concepts
in a new way [32]. Similarly, SmartStep, developed by the
same researchers, requires children to play hopscotch,
skip, and count at the same time when practicing basic
math skills. This combination of physical and mental
activities is meant to hone motor skills, pattern recogni-
tion, thythm, and coordination.

Furthermore, another study assessed the effectiveness
of two research-based, educational literacy applications
the Dog Party and the Super Why. Researchers gave 90
children (ages 3-7) an iPod touch on which to play the two
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applications over two weeks. Their parents completed
observation logs, and the children were given a pre- and
post-test to assess their ability in motoring skills and con-
tent areas covered in the applications. The results of the
studies showed that children learn successfully when use
such devices while children exercise their motor abilities
and the eye-hand coordination [33].

Additionally, another work analyzed about 100 com-
mercial applications running on multi-touch devices for
pre-school children and noticed that 99% of the applica-
tions used tap and 56% used drag gestures as their only
supported operations. In order to analyze children's capac-
ity to successfully perform additional gestures the re-
searchers conducted an experimental evaluation in which
pre-school children participated as users of a multi-touch
application requiring different types of operations, such as
tap, drag, scale up, down, and one and two finger rotation.
The findings of the study suggest that additional gestures
may be effectively incorporated into applications targeting
pre- kindergarten users and running on multi-touch devic-
es with little implementation effort. The analysis of these
limitations gave a set of design guidelines that address
boundary exit conditions and coordinated interactions
[34].

Also, Nintendo Wii applications are also beginning to
be used for learning various physical and cognitive skills.
Vannoni and Straulino [35] showed that children were
able to learn about force, velocity, and acceleration
through using a Wii remote to measure acceleration of a
swinging pendulum. All these applications use mobile
technologies to bootstrap physical activities with learning
math, physics, or other cognitive skills. At the same time,
if the physical exercise is designed to be strenuous, chil-
dren’s health can equally benefit through the children
having to run, walk, or cycle while learning.

Last but not least, Yu et al. [36] assessed the design of
the interaction aspect of touch screens in order to develop
digital educational games. They tested the effectiveness of
5—6 year-olds in four game prototypes while dragging,
clicking, rotating and zooming. Their findings showed that
pre- school children were not familiar with rotating and
zooming and that they needed at least six minutes of train-
ing time. They also found that the main cause of the prob-
lem was the gap between the sensitivity of the device and
the precision of the action required for the game. One of
their negative findings was that more than half of the
children rested their non-operational hand on the screen
while using the interface.

VII. MOBILE APPLICATIONS THAT ASSESS CHILDREN
WITH SPECIAL NEEDS

Many researchers support the view that children with
special education needs face difficulties to develop cogni-
tive abilities and acquire new knowledge. According to
many studies, these children have to improve their behav-
iour, communication and relationships with their envi-
ronment in order to improve their learning and daily life.
The development of appropriate and adaptable applica-
tions provides them with many benefits as it helps to im-
prove the learning process to different cognitive, sensorial
or mobility domain [37].

Taking the above into account, Fernadez- Lopez et al.
[38] developed a platform called Picca, for children with
educational special needs .The designers made a mobile
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platform, based on iPad and iPod touch devices, in order
to cover the 3 main phases of the learning process: prepa-
ration, use and evaluation. This platform includes four
kinds of educational activities, which can be used by edu-
cators depending on children requirements. The results of
their experiment shows that the use of the Picca is associ-
ated with positive effects in the development of learning
skills for children who have special educational needs,
claiming that the basic skills have been improved. Be-
sides, in many cases children have the opportunity to
perform activities that previously were not accessible to
them, because of the interface and contents of the activi-
ties have been adapted specifically to them. The study also
suggests that the type of activities provided is develop-
mentally appropriate for learning purposes as well as the
use of electronic devices and multimedia contents increas-
es children’s interest in learning and attention.

Moreover, another study compared the advantages of
mobile phones as a management device for caring with
lecture that is thought the main method for parent's educa-
tion in this topic. In this survey 60 mothers who have a
child with ADHD were selected and divided in two
groups. After the pre-test that was based on knowledge
and practice about ADHD and its management, one of the
groups received educational support from mobile phone
and for the other group, lecture was held on. After 16
weeks, the investigators re- measured knowledge and
level of applying of the trained techniques. The findings
of the survey state that although both training methods had
a positive effect on knowledge and management tech-
niques for mothers, the use of mobile phone as a learning
supportive and assessment tool, seem to be more effective.
Specifically, the mothers who joined the mobile learning
group were successful to control the ADHD symptoms in
their children than the mothers in lecture group [39].

Other meaningful approaches, focused on the use of
touch-screens by children with some type of cognitive
disorder. Their study showed that it is possible to obtain
significant results, especially in promoting collaboration
and motivation, although these studies cannot be taken as
a reference for normal children’s behaviour with touch-
screens. Furthermore, many studies support the view that
iPad applications are being used as a tool for learning
within educational environments. A recent pilot study
investigated the efficacy of iPad applications in improving
the literacy and general academic skills in at-risk pre-
schoolers. The findings of the study indicated that practi-
cal significance was found for the use of iPad applications
to support learning in the preschool skill areas of alphabet
knowledge and number concept [40].

Although most information about touch device use by
people with disabilities may be in the popular media there
is research on the use of touch devices with people with
developmental disabilities. Recent reviews have covered
the use of iPods and iPads in teaching programs for people
with developmental disabilities and more specifically,
with autistic spectrum disorders [41]. This systematic
review aimed to evaluate the use of iPods, iPads and relat-
ed devices in educational programs for individuals with
developmental disabilities. A systematic search identified
15 studies in which the results were largely positive, sug-
gesting that such devices are important technological aids
for individuals with developmental disabilities. The results
of these studies also claim that children with developmen-
tal disabilities can be taught to use such devices for a
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variety of purposes, specifically for enhancement of aca-
demic, communication, and other basic skills. On the
other hand, the authors state that some individuals showed
difficulty in learning to operate such devices with suffi-
cient motor control, suggesting that other solutions such as
Bluetooth can be arranged [41].

VIIL

With the increasing use of interactive mobile technolo-
gy, mobile applications have become a powerful tool of
living and learning in preschool education. As defined by
the Global System for Mobile Communications in their
report, Handheld mobile technologies are emerging in
classrooms, as they seem to support children with special
need while they increase motivation to learn, improve
fluency skills, encourage collaboration, and improve read-
ing comprehension. As a result, research in mobile tech-
nology is considered as a supplemental teaching tool for
children and shows promising findings. However, accord-
ing to this short review is thought significant the research
in the area of the special education in preschool education.
The sensitive and important age of the preschool children
asks for more investigation and especially in the area of
the learning difficulties and their assessment with the
support of the mobile applications. Despite the fact that
the increasing interest in this age is considerable, besides
there is place for more studies and development of mobile
applications, which can assess and help children, which
face learning and developmental difficulties.

CONCLUSIONS
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