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Abstract—Recent development in the role of kindergarten in
children’s progress includes the use of Information and
Communication Technologies (ICTs). ICT nowadays is
recognized as a tool that can foster the knowledge and the
experiences for this crucial age and the support of children
who face difficulties in kindergarten age is thought significant. In this paper we present a list of the most representative tools and e-tools of the last decade (2005-2015) for preschool children who face memory and attention problems.
The role and the significance of these tools in children’s
development are examined. The effectiveness of these tools
is also investigated.
Index Terms—attention difficulties, memory problems,
preschool education, tools

I.

INTRODUCTION

Technology seems to be present everywhere while it is
widely accepted that influences almost every aspect of
everyday life. However, the society’s prospect of the ICT
(Information and Communication Technologies) role in
education has also changed [1]. Today learners seem to be
more involved in learning, as they have the advantage of
the technology special means to support their assignments
[2]. ICT in education can make teaching and learning
more effective and efficient, because they do not involve
only learning about technology but more specifically
learning with technology [3].
Early childhood educational programs aim to promote
various concepts, skills and attitudes and the concepts to
be learned, the skills to be developed and the attitudes to
be taught should all be age appropriate. As most preschool
children do not have or have limited reading skills, the
tools that are usually used tend to have sound, icons, animation or any combination of these [4]. Specific features
of early childhood educational software that seem suitable
include the appearance of pictures, sounds and the presence of different graphical features [5]. The software to be
selected or adapted for early childhood education settings
needs to be developmentally appropriate and to be integrated in the classroom with the appropriate pedagogic
approaches [6]. Early childhood teachers have to decide
about which software to use and how to adopt it in their
classrooms to be sure that benefits are achieved[7] . Educator’s role is important, as they have to choose the appropriate for their class software and intervene when is
needed and is thought essential. However, appropriate
training for all teachers and specialists that are involved in
working with young children in the use of ICTs in support
of learning is recommended. The computer is only a tool
that has the potential to support the teaching and learning

iJES ‒ Volume 3, Issue 3, 2015

process; so even the best software needs to be used wisely
[8].
Additionally, professionals in psychological, medical,
scientific, and educational fields have mentioned the importance of the years between birth and five years, for
learning. If there is any risk of difficulties, these early
years become even more crucial [9] as there is a history of
research supporting the value of early identification and
intervention. One value of early identification and intervention is that it provides a base for later learning and for
this reason may raise later academic success experiences
for children at risk. In addition, early identification can
predict secondary problems from occurring because it
prevents the need for more extensive education services in
the future and leads to more inclusive programming [5].
On the other hand, there has been an increasing emphasis
on educating kindergarten children who need special education with the support of ICT and thus this fact has reinforced the use of technology as a way of overcoming
barriers to their learning. Recent studies on the introduction of ICTs in pre-school special education argue that can
provide children with additional opportunities for rich
learning activities that are relevant to their growth characteristics and have positive effects in regard to their learning difficulties. However, early intervention depends on
good diagnostic information while it is not enough to
know simply that a pupil has problems in learning but also
is necessary to understand the problems and the causes of
a student’s learning behaviour. As a result such understanding should then be used to develop an appropriate
intervention [10].
Close links between memory functions and many aspects of learning and academic achievement in children
are well established. 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 [11].
however, it is well known that computerized programs
seem to be a promising new approach to memory interventions as the role of technology for people with cognitive difficulties is crucial in the areas of based applications
and neural networks [12]. Taking the above into consideration, early identification and intervention for children
with memory problems has been strongly recommended.
Many researchers think that observable behaviours in
children very often indicate potential learning problems in
preschool including hyperactivity, coordination problems
perseveration, impulsivity, processing deficits, distractibility, and memory problems [6]. Furthermore, memory is a
key component of cognition that plays an integral role in
cognitive development. Memory can be divided into long
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term and short-term memory. Short-term memory’s main
part is working memory and long-term memory consists
of a declarative, procedural and perceptual representation
system. Memory impairments can also have negative
consequences on social factors and the sense of personal
history. Additionally, this kind of deficits may affect academic performance and particularly arithmetic and can
result in low self-esteem. Furthermore, poor working
memory is the source of many problems related to attention and is often linked to Attention Deficit/Hyperactivity
Disorder (ADHD) [13].
On the other hand, ADHD is a psychiatric diagnosis
that identifies children who exhibit inappropriate levels of
inattention and/or hyperactivity [14] and is associated with
poor scholastic outcomes or other learning disabilities
[15]. Attention difficulties are one of the most prevalent
problems that become apparent during a child’s schoollife and are usually characterized by poor attention skills
and/or hyperactive and impulsive behaviours. These problems usually show up in early childhood and more specifically are present before the age of seven where often a
diagnosis is taken place. A common misconception about
children with attention problems is that they aren't paying
attention and they cannot focus on a specific time for an
acceptable period. This elevated risk for poor academic
achievement indicates that many students with attention
disorders are in need of an accurate diagnosis and effective intervention strategies because ADHD usually continues into adulthood [16]. Research suggests that successfully management and behaviour modification of this
disorder often depends on the integrated program of
medical interventions and behavioural techniques while a
very important factor for this purpose is to involve parents
and teachers in these interventions [17].
As a result of the above statements, our study is based
on national and international publications as well as the
research findings of the most representative studies of the
last decade, which focus on the use of tools and e-tools
that assess kindergarten children who face memory and
attention problems. These tools seem to diagnose and
intervene in kindergarteners in order to help them with
their difficulties. This paper will try to make a list of the
most important educational tools and e-tools that focus on
diagnosis and intervention purposes of preschoolers who
face memory and attention difficulties and need assessment.
II.

EDUCATIONAL TOOLS THAT ASSESS PRESCHOOL
CHILDREN WITH MEMORY PROBLEMS

Nowadays, hundreds of experts in the areas of medicine
and psychology are encouraging memory training.
They’ve brought an important approach into practices and
schools around the world and are helping people of all
ages succeed in areas of their lives that are characterized
by poor memory skills [18] . Generally speaking, memory
is thought central to concentration, problem solving, and
impulse control, is closely correlated to fluid intelligence
and is a strong indicator of academic and professional
success. On the other hand poor memory and especially
poor working memory is the source of many problems
related to attention and is often linked to Attention Deficit
Hyperactivity Disorder, and other learning disabilities
[11]. As a result, recent years have seen a rise in the popularity of memory training programs- tools and e-tools- to
kindergarten children, because these interventions give
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promises of increased IQ, creativity, grades and reductions
in day-to-day lapses of attention.
In order to identify and support children with working
memory impairments, the Automated Working Memory
Assessment (AWMA)[19] , a computerized measure for
educational professionals to use to screen individuals aged
4–22 years for working memory problems has been developed. According to the above, Alloway presented the
automated working memory assessment (AWMA), a
standardized computerized tool that can diagnose memory
problems. The purpose of the AWMA is to provide educators with a quick and effective tool to screen and support
those who face memory disorders. Findings indicate that
working memory skills in children with memory difficulties are usually stable over the course of the school year.
This tool enables teachers and psychologists to assess
memory skills with a user-friendly interface. Furthermore,
AWMA includes three levels of assessment and is designed for students with suspected-especially- working
memory difficulties. General speaking, AWMA is a computer-based assessment that provides three measures each
of verbal short-term memory, visuo-spatial short-term
memory, verbal working memory, and visuo-spatial working memory. 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)
which is suitable for confirmation of working memory
problems for learners identified as having working
memory problems in the classroom. According to the
developers, the test includes 12 subtests of verbal Short
Term Memory (Digit Recall, Word Recall and Nonword
Recall), visuo-spatial Short Term Memory (Dot Matrix,
Block Recall and Mazes Memory), verbal Working
Memory (Backward Digit Recall, Listening Recall and
Counting Recall), and visuo-spatial Working Memory
(Mr X, Spatial Span and Odd-One-Out). Lastly, the
AWMA is the first standardized tool for non-specialist
assessors such as classroom teachers to use to screen their
pupils for significant working memory problems quickly
and effectively.
Furthermore,[20] developed a battery of Internet based
applications which collectively operate as a screening test
of cognitive abilities capable not only to predict preschool and school age children at risk of learning difficulties but also to equip the teacher with a profile of mental
abilities relevant for choosing and designing personalized
programs. This study evaluated the capability of the new
computerized cognitive battery of tests to predict reading
performance. Specifically, the MAPS (Mental Attributes
Profiling System) battery addressed eight major domains
of language independent tests that have been frequently
linked to learning difficulties; short-term visual memory,
short-term auditory memory, auditory discrimination,
visual discrimination, lateral awareness, categorization,
sequential processing and navigational ability. The findings of the research suggest that this test can diagnose
memory problems in children supporting the view that
five domains (lateralization, auditory memory, categorization, sequencing and auditory discrimination) can be
strong predictors for later reading problems. The research
concludes claiming that MAPS can create a child’s profile
signifying abilities and problems in learning and can
screen memory problems in very young children as well
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as in children who are bilingual or multilingual offering an
assessment in a broad spectrum of cognitive processes.
Additionally, one of the most widely used software
tools is the Cognitive Profiling System (CoPS), a computerized psychometric assessment system that identifies the
cognitive strengths and difficulties for kindergarten and
primary school children [21]. CoPS is consisted of eight
tests in the form of game, included phonological awareness, auditory discrimination, short term visual memory
and auditory verbal memory. The total assessment time of
the test is no longer than twenty minutes and is used
across the UK, Scotland and British schools around the
world. According to the developers, the students are tested
also, in sequential and associative memory, in auditory
and colour discrimination and in phonological awareness
providing a picture of the child’s level of development in
the relevant areas at the time of school entry. Although
this tool not primarily intended for diagnostic purposes,
however can show children who are weak in various aspects of learning, included in memory, and thus can be
used to in decision-making about appropriate teaching and
learning approaches for such children. This alternative
approach is an on-entry assessment program for children
aged 4:0 to 5:6, since in order to be accredited by the
Qualifications and Curriculum Authority for use in
schools in England, strict criteria had to be followed. These criteria specified assessment in four key components of
the early learning curriculum (communication skills, literacy, mathematics, and personal and social development).
CoPS Baseline provides a snapshot of the child’s level of
development in the component areas at the time of school
entry. However, the similarly named program Lucid Cognitive Profiling System (CoPS), with which CoPS Baseline Assessment should not be confused, is designed specifically for diagnostic purposes [21].
Moreover, another promising tool that was designed to
support students at-risk for learning disabilities that might
also face and memory difficulties and can be used by the
students under the teacher’s, special educator’s or speech
pathologist’s supervision [22] is the APLo. APLo system
is intended to be used in assessment and diagnostic phases
of children’s oral speech and language abilities. It is an
online system that is designed to provide easy and direct
access to students who face difficulties and allow, when
necessary, the efficient use by other non-experts in the
clinical and professional setting to be involved in oral
language learning and strengthening. In particular, APLo
system examines the domains of [22] articulation, phonological, fluency, and language disorders while can diagnose children with age delays, autism and mental retardation. According to the researchers, the teacher selects and
incorporates suitable activities in a digital environment
that can be used in the preschool setting or at the first
school age to enhance phonology activities. The young
students at-risk of learning disorders, that are entering the
world of knowledge, can interact with the computer ensuring undiminished interest on the learning activities.
Through an interdisciplinary and experiential approach the
aim is to enhance phonological awareness and communication skills and accomplish the best learning outcomes.
The software activities are not just a transaction of traditional exercises presented on the computer but benefit
from the advantages of technology like moving images,
animations, sound and interactivity that create an amusing,
playful and effective learning environment according to
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relevant studies [22] In depth, APLo gathers data on the
child’s speech and language symptoms by the user who
answers questions on the matter in sections such as demographics, medical/communication history, verbal
communication, non-verbal communication, oral examination, articulation/phonology, structure of language,
psychomotor development, sound discrimination and
memory. Lastly, according to the researchers, this tool
has been created according to educational standards incorporating the modern technological developments in order
to function as a learning tool.
However, it is common knowledge that special needs
require special attention and as a result early education
lays the grounds for future development. According to a
study [23] Young Digital Planet started to create applications that were designed to help children restore their
curiosity and keep learning engaging, motivating and
challenging. Young Digital Planet supports the view that
early prevention is very important; edu- Sensus is an intervention tool that is based on intuition, designed for
speech therapists and combined with the educational
needs communicated by the market. According to the
developers, this software has been in use in Poland for
almost 10 years now and has proven to be an irreplaceable
tool for early education and special needs prevention.
Specifically, eduSensus is a family of products addressing
all developmental needs and one of the advantages is that
it has been created together with therapists, teachers, parents and children. Moreover, eduSensus Team covers a
wide range of topics in the use of ICT tools in supporting
the development of children who face specific difficulties
including children who are at risk of dyslexia and face
other problems such as memory and attention deficits,
developmental disorders etc. Lastly, the designers of the
eduSensus claim that this platform introduces children
into the ICT world develop young learners’ vocabulary
and communicative skills with digital programs, offering
also effective and engaging stimulation of retarded children’s development and support children who face learning difficulties at the kindergarten.
Also, according to St Clair�Thompson [24] one way of
providing memory strategy training is to involve computer-based teaching and practice of memory strategies.
Memory Booster is a computer game that teaches memory
strategies, over a period of six to eight weeks. Memory
Booster [25] is an enjoyable adventure game for children
that teaches and encourages the use of rehearsal, visual
imagery, creating stories and making groups and according to several studies results in significant improvements
on measures of working memory [24]. Memory Booster
begins with an introductory story and then provides instructions about the strategy of rehearsal. Each child then
is asked to remember, an item specified verbally by the
computer. Then children answer by using the computer
mouse to select the target amongst a number of distractors. After a number of trials instructions about visual
imagery are provided and then players are asked to remember two objects on each trial using this strategy. Instructions to a third memory strategy, creating stories, are
then followed by trials, which involve remembering three
items. If a child successfully progresses through the program the levels then increase, to remembering four, five or
six items. Children who perform particularly well also
progress to being taught the strategy of grouping.
Throughout Memory Booster children receive verbal
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encouragement and feedback from the computer, and
upon completing each level they gain rewards in the form
of watching cartoons. Lastly, researchers claim Memory
Booster is a tool that leads to significant improvements in
working memory tasks assessing the phonological loop
and central executive components of working memory.
In addition, multiple assessments of both verbal shortterm and working memory are provided in a Working
Memory Test Battery standardized for children (WMTBC) [26]. WMTBC [27] includes four measures of verbal
short-term memory: digit recall, word recall, non-word
recall, and word list matching recall. All four measures
involve verbal presentation of memory items, with the
first three tests requiring immediate spoken recall. Word
list matching involves the child judging whether two spoken sequences are identical or not, as it places minimal
demands on phonological and articulator production skills.
This test is particularly appropriate for use with children
with speech-motor deficits and scores on all four measures
are used to derive a standardized verbal memory composite score. The WMTB-C also includes three measures of
verbal working memory (listening recall, counting recall,
and backwards digit recall), scores on which are used to
give a mixed working memory score. Finally, the WMTBC includes three measures of visuo-spatial short-term
memory (matrices, mazes memory, and block recall).
A recently conducted study investigates whether preschoolers respond to the mathematical notion of most
probable using their memory skills and the cognitive skills
in a probabilistic game designed on the computer. This
random-game, named “Shoes and Squares”, gives children
the chance to get involved and infer the most probable
outcome among different conditions with structural
changes in the composition of the sample space. Children
are tested on whether the gradual alterations in the analogies and distribution of the items in every condition affect
their predictions [28]. The developers claim that, preschoolers were personally engaged; they made estimations
and seemed to get affected by the structural changes
among the sample space. They also state that children’s
cognitive skills, included the memory and the attention,
improved and that such finding raise educational implications concerning not only the teaching and constructing of
probabilities in preschool education but also the role and
use of technological means in the classroom.
Last but not least, Toki et al. [29] introduced a software
tool that was designed to support the student at-risk for
learning disabilities. The children under the specialist’s
supervision can use this tool while the teacher selects and
incorporates suitable activities in a digital environment for
them in order to interact with the computer during the
learning activities. Through an alternative and experiential
approach the aim is to enhance phonological awareness
and communication skills and accomplish the best learning outcomes. The software activities can help students
from the advantages of technology like moving images,
animations, sound and interactivity that create an amusing,
playful and effective learning environment according to
relevant studies [29]. This study therefore, can be considered that contributes to the development of special educational software for students in the first school age that are
at-risk of learning disabilities. Despite the fact that these
digital activities focus on phonological awareness issues
in a multimedia interactive and playful environment that
keeps student’s interest and adjusts to their needs and
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abilities in order to achieve the desired learning outcomes
while students’ creativity and communication is enhanced.
III.

EDUCATIONAL TOOLS THAT ASSESS PRESCHOOL
CHILDREN WITH ATTENTION DIFFICULTIES

Many researchers claim that working memory (WM),
the cognitive system that is responsible for the temporary
storage and manipulation of information, is very important
for maintaining focused behaviour in everyday situations
[30] . Working memory problems are typical among individuals with attention and attention deficit hyperactivity
disorder (ADHD,) [31]. Attention problems and attention
deficit hyperactivity disorder is a diagnostic category
applied to individuals with high levels of problem behaviours that are inattentive or hyperactive/impulsive in nature, or a combination of both. It is strongly associated
with deficits in executive functions and is characterized by
marked impairments in inhibitory behaviour and WM
particularly for visuo-spatial material [32].
Children with attention deficit hyperactivity disorder
(ADHD) experience effusive interpersonal difficulties and
peer disapproval that go beyond the diagnostic criteria.
ADHD occurs in approximately 3–5% of the school-aged
children with male to female ratios ranging from 4:1 to
9:1, depending on the setting. 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 [33]. In the light of
the above statements and with regards to computer assistance instructions (CAI), latest studies support that children with ADHD prefer to read short texts and watch
short videos that include not many words. Also, the
words should be used only for explanatory reasons, visual aids should be used to illustrate and support verbal
information, and the rate of presentation should be slow.
Additionally, low lights are suggested rather than bright
lights for ADHD in order to concentrate on tasks [34].
However, in order to assist children with memory and
attention problems a tool called cogmed was created [35].
This program has been marketed at schools to assist students’ performance and is available as clinical practice for
treatment of ADHD. Their developers claim that Cogmed
training improves attention, concentration, focus, impulse
control, social skills, and complex-reasoning skills by
substantially and lastly improves working memory capacity. There are three types of Cogmed training; for preschoolers and older children which include several visuospatial and verbal memory tasks that have been embedded
in videogames, each of which is performed for roughly 40
min a day, 5 days a week, for 5 weeks. Cogmed JM and
Cogmed RM are respectively designed for preschoolers
and older children. Specifically, an example of a visuospatial task that is included in Cogmed training is “Asteroids” which presents a field of several free-floating asteroids, a subset of which lights up, one-at-a-time and the
child must reproduce the sequence via mouse click. Additionally, an example of a verbal task is “Input Module” in
which a sequence of auditory digits is played and the child
has to reproduce the sequence in reverse using a numberpad that is exposed on a robot’s arm. However, although
initial studies indicate that Cogmed is a successful inter-
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vention tool, there are some concerns about its validity
and more research is needed to be done. There are studies
that state that Cogmed is an unsubstantiated tool and so
the future research should place greater emphasis on developing theoretically motivated accounts of working
memory training [35].
Moreover, a recent study [36] resents the effects of a
proposed CAI Module in Numeracy for kindergarten
children with attention problems. 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 Instructional System Design by McArdle. The
program allows 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 technology are aligned with the inattention, impulsivity,
and hyperactivity symptoms of students with attention
deficits and ADHD despite the fact that further improvements can still be incorporated to the proposed CAI Module.
Clarfield and Stoner [37] studied another example of a
CAI intervention, which examined the effects of the Internet based reading program, Headsprout, on the academic
performance of students with ADHD. The participants for
this study were males in kindergarten and first grade who
were diagnosed with ADHD and considered 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 decrease
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.
Additionally, another tool that seems promising in order
to help pre-school children that face attention problems is
an AR alphabet book, an Augmented Reality based book
that teaches preschool children the alphabet. Used together with camera and computer, children could view the
superimposed virtual alphabet in a fun and interactive way
using the patterns as an interaction tool. Generally speaking, teaching young children could be difficult due to the
fact that focus of young children is different from elderly
since they could only focus on something for short period
of time. However, introducing this way of learning teachers could grab the attention from children and therefore
enhance teaching and learning for them. Fun learning
includes learning through play, songs, painting, drama and
the use of information and communication technology
(ICT). Researches showed that fun learning also increase
the ability to memorize and understand a concept besides
the use of flashcard is one of the learning approaches that
is used. The tangible manner of flashcard introduce the
interaction of learning therefore it could create the fun and
interactive learning. However, the potential of flash card
could be further enhance through the use of AR technology, while displaying each alphabet upon presentation of its
corresponding pattern marker, children have the opportunities to see 3D models of objects that begin with each
alphabet character. Lastly, the results of the observed
behaviours of the children suggest the potential of AR
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book as a tool that may create a constructive and joyful
learning environment especially for this age [38].
In addition, Re & Cornoldi [39] designed a research
program intended to develop assessment and interventions
tools for kindergarten children who face attention disorders and ADHD. Specifically, they developed two rating
scales (one for teachers and one for parents), two neuropsychological tests, and an intervention program in order
to promote controlled attention and working memory.
Specifically, IPPDAI is an acronym for ‘‘Identificazione
Precoce del Disturbo da Deficit di Attenzione/iperattivita`
per Insegnanti’ (Early Identification of ADHD for Teachers) and is a teacher rating scale for the early identification
of children at risk for ADHD. The rating scale IPDDAI
includes 18 items: 7 concerning inattention, 7 concerning
hyperactivity/ impulsivity and 4 additional items concerning risk factors. These last items describe four aspects that
can increase problematic behaviours of children (disadvantaged family, problematic situations at home, poor
cognitive abilities, emotional and relational problems).
The IPDDAI scale has been validated and standardised for
the Italian population and demonstrates good psychometric properties and predictive validity [40].
Furthermore, IPDDAG [41] is an acronym for the Italian expression ‘Identificazione Precoce del Disturbo da
Deficit di Attenzione/ iperattivita` per Genitori’ (Early
identification of ADHD for parents). IPDDAG is the
complementary form of IPDDAI, because it is the parent
version of a rating scale for early identification of children
at risk for ADHD. Using both rating scales, it is possible
to know the child’s behaviours in the most important contexts in which a child lives. Comparing evaluations of
parents and teachers, it is easy to identify those children
who are likely to develop ADHD in the future. IPDDAG
is parallel to the IPDDAI, and includes the 14 symptoms
considered most representative and discriminative in a
preliminary investigation with parents (Riello et al., 2005).
The test consists of 19 items, 7 for inattention, 7 for hyperactivity/impulsivity and the remaining 5 for ‘‘risk factors’’, just as IPDDAI. Risk factors concern poor cognitive abilities, languages difficulties aggressive behaviours,
emotional problems and relational problems.
Also, Walk/No walk is a paper and pencil test that
evaluates control of attention and the inhibition of an
ongoing response. The test asks from children to follow a
series of directions and stop an ongoing response when a
particular signal occurs. The test includes two A4 sheets
of paper in which 20 stairs are drawn with a little frog at
the first step. The child is asked to cancel a step each time
he hears the ‘‘GO’’ signal, while he has to stop every time
he hears the ‘‘STOP’’ signal. The ‘‘STOP’’ signal is very
similar to the ‘‘GO’’ signal but is different in its ending.
Obviously, for every trail there are many go signals and
only 1 stop signal. There are two training trials that can be
used several times until the child demonstrates understanding of the task. The difficulty of this task is that the
stop signal is made in two parts, and the first part has the
same sound of the go signal. Therefore, the child must
wait to hear the entire sound before providing the response, in order to understand if it is a go or stop signal.
However, three different types of errors can be appeared.
Firstly, a child ‘‘goes’’ even with the presence of the stop
signal and so he cannot inhibit the ongoing response.
Secondly, a child ‘‘stops’’ before the appearance of the
stop signal and lastly the child is not able to maintain
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attention along the trial and to move in correspondence
with the sounds. Usually the first type of error is the most
frequent, and describes lack of inhibitory control. The
second type of error could be an expression of anxiety.
The third type of error also is frequent, and describes lack
of controlled prolonged attention [41].
Last but not least, in a recent conducted study the Dual
Request Selective Task (DRST) that is a visual spatial
working memory tool, assess children’s ability to control
information in working memory, and to inhibit irrelevant
information. The test is based on a 4. 4 matrix and is divided into 16 cells. The matrix is blank with a red square,
situated always in the same position. DRST requires the
examinee to remember the first position indicated by the
experimenter and to clap hands when the experimenter
indicates the red square. There are 10 trials, ordered for
difficulty level while the difficulty depends on the number
of cells touched by a frog. There are two trials for each
level. The child must complete the entire task. Before
starting with the experimental session, the experimenter
proposes some practice trials, moving the frog through 2
cells only and when he is completely sure that the child
has understood the task, he starts with the experimental
session. A trial is considered correct only when the child
carries out both tasks correctly, clapping hands and remembering the first position while the average time for
this task is about 10 min [42].
IV.

CONCLUSIONS

During this review paper an attempt was made to present some of the most significant tools and e-tools that are
used in order to diagnose and support preschool children
who face memory and attention problems. The purpose of
this article was to make a list of tools and e-tools that are
used by teachers, specialists and parents in order to diagnose and assess memory and attention problems in kindergarten children. Diagnostic and intervention tools that
are used worldwide in different countries were presented
and a brief description of their role was discussed. Despite
the fact that the list is representative of the most important
tools that are used worldwide it is obvious that there is
need for development and design of tools with and without the support of ICT’s, which help children with such
problems. Our study showed that there is place for research while we did not have a satisfactory number of
findings. Furthermore, there is the general consensus that
the use of ICT ‘s plays a significant role in learning and
teaching ensuring and enhancing the learning skills of
kindergarten children who face memory and attention
difficulties. In addition, there are also several fields that
require further research such as investigations into the
reliability and validity of the diagnostic ICT tools, adaptations of diagnostic and intervention tools to the various
needs of children and therapists, and development of more
programs in different languages for the above areas at this
age. Last but not least, we consider that in general the
field of pre- school education and the area of a pre-school
child’ s development calls for more investigation besides
we hope that the results of the current study are encouraging.
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