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Abstract—Perception as a thought process and as one of the
most fundamental cognitive functions is considered as an
important scientific field of study and therefore has been
discussed intensively. The role of ICTs in brain perception
is reviewed here. The importance of ICTs in children with
special needs and perception difficulties is explored while
the effectiveness of new technology in reading perceptual
ability is presented. For the scope of our research, a com-
prehensive review of the most representative studies of the
last decade was conducted with respect to the aforemen-
tioned aspects in order to survey the findings.

Index Terms—ICT, perception, language disorders, speech
disorders, assessment, intervention.

L INTRODUCTION

Perception is a process by which individuals identify,
organize and interpret input to produce a meaningful ex-
perience of the environment. Our brain and especially our
visual system are constantly overloaded. Computerized
task rules are distinguished between the followings items:
A) Size B) Intensity C) Frequency D) Status and Contrast
of stimulus. A successful cognition assessment with en-
hanced tasks can contribute to brain performance, taking
various training benefits into account [1]. Apparently,
participants who trained the longest, improved the most
[2]. The related literature also points out that individuals
with different expectations and beliefs can perceive the
same objects and events in very different ways. The allo-
cation of the perceptional resources in visual tasks has
been studied extensively. To make this discrimination, it
was necessary to identify the ecological and the construc-
tivist views of perception. Firstly, perception includes
efferent information, as it is found in stimulus (ecological
approach to perception) [3]. Secondly, perception “goes
beyond the information given (constructivist view).

Considering the distribution of research, the visual
world can be broken down into two broad categories.
First, the perception of the substantial or spatial world and
second, the perception of the world of useful and signifi-
cant things to which we usually attend. The first category
includes the sub-set of colors, textures, surfaces, edges,
shapes and slopes. The second category includes the world
with which we are usually concerned (object, places, peo-
ple, signals and written symbols). The latter is character-
ized by an easier shifting from time to time, whereas the
former remains more constant for our experience and may
play a role in the decision to carry out an activity for mov-
ing about. In those circumstances, we do not perceive all
the significant stimuli at once. This personal filtering is
defined as selective perception. A particular type of fea-
tures makes our selection distinctive in terms of the ongo-
ing brain process compared to other neglected features. As
a result of that, perception sometimes seems to be distort-
ed and irreversible through this situation. Based on the

aforementioned aspects, the term perception can be divid-
ed into two types, the first one being the literal and the
second one the schematic type.

Taking into consideration these specific areas that are
underlined above, our scoping study has considered na-
tional and international publications as well as the re-
search and experimental findings of the last decade which
focus on the use of ICT as an assessment tool concerning
the three most important domains of perception: the per-
ception process by dissection, perception and special
needs, as well as reading perceptual ability. In addition,
the various tests of perception such as n-back, illusions
and simulation tests, have become representative exam-
ples of the knowledge acquired through this study, where-
as before six different approaches of perception have been
discussed over the past century. Finally, in that respect the
questions which concern us most of all are, firstly : which
are the types of perceptual phenomena that we use to form
conjunctions with special needs and, secondly, what are
the causes of these interesting phenomena ? The resulting
studies indicate that, for the purpose of tests, participants
are related to mind procedures such as verbal or visual
processing strategies as well as their combination

II.  PERCEPTUAL PROCESS BY DISSECTION

The overall objective is to manage this varied so-called
immediate process, and its brief description. Even though
these methods have been extensively applied by many
researchers, their basic characteristics are few in number.
A brief exposure of displays followed by a distinguished
number of ambiguous stimuli has thereby been employed.
The results of such monitoring experiments are so many
that only a small part of them can be considered. The
experiments in these categories are grouped either on the
basis of similar techniques or based on the general princi-
ples applicable to perception:

a. Linear perspectives [4]. In case we have well or-
ganized models in virtual environments the pro-
cess of perception is more or less automated. [5]

b. The clearly perceived size or shape of an object
[6]. Thus, on the basis of perception and beliefs
we take action with respect to the object and mod-
ify the information provided by the object [7].

c. The fact of the relative apparent motion of objects
- as the observer moves, or just his head or eyes
move - through an otherwise stationary environ-
ment [8],[9]. Researchers refer to it as motion par-
allax effect [10].

d. The interposition of one object on another. Here,
the placement of one thing between other things
can make objects that are farther away less visible
or unclear. Researchers suggest that the complete-
ness of objects is a sign for distance [11]. The ob-
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ject that is more complete and has regular outline
tends to be the closest one.

e. The change in color as a ‘distinct feature’ can be
used effectively in distance perception. Color var-
iations like hue or saturation interpret 2D images
in 3D, but their compatibility effects of observa-
tion in depth and background are less accurate
[12].

f. The rate through which the angular speed and size,
or both of them, change an object in the visual
field, provides information which is as important
as the similar stimulus manipulations (e.g. back-
ground, depth) [13].

g. The relative brightness of objects. Research has
shown that (sometimes in a mistaken manner), to
the same extent as the distance from us increases
in an ordinary environment, the intensity of its ret-
inal image becomes lower [14]. This idea occurs
to us only with reference to point sources, this
principle does, however, on the contrary, not ap-
ply to reflecting surfaces [15].

h. The correlation between the lit area of an object
and its shadow (contrast sensitivity) has been con-
ceived to be a depth indicator [16].

i. The influence of the binocular disparities as dis-
criminative stimulus to their depth analysis [17].
Variations in texture, size and in binocular dispari-
ty have been described extensively. Another
source of perception information that renders per-
ception cues even with a single eye has been men-
tioned by researchers as retinal blur phenomenon
[18].

j- The convergence is the angle fixated by our eyes
and the observed object. The closer the observed
object is, the higher degrees of convergence we
have [19].

III.  PERCEPTION AND SPECIAL NEEDS

As was mentioned above, this paper seeks to uncover
and explore what improvements have been made in tasks
with static patterns associated with ICTs and special
needs. To pursue that route we have focused on under-
standing some of the very latest research studies on each
perceptual skill. The latter concern single features or other
stimuli like brightness, colors, shape, object and forms.

In the last few years there has been a tendency among
authors to describe primarily what first happened on the
retina and afterwards they have provided explanations
including later stages in the physiological process of see-
ing. Although not all results are consistent with each oth-
er, especially in relation to the hierarchy of variants, many
sources have repeatedly determined where these factions
are represented in the brain. For instance, research esti-
mates that V1-V3 neurons have responses correlated with
brightness stimulus in all conditions [20]. It should be
mentioned that these conditions encompass a stimulus in
which brightness modulation affects the perception of the
adjoining or overlapping surfaces. The former area in-
volves studies of how individuals with learning disabili-
ties, autism or mental disorders react to static stimuli
[21],[22]. The latter were assessed by using static infor-
mation that varied in the complexity of the aforemen-
tioned conditions.
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Moving up the visual pathway, we examined color as
the next logical aspect of perception. It has been observed
in the past that participation of different coloring in the
same texture leads to object discrimination including faces
[23],[24]. The physiological studies of face recognition
suggest that discrete inferior regions of the extrastriate
visual cortex, whose locations vary between individuals,
are specialized for the recognition of faces [25]. In addi-
tion, the study of subjects with autism has revealed a re-
duced visual accuracy in the perception of colors [26].
Similar approaches are also important in studying clinical
groups such as children with dyslexia who are impaired in
tasks with static pattern recognition skills [27]. In the
same wavelength, both background luminosity ratio and
colors of on-screen text have been extensively considered
to be related to dyslexia [28].

Among the factors considered by researchers, shape
plays a special role in the field of perception. Shape as a
logical aspect, derives from a step-by-step process begin-
ning from the higher brain areas that gradually address the
modulation of lower brain areas [29]. On the other hand, a
bottom-up process comes from exogenous stimuli and
proceeds through perceptual analysis without encompass-
ing feedback information [30]. One approach of current
research is to utilize the coexistence of bottom-up and top-
down processes. The latter process occurs in illusions, and
has long been recognized as a value in explaining brain
mechanisms. The interest is heightened within the autistic
spectrum. Autistic persons seem to have an almost better
susceptibility to shape perception in comparison to typical
individuals in low-level processes, although a mapping of
high-level perceptual processes has revealed a lower de-
gree of integration in them [31].

According to this mode, the perception of objects and
forms has been mentioned as a process which activates
specific aspects of the femporal brain regions [32]. Recent
work suggests that the object perception, and finally the
recognition of it, is associated with a kind of compromise
between the way we think the object is and the *’reality’’
of the way in which the object exists. This compromised
functioning is involved in interactions between temporal
and other inferior frontal regions of the brain [33]. A great
deal of research has been devoted to documenting the
perception of objects in youths with autism. The mounting
evidence from such experiments has suggested that indi-
viduals with ASD retain but do not modify the origins of
object perception easily.

IV. READING PERCEPTUAL ABILITY

A very basic and also important approach that has
gained scientific respect in the last decade is the reading
perceptual ability. The findings suggest that any language
chosen activates specific regions of the human brain. As it
is clear, the perceptual ability helps us to read. Thereby,
we can distinguish between the lexical process and the
comprehension process. However, many of the processes
that make up the reading skill are negatively affected in
dyslectic individuals. A multitude of computer tests have
been developed to measure and improve the reading abil-
ity through memory processes. The former fall under the
following categories:

1. Phonological awareness exercises. Two methods
have been implemented for its measurement. The
first are tests asking for the number of the various
sounds heard when the individual reads semantically
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different words, and the second, tests where sounds
have been removed from words and their correct
reading is requested [34].

2. Phonological reading. To measure this ability in chil-
dren, they are asked to read random words that are
not part of a sentence. Some of these words are diffi-
cult and some are easy [35],[36].

3. Phonological coding. It includes the reminder of
sounds from bead strings of letters which are some-
times in random order or sometimes these series con-
tain parts of words [37],[38].

4. Lexical access: refers to the ability to recover words
and their meaning from the long-term memory [39].
The question is how fast this can occur, and what is
the period of time it requires?

In modern literature, dyslexia has been linked to
memory, and in particular to working memory, receptive
language and visual analysis. Therefore, any effort to
decrease the negative effects of dyslexia incorporates the
previous three aspects. There have also been several inter-
ventions, the most effective ones being the pedagogic ones
[40],[41]. With respect to the aforementioned research in
dyslexia, the difference in the time between stimulus and
response in similar or dissimilar things, demonstrates the
speed of the reaction time. In this sense, individuals with
low abilities in verbal processes, such as dyslectic persons,
require more time than individuals with high or normal
verbal abilities.

V. CONCLUSION

The objective of this study has been to show if and how
ICTs can assess people with perception problems and how
this brain ability may be improved with the help of mod-
ern technology. With regard to special needs education,
we have come to the conclusion that computers can cover
and improve any weaknesses, such as filling in tests from
a distance and the distinct time frames for their filling in.

In conclusion, we would also like to briefly summarize
our goals for a possible subsequent research study :

* An additional mapping of high-level perceptual abili-
ties, such as processes in which the stimuli are mov-
ing.

* The matching of the acoustic and visual perception in
individuals with special needs, which is still at the in-
itial stages.

* The finding of textbooks aimed at individuals with
learning difficulties in reading, writing, reasoning
ability and other abilities which are referred to as ac-
ademic abilities or skills. Taking into consideration
that learning difficulties frequently go hand in hand
with other weaknesses, e.g. intellectual disabilities,
emotional and neurological disorders, the more mod-
ern interventions try to correct the semantic, phono-
logical and visual-perceptual problems.

Furthermore, starting from the main features of visual
perception, we have provided a number of data directly
related to an individual’s cognitive condition, hoping that
this information will help us to focus our further research
on observation, as well as on training methods for indi-
viduals with special needs, with the help of ICTs. Lastly,
we would like to express our view that the research areas
of special education and perception and their correlation
to ICTs calls for more research especially in the field of

the intervention. However, we hope that the results of the
current study are encouraging enough in order to reach the
common general agreement that ICTs must play a signifi-
cant role in the field of analyzing perception as an im-
portant brain process.
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