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e . ABSTRACT

Objectives: Paper and pencil exercises are extensively used to enhance children’s visual

Article info: perceptual skills, while exercises involving volumetric shapes have been neglected. The
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Methods: This was a quasi-experimental study with pre-test post-test and a control group
design. The statistical population of the study consisted of preschool children (n:30; age:5-
6 years), who were randomly assigned to the control and experimental groups. In the
experimental group, the training package reinforcing visual perceptual skills was presented in
ten 45-minute sessions in a play and paint framework. In the pre-test and post-test phases, the
Frostig developmental test of visual perception was completed by children.

Results: The results suggested that the post-test pre-test differences between the experimental
and control groups were significant in terms of the following components: differentiation
between object and background, understanding shape stability, the perception of position in
space, and the total score of visual perception.
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e The combined training package reinforces the visual perceptual skills of preschool children.

Plain Language Summary

Children should receive sufficient visual perceptual skills in order to be successful in their education. Visual perception allows
a person to accurately analyze the size, shape, color, and spatial relations of objects. Children with poor visual perceptions are
more likely to develop learning problems at elementary school. The current training packages for reinforcing visual perception
are purely composed of paper-pencil exercises or motor programs. The combined training package use paper-pencil exercises
alongside tactile and objective materials to enhance visual perceptual skills. In the combined training package, the children
perform visual perceptual exercises through games. These games include an assortment of cards, volumetric puzzle patches,
nail boards, and model rulers. Such visual perceptual gaming exercises can improve perceptual capacity and vision in children.
Children during visual perceptual and motor games learn a lot about shapes, colors, and causal relationships, which assists their
cognitive development. After doing exercises and games in this package, the preschool children can differentiate between ob-
jects and background, understand shape stability, and the perception of position in space.

1. Introduction

hildren use visual information processing

skills to examine and understand shapes

and visual symbols, like letters and num-

bers. Deficits in cognitive and informa-

tion processing skills are one of the most
important causes of learning disorders [1]. In general,
visual perception is a process through which visual in-
formation is analyzed [2]. It occurs in the right brain
hemisphere and detects the position and form of objects,
as well as their spatial relations with the observer [3].

Visual perception allows a person to accurately analyze
the size, shape, color, and spatial relations of objects [2].
Visual perceptual skills include the reception and recog-
nition of visual stimuli. Visual reception is the process of
extracting and organizing information from the environ-
ment [4], while the recognition aspect of visual percep-
tion is the ability to interpret and use visual information
[5]. Generally, the recognition of visual cues requires ef-
fective visual representation [4], including visual atten-
tion, visual memory, and visual distinction [5].

There are two types of visual perception; the percep-
tion of shape and the perception of space. The percep-
tion of shape is defined as recognizing an object which
consists of 3 components of shape stability, visual com-
pletion, and differentiation between shape and back-
ground [6]. Furthermore, space perception is the ability
to identify the position of an object in space, including
its orientation in space, spatial relations, and the per-
ception of its direction.

Frostig, Whittlesey, and Lefever [7] proposed that visu-
al perceptual skills include differentiation between shape
and background, the perception of spatial relations, vi-
sual coordination, the perception of object stability, and
the perception of object position in space.

Mash and Barkley [8] similar to Aminzadeh and Has-
san Abadi [9] emphasized that children with poor visual
spatial or visual motor perceptions are more likely to de-
velop math problems at primary-school level. Generally,
children with reading impairments are unable to focus on
the stimuli. They are misled by the background stimuli,
and differentiation between visual cues is difficult for
them. They fail to realize that changes in the position
of letters in a word do not change their pronunciation
(shape stability); in fact, they fail to pay attention to the
form of letters in words [10-12].

Recent studies have suggested that defects in visual
perception reduce letter and number recognition through
vision, resulting in reduced reading speed. Young chil-
dren with visual impairments are at an increased risk
of reading difficulties [13]. Additionally, children with
mathematical learning disabilities have mild develop-
mental delays in visual perception, visual motor integra-
tion, and motor coordination [14].

Perceptual motor programs are effective in the per-
ceptual development of children. Perceptual motor
games, through strengthening spatial processing, can
help children have a more accurate perception of what
they see and read; this is in fact one strategy to develop
perception in children [15]. Therefore, the direct training
of visual perceptual skills can be a reliable method to
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eliminate problems associated with learning disabilities.
Torman and Takala [16] examined the effects of audio-
visual matching training on the rehabilitation of reading
skills in dyslexic children. This intervention was effec-
tive and could strengthen visual discrimination, visual
recognition, visual stability, discrimination between
shape and background, spatial relations, visual memory,
sequencing, and visual completion.

Hossinkhanzade et al. confirmed the effects of exer-
cise on visual perceptual skills to improve the visual
skills of primary school students with reading disorders
[17]. Moore reported improvements in the attention
process of children with Attention Deficit Hyperactiv-
ity Disorder (ADHD) by performing a series of exer-
cises for attention and eye focus [18]. In addition, Chen
et al. found that the multimedia visual perceptual group
training program was effective in improving the visual
perception of preschool children with developmental
delays [19]. Moreover, Nasri and Karimi used Frostig
exercises to enhance visual discrimination and visual
memory [20]. These exercises facilitated the mental
development of children and prepared them for more
advanced mental activities.

According to the literature, most studies have applied
Frostig visual perception exercises to improve visual per-
ception in children. Therefore, it is important to develop
a visual perceptual package to eliminate the limitations
of Frostig visual perception exercises. Considering the
components of Frostig visual perception exercises, the
present study aimed to introduce new exercises, involv-
ing volumetric shapes and paper and pencil exercises.
Children are not generally motivated enough to perform
paper activities and are uninterested to continue continu-
ing these exercises [19], we used a volumetric shapes
game to reinforce the visual perception of preschoolers.
The present study aimed to reinforce children’s visual
perceptual skills by a combined training package, based
on the visual components of Frostig test.

2. Methods

This was a quasi-experimental study with pre-test-post-
test and a control-group design. The statistical popula-
tion included all normal preschool children from Bo-
jnord City, Iran, who were selected from a preschool via
cluster sampling method. The inclusion criteria were vi-
sual, audio, and motor health; and 5-6 years of age. Thir-
ty children in the age range of 5-6 years were randomly
selected and divided into the experimental and control
groups. The parents of selected children provided con-
sent forms for participation in this study. The number of
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girls and boys was equal in the two groups (7 boys and 8
girls in each group).

The participants in both groups completed the Frostig
Developmental Test of Visual Perception (DTVP) in
the pre-test and post-test phases. In the experimental
group, the training package of reinforcing visual per-
ceptual skills was presented in ten 45-minute sessions
in a play and paint framework, while no intervention
was applied for the control group. However, after the
end of the study, the training package was also present-
ed to the control group.

Frostig DTVP

This test was presented by Frostig, with 5 major com-
ponents, including eye-motor coordination, discrimina-
tion between shape and background, the perception of
shape stability, the perception of object position in space,
and the perception of spatial relationships; the subtests
are scored from one to 5. The test reliability for teacher
grading in classroom evaluation, motor coordination and
mental operations were 0.44, 0.50, and 0.50, respectively
[7]. In Iran, the reliability of Frostig DTVP has been re-
ported as 0.68-0.74, and its validity has been estimated
equal to 0.47 [21].

Training package for strengthening visual perceptual
skills

The experimental group received a training package for
reinforcing visual perceptual skills in ten 45-minute ses-
sions, as described below:

Session 1: Familiarization with lines; drawing lines to
develop eye-hand coordination; Session 2: Recogniz-
ing and drawing shapes; Session 3: Exercises for eye-
hand coordination by visual cards; Session 4: Painting
with lines and finding meaningful images; Session 5:
Presenting images on a wooden board to complete the
half-finished images on cards; Session 6: Drawing geo-
metric shapes on paper with the help of rulers in multiple
directions, painting, and finding shapes in different sizes
and textures among images. Session 7: Creating mean-
ingful images using geometric shapes pieces, image card
pieces , wooden pieces, and volumetric shapes. Session
8: Drawing an image by looking at a card with the help
of arrows on a paper showing directions; selecting the
correct image among different cards; Session 9: Creating
volumetric shapes in the same direction depicted on the
cards; and Session 10: Making cards with the help of
flexible strings on wooden boards with nails attached.
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3. Results

Data related to Frostig DTVP (e.g. MeantSD) in the
experimental and control groups during pre-test and post-
test phases are presented in Table 1. The present study
compared the two experimental and control groups in
terms of visual perception and its dimensions. To select
suitable parametric or nonparametric tests, Kolmogorov-
Smirnov test was initially applied to examine the normal
distribution of scores in the pre-test and post-test phases.

The results showed that in the pre-test, discrimina-
tion between shape and background, the perception
of shape stability, the perception of shape position in
space, and the perception of spatial relationships were
normal in both groups. Moreover, in the post-test, eye-
motor coordination, discrimination between shape and
background, the perception of shape stability, and the
perception of spatial relationships were normal in the
control group (P>0.05).

Levene’s test was then used to examine the equal-
ity of variances in the two groups. The results revealed
that variances were significantly similar in the groups in
terms of visual perceptual components (P>0.05). Con-
sidering the normal distribution of scores and the equal-
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ity of variances in the two groups, a parametric test was
applied. The assumptions of homogeneity of regression
gradient and linear relationships between the pre-test and
post-test variables were examined to select either Inde-
pendent Samples t-test or Analysis of Covariance (AN-
COVA) for group comparisons.

According to the obtained results, the assumption of
regression homogeneity was confirmed for eye-motor
coordination (F=1.65; P=0.21) and discrimination be-
tween shape and background (F=15.2; P=0.13); there-
fore, ANCOVA was applied to examine these variables.
In addition, in terms of the other dimensions of visual
perception, the homogeneity of regression gradient was
not confirmed. Moreover, the results indicated that linear
relationships between the pre-test and post-test variables
were not valid for eye-motor coordination and discrimi-
nation between shape and background. Accordingly,
based on the assumptions, an Independent Samples t
test was used to analyze the obtained data. First, pre-test
and post-test differences were determined to control the
pre-test effect. Then, differences were compared in the
experimental and control groups (Table 2).

Table 2 presents that the experimental group was signif-
icantly different from the control group with regards to

Table 1. Descriptive indices of visual perception and its components in the control and experimental groups

MeantSD
Variables Group
Pre-test Post-test
Experimental 12.93+3.94 13.07+£2.89
Eye-motor coordination
Control 10.07+1.83 12.00+2.36
Experimental 2.00+0.84 3.00+£1.41
Discrimination between shape and background
Control 2.87+1.12 2.53+1.41
Experimental 2.40+1.84 8.33+3.88
The perception of shape stability
Control 4.134£2.92 4.80£3.43
Experimental 3.731£1.62 7.07£0.70
The perception of shape position in the space
Control 3.60+2.35 4.73+£1.98
Experimental 3.40+1.76 4.67+1.29
The perception of spatial relationships
Control 2.07+1.79 3.60+1.18
Experimental 24.47+6.35 36.13+8.09
Total score
Control 22.73+5.88 27.67+7.88
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Table 2. The results of the Independent Samples test for comparing pre-test-post-test differences in visual perceptual skills

Levene’s Test for Equality

T-Test for Equality of Means

. of Variances Effect

Categories Size

F Sig. t df Sig. Mean Difference
Eye-motor coordination 0.30 0.59 -1.40 28 0.17 -1.80 0.24
Bl e 0.66 0.42 255 28 0.016 133 0.25
shape and background
The perception of shape 0.98 0.33 3.99 28 0.000 5.27 0.59
stability
e L el 0.39 3.68 28 0.001 2.20 0.52
tion in the space
The perception of spatial 0.93 034 039 28 0697 027 0.07
relationships
Total score 0.03 0.86 2.65 28 0.013 6.73 0.40

the variables of discrimination between shape and back-
ground, the perception of shape stability, the perception
of shape position in space, and the total score of visual
perception; in other words, the training package was ef-
fective in strengthening visual perceptual skills.

4. Discussion

This study presented a combined training package and
investigated its effectiveness in strengthening the vi-
sual perceptual skills of preschool children. The results
revealed that the designed combined training package
was effective in strengthening children’s visual percep-
tion. This finding is consistent with the results reported
by Nasri and Karimi [20], who designed exercises us-
ing Frostig test to enhance the visual perceptual skills of
children. It was found that 8 sessions of exercise could
facilitate the mental development of children and pre-
pare them for more advanced mental activities.

In our developed training package, painting activities
were incorporated, including drawing lines and shapes
to strengthen visual perception. Generally, painting and
drawing lines can help enhance cognitive development
and perception skills, like visual accuracy. Zaidel et al.
also suggested that painting could increase visual spatial
perception by reinforcing the right and left hemispheres
of brain [22]. In fact, painting improved learning by
strengthening the parietal and right occipital lobes and
improving their interactions.

Another type of activity in the designed training pack-
age involved games. Children performed visual percep-
tual exercises through games. These games included
an assortment of cards, volumetric puzzle patches, nail
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boards, and model rulers. Such visual perceptual gam-
ing exercises can improve perceptual capacity and vision
in children. Children during visual perceptual and motor
games learn a lot about shapes, colors, and causal rela-
tionships, which increases their cognitive development.

The present study clarified that the designed training
package could not strengthen eye-motor coordination
skills in children. Coetzee and Pienaar consistently re-
vealed that eye-motor coordination depends on a coordi-
nated visual system and an accurate eye muscles control
[15].

They stated that motor reactions would fail if the per-
ceived visual information was impaired; therefore, chil-
dren with poor visual coordination show poor responses
to visual stimuli. In this training package, drawing lines
between two points (with different widths of images in
the designed cards) and extracting meaningful images
from lines enhanced eye-motor coordination in children;
however, it seems that a longer and more diverse training
program is required to strengthen eye coordination. Also,
the present study revealed that the designed training
package was effective in improving discrimination be-
tween shape and background. Generally, figure-ground
perception is the ability to concentrate on specific forms
and find latent shapes in a complicated background [23].

In the designed training package, exercises involving
the use of cards with intersecting and hidden geometric
shapes, as well as wooden boards containing meaningful
images and lines, helped differentiate shapes from the
background; this skill can generally help children iden-
tify a hidden shape or object in lines or forms. It seems
that one’s inability to distinguish an object from its back-
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ground is affected by his/her weakness in visual search,
overemphasis on details, the negligence of the overall
concept of image, and inability to focus on a word or
image on a page.

The obtained results indicated that the training package
significantly increased the perception of shape stability.
Shape stability is one’s ability to identify differences in
size, shape, shade, and objects’ orientation [23]. Exer-
cises, such as the identification of geometric shapes with
different sizes and textures and an assortment of wooden
volumetric shapes, help strengthen the perception of
shape stability. Our study suggested that the designed
training package could significantly improve the percep-
tion of shape orientation in space.

In this training package, children could move and rotate
objects and shapes in different situations by assorting
wooden volumetric shapes according to the presented
pattern. Generally, understanding the position of shapes
and objects in space is to determine their spatial associa-
tion with the observer and other objects or shapes. This
skill is related to the awareness of the object position in
terms of the observer and understanding the direction in
which the object is rotated.

Using this skill, the child can become aware of the ob-
ject position and understand its relationship to him/her-
self and the environment.The present study indicated
that the training package was not effective in enhanc-
ing recognizing spatial relations skill in children. The
perception of spatial relations occurs in the right hemi-
sphere, which helps detect the position of objects and
shapes in relation to each other and the observer. This
skill helps the individual recognize the sequence of let-
ters and numbers in a word or the words’ sequences in
a sentence [8].

The designed training package used wooden boards
to strengthen spatial relations. In this wooden board,
nails were arranged at regular intervals, and children
followed patterns according to images on the cards (in
the same direction depicted on the board), using col-
ored rubber bands. However, it seems that this exercise
is not adequate for strengthening spatial relations, or at
least a significant amount of time is required to success-
fully implement it.

5. Conclusion
The present study indicated that the training pack-

age designed based on Frostig test, could significantly
strengthen children’s visual perception. The most im-
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portant limitation of this study is related to the sample,
which included normal children aged 5-6 years. Another
shortcoming was that the designed package had not been
used in clinical or educational situations; therefore, it is
recommended to compare the effectiveness of this pack-
age with Frostig exercises. Overall, this training package
can be used to strengthen the visual perceptual skills of
children and to facilitate reading in elementary school
students. Also, the present training package can be used
to restructure visual perceptual skills in children with
learning disabilities.
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