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ARTICLEINFO ABSTRACT

Keywords: Background and Purpose: Body rhythms are repeating molecular, hormonal, or psychological
_Visual_ perception, phenomena occurring in all living organisms. The present study was conducted to compare the
|nfra§j|an rhy_thms_, change in visual perception, in different seasons of the year in students with and without specific
special learning disorder learning disorder (SLD) at the age group of 8-12 years according to the topic of time psychology.

Method: This study is a comparative causal study. The sample consisted of students from schools in
districts 13, 14, and 15 of Tehran during the academic years 2018-2020 who were selected by the
convenience sampling method using purposive-voluntary sampling. Participants were 37 students
with specific learning disorder with reading appearance (19 girls and 18 boys) and 31 students
without learning disorder (17 girls and 14 boys). Then, each group of students with and without male
and female learning disorder individually completed Visual Skills Perception Tests (Gardner &
Morrison, 1982). Data were analyzed by repeated measurement method (once per season) in SPSS-
22 software.
Results: The results showed that visual perception skill (perceived visual age and visual gain) varies
among subjects in different seasons of the year and there is a significant difference in visual
perception between groups with and without learning disorders. Visual perception, processing speed,
and sustained attention in normal students are significantly higher than in students with a learning
. disorder in different seasons of the year.
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Extended Abstract

Introduction
Neuropsychology is a discipline of psychology that pays
attention to the physiological phenomenon of the nervous
system and its associations with behavior, cognition, and
emotion in people with and without mental abnormality related
to brain injury (1). Body rhythms or bio rhythms are repeating
molecular, hormonal, or psychological phenomena occurring in
all living organisms (3).

Literature of physiological psychology has indicated that
these rhythms harmonize organisms with their environments.
Ultradian rhythms last less than a day, while circadian rhythms
last about a day. Infradian rhythms are biological rhythms that
last more than one day (4). Biological and environmental
factors can syndicate to create seasonal patterns (5) as ultradian
rhythms. Aberrant light exposure during the day may lead to
circadian misalignment, even in non-shift workers (6-8).
Lighting is an influential factor that regulates the human body's
circadian and seasonal rhythms with the environment (9).
Disturbances of biological rhythms are related to various
medical conditions, including tumors, sleep problems, and
psychological disorders (10). According to the 5" edition of the
statistical and diagnostic manual of mental disorders, specific
learning disorder (SLD) is a type of neurodevelopmental
disorder with a biological basis that leads to cognitive
abnormalities with behavioral symptoms (112).
Neurodevelopmental disorders have biological and genetic
bases (12).

According to importance of the evolution of visual perception
in SLD (23) this study aimed to compare visual perception (\VP)
in students with and without SLD during different seasons.

Method

The current research is a longitudinal, non-experimental, and
causal study. The population in this study were students aged

8-12 years old in elementary schools in districts 13, 14, and 15
in Tehran during the academic years 2018-2020. The sampling
method in this research was stratified; in the first stage, to select
the educational districts, the sample was convenience (13th,
14th, and 15th); then, random selection was made in the next
stage to select the school and classes. The sample size was 36
participants using G*Power software, considering the effect
size of 0.20, power 0.80, and alpha 0.05 for two groups and four
measurements. Since this study examined the change in visual
perception during one year and there was a possibility of
participants dropping out, the sample size was twice as large as
72 people, four of the dropout participants and 68 people (37
students with SLD (19 girls), and 31 students without SLD (17
girls)) were participated in the measurement of all four seasons
and completed the revised form of the Visual Skills Perception
Test (25), and their data were analyzed. Finally, the participants
were selected based on the inclusion and exclusion criteria. The
inclusion criteria included having an SLD (other than
participants in the without SLD group), average intelligence,
education in grades 2-6, and verbal informed consent of the
student and written informed consent of the parent; the
exclusion criteria included receiving any psychotherapy and
having a comorbid neurodevelopmental disorder.

Data were analyzed using descriptive statistics, including
mean, standard deviation, minimum and maximum score,
skewness, kurtosis, and inferential statistics with the repeated
measures analysis of variance (one measurement per season).
Data were analyzed in the SPSS-26 software.

Results

The sample size was 68 people, of which 37 had SLD and 31
students without SLD, to measure research variables in
different seasons of the year. The average age of the students
was 10.31 years.

Table 1. Descriptive indices and distribution in the variable of visual perception in students by season

Group Season Min Max Mean SD Skewness Kurtosis
Spring 89 120 103.55 8.062 0.284 0.531
. Summer 67 121 107.10 10.189 2.006 1.976
R Fall 93 123 108.45 8.037 0.225 -0.989
Winter 95 117 106.03 7.195 -0.204 -1.441
Spring 43 84 64.43 10.582 -0.164 -0.489
. Summer 42 83 66.59 9.918 0.353 -0.389
i LD Fall 42 84 38.67 9.956 -0.356 -0.041
Winter 40 81 66.95 9.312 -0.746 0.656

Descriptive results of visual perception quotient are reported
in Table 1. Based on the skewness and kurtosis statistics, the
data have a normal distribution; therefore, quantitative
inferential statistics can be used.

Based on the research hypothesis, the repeated measure
method assumptions have been implemented to use the
repeated measurement test. After ensuring the normal
distribution of the data, another assumption of repeated
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measure analysis of variance, Mauchly’s sphericity test, was
implemented. The results of Mauchly’s sphericity showed that
the data do not have sphericity (W=0.527, p<0.001); Therefore,
The Greenhouse modified scores are used (p=0.761).

The results of the within group difference indicates that the
visual perception scores have changed significantly in different
seasons of the year (F=14.462, p=0.01, n?=0.18). The effect
size results show that eighteen percent of the variance of visual
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perception scores has changed according to the season. Based
on this, it can be said that the visual perception changes in
different seasons of the year.

Also, the results show that there is a significant difference
between the scores of visual perception benefit (F=354.98,
p=0.01, n?=0.84) of students with and without learning
disabilities in seasonal changes to investigate the difference in
visual perception variables in different seasons of the year, the
t-test of two independent groups was performed. The results
indicated that in all seasons of the year, there is a significant
difference between the average perception variables of people
without SLD and people with SLD (p<0.01).

Conclusion

The purpose of this study was to compare the visual perception
of people with and without SLD in different seasons of the year.
The results demonstrate that the average visual perception
scores in different seasons of the year among the groups of
participants with and without SLD have a significant difference
at the level of 0.01. This finding is consistent with the research
of Kawasaki et al. (6), Lockley et al. (7), and Ni et al. (8). One
of the factors affecting this difference can be related to the
length of daylight in different seasons of the year. Illumination
affects many non-visual functions, such as the circadian
rhythm, alertness, core body temperature, hormone secretion,
and sleep. Based on a structured review study by
Golmohammadi et al. (9), it was found that lighting has a
convergent effect on human psychological performance in
cognitive and bio-cognitive and mental load contexts (9). Also,
according to the findings of developmental psychologist and
the proven process of development in visual perception (23), it
seems that the development in visual perception includes all the
skills involved in visual perception, including simple and
complex skills, and at different ages visual interest is a different

Vol. 9, No. 4, Winter 2023

(23). In addition, a degree of perceptual ataxia is likely to be
identifiable in specific learning disorder; it is known as visual
ataxia, which refers to the inability to produce recognition of a
stimulus by a particular sensory stimulus. These characteristics,
in combination with the change in the amount of light in
different seasons of the year, can explain the difference in the
amount of vision benefit of students with and without learning
disorders during the seasons.

The participants in this research were selected by purposeful
sampling, which makes it difficult to generalize the results to
other groups. It is also suggested that the biological-
physiological condition of female students should be
considered in their education and rehabilitation.
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1. Internal consistency reliability
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11. Alertness

12. Mood

13. Vitality

14. Subjective feelings
15. Motivation

16. Mental workload

17. Amount of workload
18. Psychological stress
19. Mental fatigue
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. Visual comfort

. Visual perception

. Color recognition

. Identification of symbols
. Attention

. Working memory

. Learning

. Reaction time

. Brain function

0. Bio-cognitive
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