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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
mfra.dlan 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
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(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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DSM-5 (SCID-5)
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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

— O 00 1NN AW~

;frmww—y(v-—p(ﬂ(jjfcpﬂcffovm(ay{vw:\(j\.A\]




VFo) Oliaa oF oylai & a;;:udf:_,fbb)u)buu.aj

O 5 SE 5L 3l 4

‘5;31.1 YN g 9 b Q\j}aTdﬁb alale s ) laas 2 55 (51 ¢S50l ans e

el o3 g 5 (b gy olays g Slhls ass oyl

S35 23 Kadia 6,5 6 g0 S 4 Shagy ) 0> OB S S
b8 K ) gl el o ks Dbt ol Dkt 5 e S5
98 5 Ll oo g Olalllae j3 S gdoes opl c’)..l;f@)\}.&:
sl S CL.N 23 Cpmomai S Gy @L:S ]
93 B Qlj}».\'ui}b Gia_jj)y_ﬁ — ) a5 4SSy

é a - T PRIy a . T
S SN a5 0,50 OUT (23515 5 556

SN Ol

by @l S Al a5, dlie ol i g EWST Jomo! 31 (59
I 0l oy 5348 Sl (S i 5 L 1 O3S 35507 5 (o L2 O
2 o 05 A B VPYRVEYY s o les L ATAR (6318 a5 53 oDl 15T o215
Sl gl 5 i 5L s T Ul 5 08 wS eS8 ST ol andllas oy
A Culey K T il ezl ulal 5 J2s 3
6‘0‘,45-\.3_&J}bbbjl—ﬂj%w}n@.&Jb%bb}w\fdba‘:dbstb
ROW PREYEN]

5 caosls Jfl"J’LS”TC“* A I PR AR L VIR I | EL Y St
3p3 ki § gloaly 4 oS Sl o3 g Alie yl G oy § o 5 Wi 5,5
.;M\amflg.;lr)%nyol?.u..w;o),w

S8 s s ol gl 53 45 S e pdlel s OB U 5 1Bl S
)l s s g il sLaS

OV a5 a5 cpl 53 OB A S 3l s s 1 IS8 9 S
B5,S paly s ol ) &S 0Lg5 10 5 VP OY glaailate 5,5 5 55 0T

Db e Slayd 5 S

) 3 WL VY A O35S Cab )y e 5 Sl L1, SS)
Sl b 53 Sules O35 Hlolae Ol sy L LS Cul ol rleu'\ anlae
5o andlas 5y iwos S 5 O3S o il a1y Jlw Calibes
S lge ¢Syl edd [il s 05051 (b ol 5 ogdle als S
Sl (e RIS el 8 8 5 5o ol S ool
4 VL slao w5855 07555 5 b oo I3 (sl STl
RS (e dan 5 5 Ayl ol e (Y0) WysT o s

56 Jolowi gt o U1y oS il eae DLl 5 58

AYV) das o SRl 3l 1y (sl s WS pen m laslis Lo &5
L dalonil o ol STl an a8 ol SLedbl Jodow s
el el 5 S LS 08 o ST Labates 25 55 S0,
Il b ol 4ol a1y SleMbl gy 5 opl At ol
5 opl 558 o Jl syl LUl e b abi kx4 x0T 1y S e
SBU i T Sl s STyl s jle 1) (oS5 0L
03 63 (STl SIS 15l 55 o g Bl 0 Ol S
Yzt ol (6,8 5k Bl 5 (YY) 5,8 s T sl 3l 5 Lal glalis
o A sl oluli s b6 Ll e i STl 5l glas o
S ol lis sl 3 S5 aaS Sl Doy e ol i pST ol
I o g P U B P . P Wi M S g
kB shls 33 5 Sl e i5 BB s Lo 5 S e
25 Ol i b S 5 53 S s ol ol (sl T 0

AEL 4Bl o 0ditS s Ll oo Sl 08U S (sl b 5

1)



O 5 SE 5L 3l 4

‘_g;:li YN g 9 b Q\j}aszsb alale s ) laas 2 55 (51 ¢S50l ans e

References

1. Alavizadeh SM, Sobhi Gharamaleki N. Clinical Sport
Neuropsychology: Past, Present, and the Future. J Clin
Sport  Neuropsychol.  2021; 1(1):1-12.  [Persian]
http://dorl.net/dor/20.1001.1.27834271.1400.1.1.1.4 [Link]

2. Zokaei H, Adib Saber F. Comparison of Aggression and
Sleep Habits of Athlete and Non-Athlete Children. J Child
Ment Health. 2020; 7(3):155-66. [Persian] https://doi.org/
10.52547/jcmh.7.3.13 [Link]

3. Coskun A, Zarepour A, Zarrabi A. Physiological Rhythms
and Biological Variation of Biomolecules: The Road to
Personalized Laboratory Medicine. Int J Mol Sci. 2023;
24(7). https://doi.org/10.3390/ijms24076275 [Link]

4. Wang H, Wang N, Wu HJ. Circadian Rhythm and the
Physiology and Pathology of Eye. In: Wang N, editor.
Integrative  Ophthalmology.  Singapore:  Springer
Singapore; 2020. p. 53-8.

https://doi.org/10.1007/978-981-13-7896-6_8 [Link]

5. Rowland TW. The Athlete's Clock: How Biology and Time
Affect Sport Performance. Illinois: Hum Kinet; 2011.
https://doi.org/10.5040/9781492595977 [Link]

6. Kawasaki A, Wisniewski S, Healey B, Pattyn N, Kunz D,
Basner M, et al. Impact of long-term daylight deprivation
on retinal light sensitivity, circadian rhythms and sleep
during the Antarctic winter. Sci Rep. 2018; 8(1):16185.
https://doi.org/10.1038/s41598-018-33450-7 [Link]

7. Lockley SW, Arendt J, Skene DJ. Visual impairment and
circadian rhythm disorders. Dialogues Clin Neurosci. 2007;
9(3):301-14.
https://doi.org/10.31887/DCNS.2007.9.3/slockley [Link]

8. Nie J, Zhou T, Chen Z, Dang W, Jiao F, Zhan J, et al. The
effects of dynamic daylight-like light on the rhythm,
cognition, and mood of irregular shift workers in closed
environment. Sci Rep. 2021;11(1):13059. https://doi.org/
10.1038/s41598-021-92438-y [Link]

9. Golmohammadi R, Mehdinia M, Shahida R, Darvishi E. The
Effects of Lighting on Mental and Cognitive Performance:
A Structured Systematic Review. Iran J Ergon. 2017;
5(2):43-54. [Persian] https://doi.org/10.21859/joe-05026
[Link]

10. Diatroptov ME, Diatroptova MA. Association of Infradian
Rhythms of Motor Activity, Concentration of
Glucocorticoid  Hormones, and  One-Minute-Step
Oscillations of Body Temperature with Intensity of
Fluctuations of Secondary Cosmic Rays. Bull Exp Biol
Med. 2022; 172(5):592-7. https://doi.org/10.1007/s10517-
022-05443-0 [Link]

11. ApA. Diagnostic and Statistical Manual of Mental
Disorders. 5-TR ed. Washington DC: American psychiatric
Association; 2022. [Link]

12. Behjati F, Ghasemi Firouzabadi S, Sajedi F, Kahrizi K,
Najafi M, Ebrahimizade Ghasemlou B, et al. Identification
of Chromosome Abnormalities in Subtelomeric Regions
Using Multiplex Ligation Dependent Probe Amplification
(MLPA) Technique in 100 Iranian Patients with Idiopathic

Mental Retardation. Iran Red Crescent Med J. 2013;
15(10):e8221. https://doi.org/10.5812/ircmj.8221 [Link]
13. Filippello P, Buzzai C, Messina G, Mafodda AV, Sorrenti
L. School Refusal in Students with Low Academic
Performances and Specific Learning Disorder. The Role of
Self-Esteem and Perceived Parental Psychological Control.
Intl J Disabil Dev Educ. 2020; 67(6):592-607.

https://doi.org/10.1080/1034912X.2019.1626006 [Link]

14. Rasouli S, Vahedi S, Gharadaghi A, Nemati S. Developing
and Validation of Intervention Program Based on Multiple
Learning Systems for Students with Specific Learning with
Reading Disabilities: Meta-Synthesis Study. J Child Ment
Health. 2022; 9(2):1-20. [Persian] https://doi.org/10.52547/
jemh.9.2.2 [Link]

15. Karimi Lichahi R, Akbari B, Hoseinkhanzadeh AA, Asadi
Majreh S. The Effect of a Multidimensional Intervention
Program (Sensory-Motor Integration Training for Child and
Parent) on Reading Attitudes and Performance of Students
with Dyslexia. J Child Ment Health. 2021; 8(2):1-16.
[Persian] https://doi.org/10.52547/jcmh.8.2.1 [Link]

16. Pourmohamadrezatajrishi M, Yousefi M, Hemmati S,
Bakhshi E. Prevalence of Non-Verbal Learning Disorder in
Male Students in Karaj City. J Clin Psychol. 2020;
11(4):77-87. [Persian] [Link]

17. West G, Vadillo MA, Shanks DR, Hulme C. The procedural
learning deficit hypothesis of language learning disorders:
we see some problems. Dev Sci. 2018; 21(2):e12552.
https://doi.org/10.1111/desc.12552 [Link]

18. Cluley V. From "Learning disability to intellectual
disability"-Perceptions of the increasing use of the term
"intellectual disability” in learning disability policy,
research and practice. Br J Learn Disabil. 2018;46(1):24-32.
https://doi.org/10.1111/bld.12209 [Link]

19. Crisci G, Caviola S, Cardillo R, Mammarella IC. Executive
Functions in Neurodevelopmental Disorders: Comorbidity
Overlaps between Attention Deficit and Hyperactivity
Disorder and Specific Learning Disorders. Front Hum
Neurosci. 2021; 15. https://doi.org/10.3389/ fnhum.2021
594234 [Link]

20. Brennan C. Learning Disabilities. The Handbook of
Language and Speech Disorders2021. p. 209-36.
https://doi.org/10.1002/9781119606987.ch11 [Link]

21. Khayat-Zadeh Mahani M, Mardani-Shahrbabak BA,
Gholamian HR, Rahgozar M, Soroury MH, Fadaie F.
Visual Perceptual Skills in Normal Children Aged 7 to 13
Years in Tehran City. USWR. 2011; 11(4):8-14. [Link]

22. Carlson NR, Birkett MA. Foundations of behavioral
neuroscience. 10 ed. London: Pearson; 2021. [Link]

23. Ensanimehr N, Pourhosein R, Gholamali Lavasani M. The
Development of Children's Visual Perception and
Projection. JIP. 2019; 15(60):345-54. [Persian] [Link]

24. Gardiner MF. Test of Visual-Perceptual Skills (nonmotor).
San Francisco, CA: Psychological and educational
publications; 1982. [Link]

;frmww—y(vvp((l(jjfcpﬂcffovm(ay{vw;\(j\.A\]



http://dorl.net/dor/20.1001.1.27834271.1400.1.1.1.4
http://jcsnp.ir/article-1-7-en.html
http://childmentalhealth.ir/article-1-1048-en.html
https://doi.org/10.3390/ijms24076275
https://www.mdpi.com/1422-0067/24/7/6275
https://doi.org/10.1007/978-981-13-7896-6_8
https://link.springer.com/chapter/10.1007/978-981-13-7896-6_8
https://doi.org/10.5040/9781492595977
https://www.humankineticslibrary.com/encyclopedia?docid=b-9781492595977
https://doi.org/10.1038/s41598-018-33450-7
https://www.nature.com/articles/s41598-018-33450-7
https://doi.org/10.31887/DCNS.2007.9.3/slockley
https://www.tandfonline.com/doi/full/10.31887/DCNS.2007.9.3/slockley
https://www.nature.com/articles/s41598-021-92438-y
https://doi.org/10.21859/joe-05026
http://journal.iehfs.ir/article-1-358-en.html
https://doi.org/10.1007/s10517-022-05443-0
https://doi.org/10.1007/s10517-022-05443-0
https://link.springer.com/article/10.1007/s10517-022-05443-0
https://www.psychiatry.org/psychiatrists/practice/dsm
https://doi.org/10.5812/ircmj.8221
https://archive.ircmj.com/article/15/10/15916-pdf.pdf
https://doi.org/10.1080/1034912X.2019.1626006
http://childmentalhealth.ir/article-1-1222-en.html
https://doi.org/10.52547/jcmh.8.2.1
http://childmentalhealth.ir/article-1-1127-en.html
https://jcp.semnan.ac.ir/article_4436.html
https://doi.org/10.1111/desc.12552
https://onlinelibrary.wiley.com/doi/10.1111/desc.12552
https://doi.org/10.1111/bld.12209
https://onlinelibrary.wiley.com/doi/10.1111/bld.12209
https://www.frontiersin.org/articles/10.3389/fnhum.2021.594234/full
https://doi.org/10.1002/9781119606987.ch11
https://onlinelibrary.wiley.com/doi/10.1002/9781119606987.ch11
http://rehabilitationj.uswr.ac.ir/article-1-762-en.html
https://www.pearson.com/uk/educators/higher-education-educators/program/Carlson-Foundations-of-Behavioral-Neuroscience-Global-Edition-10th-Edition/PGM100003045927.html
https://jip.stb.iau.ir/article_668291.html
https://www.amazon.com/Tvps-Visual-perceptual-Skills-Non-motor-Plates/dp/0875620752

O 5 B 5L g3l 4 sos 6 S b VM 9 5 b Ol g0 T 205 Slale e § (slaast o 55 (b ST ys) ans o

25. Gardiner MF. Test of visual-perceptual skills (Nonmotor)-
Revised manual. Hydesville, CA: Psychological and
educational publications; 1996. [Link]

A

VEY Oltnn ) oF o lads (4 093 ¢S5 58 Oy S anliliad



https://www.abebooks.com/9780931421938/TVPS-R-Test-Visual-Perceptual-Skills-non-motor-0931421934/plp

