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Abstract

Background & Objective: The development of reading abilities in children requires the maturation of numerous complex linguistic skills and
other basic cognitive abilities. In the nonverbal domain, children who display difficulties in reading performance and children with developmental
dyslexia (DD) have demonstrated impairments in at least one or more of the underlying cognitive basic functions like mental rotation. Research
points to cognitive problems, including mental rotation, which has been regarded as one of the main reading problems in dyslexic students.
Therefore, the present study aimed to determine the effect of training the reading assistant package on dyslexic students’ mental rotation.
Methods: The present study was a multi-baseline experimental project with a follow-up period. The statistical population included all male and
female students of the third grade of elementary school referred to Sarvabad Learning Disorders Center due to the reading problems in the
academic year of 2019-2020. Six students, including three qualified volunteer boys and girls, entered the study, they were categorized into two
groups of boys and girls and gradually entered the experimental position. The intervention performed individually; two sessions per week, a total
of eight sessions in four weeks for each subject. Research instruments included: 1: Wechsler Intelligence Scale for Children, fourth edition,
(Wechsler 2003). The scale was published by Wechsler in 2003 and is one of the most comprehensive clinical group assessment instruments in
intelligence and can measure for screening and diagnosing learning disabilities. This instrument includes four scales and 15 subtests. Wechsler
has used quasi-semantic and retest methods to assess the validity of subtests and IQ. The coefficient validity of the total IQ was 0.97. The
correlation method between subtests and IQ and factor analysis method was used, which confirmed the scale's reliability. Also, in 2011 Sadeghi
et al. constructed the validity and reliability of this test. The retest method's validation was done, and the total coefficient validity of total IQ was
reported to be 0.91. The reliability results showed a significant correlation between Wechsler Children's IQ scale of the fourth edition and Raven's
progressive matrices in the related sections. Another tool was the reading and dyslexia test (NEMA) (Kormi-Nouri and Moradi 2005), This test
was prepared and standardized for monolingual (Persian) and bilingual students (Tabrizi and Sanandaji) girls and boys in the first to fifth grade
of primary school in 2005 by Kormi-Nouri and Moradi. This test consists of ten subtests. This test has been standardized on 1614 students in
three cities; Tehran, Tabriz, and Sanandaj, in which the alpha coefficient of the total test in this study was 0.82. Thus, after collecting data and
performing statistical operations for each base in each city, raw scores and norm scores have been calculated. Besides, in this study, the validity
of this test using Cronbach's coefficient was 0.71. The last tool was the mental "rotation" test (Shepard and Metzler 1971). This test is a computer
version of Shepard and Metzler's mental rotation task, developed in 1971 and challenging the subject's visual memory and spatial perception. In
the present study, a computer version of the Mental Rotation Test was used, which was performed by PEBL software. Morovati and Yadegari
reported this reliability using the test-retest method to be 0.87 and Cronbach's alpha for the test to be 0.96. Data analyzed using visual mapping,
improvement percentage, in situ, and intra-position analysis in SPSS and Excel software.

Results: The results of the improvement percentage of total mental rotation scores in the intervention stage in boys (59.49) and girls (59.25) and
in the follow-up stage in boys (89.57) and girls (89.43) showed a positive effect of the intervention. Visual analyzes and the results of in situ and
intra-position analysis showed a significant difference between baseline and intervention stage for all subjects (PND=100). This study confirmed
the reading assistant package's persistence on the subjects' mental rotation in the follow-up stage.

Conclusion: According to this study's findings, training the reading assistant package improves the dyslexic students' mental rotation. Therefore,
the reading assistant package is recommended as a complementary tool for dyslexia treatment.

Keywords: Reading Assistant Package, Mental Rotation, Dyslexia.
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2. Attention Deficit Hyperactivity Disorder (ADHD)
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1. Comorbidity Disorders


https://dor.isc.ac/dor/20.1001.1.23222840.1399.10.0.210.9
https://www.jdisabilstud.org/article-1-2090-fa.html

[ Downloaded from www.jdisabilstud.org on 2025-12-21 ]

[ DOR: 20.1001.1.23222840.1399.10.0.210.9 ]

aj::j NS ie dﬁauubl} d&)ijg‘J" L;'vLA).D fubj BE) é@g 595 )3 QL::]G} uf‘)"“j W‘JL@W .:},fu e;L&.:,.sh;le.éb;d

'”;u" slgd LSJ:fJLj o )lge Cusdh Cgr o Lo (slas paly uf«j}j«g o
) Clab):;;lfs}f;).,\sljé-ajﬁwbx}\:ﬁ&as&ﬁ-;&ué

‘-;."DJJJ" ’Sm.u"" 14 - )
233,55 M s ol

5315 5 3 g S8 sty opl 4o oS Slisel jmils s )
Blagas L35 6L 1 L a st sl 55 oS 6ol 3l dan 5 Lagl S 0

el s 5 bSO By (6587 Wl 5l a8 sl Wlas

Syhoe SES s a4 LLOLIE T Sisel & sl i Eash ol o
Loools b sl bl olyssl mls ad i x
S5l ) ealissl soepll S dal g aee Ol 8IS et
Sols 013 5al 2315 0Ly (81 Sl 3 s ez ) o3l s
pl S Olgea DLl S paste b pols (S0 Y

by v

.s)\u\S;}e-lefM)JOﬁ@.ébsw d}f@

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders (DSM-5). Sayed
Mohammadi Y. (Persian translator). Fifth edition. Tehran: Ravan Publications; 2019, pp: 39-122. [Persian]
https://www.gisoom.com/book/11141563

Calet N, Palma NG, Defior S, Fernandez GJ. Linguistic and non-linguistic prosodic skills in Spanish children
with developmental dyslexia. Research in Developmental Disabilities. 2019;90:92-100. doi:
10.1016/j.ridd.2019.04.013

Wang LC, Yang HM. Temporal Processing Development in Chinese Primary School-Aged Children with
Dyslexia. Journal of Learning Disabilities. 2018;51(3):302-312. doi: 10.1177/0022219416680798
Hachmann WM, Cashdollar N, Postiglione F, Job R. The relationship of domain-general serial ordermemory
and reading ability in school children with and without dyslexia. Journal of Experimental Child Psychology.
2020;193:1-39. doi: 10.1016/j.jecp.2019.104789

Niall K K. “Mental rotation” in depth as the superficial correlation of pictures. Methods in Psychology.
2020;2:1-12. doi: 10.1016/j.metip.2020.100019

Kaltner S, Jansen, P. Mental rotation and motor performance in children with developmental dyslexia.
Research in Developmental Disabilities. 2014;35(3):741-754. doi: 10.1016/j.ridd.2013.10.003

Karimi B, Alizadeh H, Pirzadi H, Karimi A. Reading Disorder. Tehran: Ravan Publications; 2018, pp: 51-
65. [Persian]

Baenninger M, Newcombe N. The Role of Experience in Spatial Test Performance: A Meta-Analysis. Sex
Roles. 1989;52:327-344. doi: 10.1007/BF00287729

Uttal DH, Miller DI, Newcombe NS. Exploring and Enhancing Spatial Thinking: Links to Achievement in
Science, Technology, Engineering, and Mathematics? Current Directions in Psychologica. 2013;22(5):367-
373. doi: 10.1177/0963721413484756

Habibi-Kaleybar R, Farid A, Shaban Besim F. The Comparison of the Effect of Mental Rotation and
Phonological Awareness Training on Accuracy, Speed and Comprehension in Students with Dyslexia in City
of Tabriz, 2015-2016. J Arak Uni Med Sci. 2017;20(2):10-21. http://jams.arakmu.ac.ir/article-1-4781-
fa.html

Hawes Z, Moss J, Caswell B, Poliszczuk D. Effects of mental rotation training on children’s spatial and
mathematics performance: A randomized controlled study. Trends in Neuroscience and Education.
2015;4(3):60-68. doi: 10.1016/j.tine.2015.05.001

Cooper LA. Mental rotation of random two-dimensional shapes. Cognitive Psychology. 1975;7(1):20-43.
doi: 10.1016/0010-0285(75)90003-1

Kosslyn SM. The medium and the message in mental imagery: A theory. Psychological Review.
1981;88(1):46-66. doi: 10.1037/0033-295X.88.1.46

Johnson-Laird PN. Mental models: Towards a Cognitive Science of Language, Inference, and Consciousness
(Cognitive Science Series). America: Harvard University Press; 1989, pp: 126-146.

Lawshe CH. A quantitative approach to content validity. Personnel Psychology, 1975;28(4):563-575. doi:
10.1111/j.1744-6570.1975.tb01393.x

Gast DL. Single Subject Research Methodology in Behavioral Sciences. New York: Routledge; 2010, pp:
199-233.

Kennedy CH. Single-case designs for educational research. New York: Pearson; 2005, PP: 22-32.



https://doi.org/10.1016/j.ridd.2019.04.013
https://doi.org/10.1016/j.ridd.2019.04.013
https://doi.org/10.1177%2F0022219416680798
https://doi.org/10.1016/j.jecp.2019.104789
https://doi.org/10.1016/j.metip.2020.100019
https://doi.org/10.1016/j.ridd.2013.10.003
https://doi.org/10.1007/BF00287729
https://doi.org/10.1177%2F0963721413484756
http://jams.arakmu.ac.ir/article-1-4781-fa.html
http://jams.arakmu.ac.ir/article-1-4781-fa.html
https://doi.org/10.1016/j.tine.2015.05.001
https://doi.org/10.1016/0010-0285\(75\)90003-1
https://psycnet.apa.org/doi/10.1037/0033-295X.88.1.46
https://doi.org/10.1111/j.1744-6570.1975.tb01393.x
https://dor.isc.ac/dor/20.1001.1.23222840.1399.10.0.210.9
https://www.jdisabilstud.org/article-1-2090-fa.html

[ Downloaded from www.jdisabilstud.org on 2025-12-21 ]

[ DOR: 20.1001.1.23222840.1399.10.0.210.9 ]

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

Afrooz Q, Kamkari K, Shukarzadeh S, Helat A. Guide to Implementing, Scoring, and Interpreting Children’s
Wechsler Intelligence Scale for Children (WISC-IV). Tehran: Elme Ostadan Publications; 2013, pp: 1-30.
[Persian]

Sadeghi A, Rabiee M, Abedi MR. Validation and Reliability of the Wechsler Intelligence Scale for Children-
IV.  Developmental  Psychology: Iranian  Psychologists. 2011;7(28):377-386.  [Persian]
http://jip.azad.ac.ir/article 512280 bb892732dc89d3658e51a8e0f7999ef9.pdf

Kormi-Nouri R, Moradi AR. Reading and Dyslexia Test (NEMA). Tehran: Jahade Daneshgahi Publications;
20009, pp: 5-16. [Persian]

Heidari T, Amiri S, Mawlavi H. The effectiveness of Davis dyslexia correction method on dyslexic children’s
reading  performance.  Quarterly of  Applied  Psychology. 2012;6(2):41-58.  [Persian]
http://apsy.sbu.ac.ir/article/download/3009/2999

Shepard RN, Metzler J. Mental rotation of three-dimensional objects. Science. 1971;171(3972):701-703. doi:
10.1126/science.171.3972.701

Morovati Z, Yadegari R. Measurement of Cognitive Processes: Application of PEBL Software. Tehran:
Jahade Daneshgahi Publications; 2019, pp: 9-85. [Persian]

Tillman TC, Burns MK. Evaluating Educational Interventions: Single-Case Design for Measuring Response
to Intervention (The Guilford Practical Intervention in the Schools Series). New York: Guilford Press; 2009,
pp: 150-200.

Ogles BM, Lunnen KM, Bonesteel K. Clinical Significance: History, Application, and Current Practice.
Clinical Psychology Review. 2001;21(3):421-446. doi: 0.1016/S0272-7358(99)00058-6

Mahmoudi M, Abedi A, Shafie E, Yarmohamadyan A, Karamimanesh V, Fatemi A. Comparing the
Neuropsychological Features in Preschool Children with and without Developmental Coordination Disorder
(DCD). Journal of Isfahan Medical School. 2014;31(265): 2063-2080. [Persian]

Radmard M. Executive function and mental rotation in prediction of creativity in students with impaired
hearing [Thesis for MA in In Psychology and Education of Exceptional Children]. [Tabriz, Iran]: Faculty of
Educational Science and Psychology, Azarbaijan Shahid Madani University; 2017, pp: 78-80. [Persian]

V)


https://psycnet.apa.org/doi/10.1126/science.171.3972.701
https://doi.org/10.1016/S0272-7358\(99\)00058-6
https://dor.isc.ac/dor/20.1001.1.23222840.1399.10.0.210.9
https://www.jdisabilstud.org/article-1-2090-fa.html
http://www.tcpdf.org

