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9. Parra

10. Cubelli & Della Sala

11. Fischer &Luxembourger

12. Tal-Saban & Weintraub

13. Chen, Maolin, Chang & Zhou
14. Karr

15. Lawson, Hook, & Farah
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1. dysgraphia

2. mirror writing

3. dyslexia

4. dyscalculia

5. specific learning disability

6. Fischer & Koch

7. Mclintosh, Hillary, Brennan, & Lechowicz
8. Schott
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4. Constantinidis
5. Maehler & Schuchardt,
6. Peijnenborgh, Hurks, Aldenkamp, Vles, & Hendriksen

1. working memory
2. learning disorder
3. Spencer-Smith & Klingberg,
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1. Researcher-Made Mirror Writing Test
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2. N-Back Training

1. Tehran-Stanford-Binet Test 1Q Scale
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Effectiveness of visual-spatial working memory intervention on mirror
writing performance of pre-school children

Farzaneh Bayat shahbazi *
Ali Akbar Arjmandnia**

Abstract

The objective of this study was to examine effectiveness of visual-spatial working memory intervention on mirror
writing performance of pre-school children. This was a quasi-experimental study with pre-test, post-test design
and a control group. The statistical population of the present study consisted of 20 students (13 girls and 7 boys)
who were studying in preschool centers and kindergartens in Tehran (District 14) in 1395-96 school year and they
were diagnosed with mirror writing by their teachers. From amont them 20 students with mirror writing
performance were selected through purposive sampling method and were randomly divided into control and
experiment groups (each group n=10). The experiment group participated in 12 therapy sessions of visual-spatial
working memory program, each session took 60 minutes for 3 month (12 weeks). Tehran-Staford-Binet
Intelligence Scale (T-SB) was used to assess 1Q and Researcher-made mirror writing test was used to assess
mirror writing. The data resulting from the study were analyzed by SPSS22 and t-Test. The analysis of the data
resulted from researcher- made mirror writing test showed that experiment group participants compared to control
group have significant difference in the results of the test after participating in the intervention (Mean Difference
=2/5, N =10, p = 0/001). It can be concluded that visual-spatial working memory program lead to performance
improvement of the student’s mirror writing. Regarding the findings of the current study, the interference of the
spatial-visual working memory may impact on mirror writing performance of pre-school children and it can use
to decrease the mirror writing errors.

Key words: working memory, mirror writing, dysgraphia,
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