RRRRR

World Journal of Advanced Research and Reviews W,
eISSN: 2581-9615 CODEN (USA): WJARAI Res:;z:“:ﬁ:
Cross Ref DOI: 10.30574/wjarr Reviews

WJARR Journal homepage: https://wjarr.com/ o

(RESEARCH ARTICLE)

W) Check for updates

Association between the bias to the right visual half-field and reading difficulties in
primary school first-graders

Malkhaz Makashvili 1.2.*, Ekaterine Atanelishvili 3, Nino Kashia 4, Marika Korkelia 5, Giorgi Tsiklauri 2, Amiran
Kerashvili 2 and Lasha Chantadze ¢

1 [lia State University, Faculty of Psychology, Thilisi, Georgia.

2 I. Beritashvili Centre of Experimental Biomedicine, Dpt. of Vision Neurophysiology, Thilisi, Georgia.

3 Public school N175, Thilisi, Georgia.

4 Public school N32, Tbilisi, Georgia.

5 LEPL Office of Resource Officers of Educational Institutions at the Ministry of Education, Science, and Youth; Tbilisi,
Georgia.

6 Caucasus University, Thilisi, Georgia.

World Journal of Advanced Research and Reviews, 2025, 25(02), 2560-2564
Publication history: Received on 12 January 2025; revised on 22 February 2025; accepted on 25 February 2025

Article DOI: https://doi.org/10.30574 /wjarr.2025.25.2.0579

Abstract

Introduction: The research data point to the association between reading difficulties and bias to the right side of the
visual half-field in visual attention task performance in primary school children. Reading ability in these studies was
assessed by the Rapid naming test or by using the teacher’s evaluation of the pupil’s reading ability. The current study
was designed to extend data in this direction by directly evaluating reading in school first-graders.

Observation: Study participants performed pen and pencil Star cancellation tasks. The side of the first cancelation (left
or right) and the number of targets canceled on the left and right sides were registered. In the reading assessment trial,
participants were requested to read the text. The time allocated for this task was 5 min. Mistakes such as incorrectly
read words, omission of words, and overruns in time were registered. The right-sided bias to the visual half-field in
Star cancellation task performance was found to be associated with the mistakes in reading.

Conclusion: Some school first-graders demonstrate a bias to the right visual half-field in Star cancellation task
performance. This bias is expressed in the prevailed target cancelations on the right side of the visual field. Bias to the
right visual half-field is associated with reading difficulties, such as incorrect word reading and overruns of time
allocated for reading
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1. Introduction

Reading difficulties are rooted in problems with phonological awareness and rapid access to alphabetic knowledge.
Researchers also view the deficit in non-verbal processes as a reason behind reading difficulties. One such view involves
visual spatial attention [1,2]. The results of the studies, however, are contradictory [3], and this encourages further
extension of the research data on the association between visual spatial attention and reading. We focus on the bias
toward the right visual half-field as a possible reason behind reading difficulties in primary school first-graders. Bias to
the visual half-field refers to the bias of healthy individuals to direct more attention to the left or right visual half-field.
The attentional bias towards the left visual hemifield (BLV), known as “Pseudoneglect” [4], is expressed in most adults
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and children. However, some people are attentionally biased towards the right visual hemifield (BRV). Both BLV and
BRYV are considered normal. This phenomenon is studied by special tests on visual attention, mostly by line bisection
and cancellation tests [5,6,7,8]. In the pen and pencil Star cancellation test, participants are instructed to cancel all
bigger stars, dispersed between the smaller ones on paper. The side of the first cancellation (left or right) and the
number of stars canceled on the left and right sides of the paper are calculated. Most people show BLV and some BRYV,
they cancel the first star and cancel more stars in total on the left and right sides respectively.

The research data determines our interest in the BLV and BRV, suggesting an association between individual differences
in the visual half-field overestimation (BLV vs BRV) with reading ability. Several authors used Line bisection test to
compare test performance in dyslexic and non-dyslexic children. Dyslexic children do not show the BLV characteristic
of non-dyslexics [9], and dyslexics were found to demonstrate BRV [10,11]. Asberg Jonnels et al. [12] studied facial
emotion recognition in non-dyslexic and dyslexic children. The authors presented faces with emotional load on the left
vs right half-face and asked participants to recognize if the face had an emotional or neutral expression. The authors
reported clear BLV in control participants, while BLV was absent in the dyslexic group. Moreover, the strength of the
BLV (number of judgments based on left half-face in trials) was correlated with better word reading in the controls. In
an earlier study [13], we asked school second graders to draw a human profile. It was assumed, that details such as eyes,
nose, and chin, drawn in the left vs right visual half-field, demonstrate BLV vs BRV respectively. Teachers were asked
about the reading skills of study participants. Teacher’s better comments were associated with the profiles, drawn
looking to the left. According to Hoyos et al. [14], successful reading in early elementary grades is associated with
significant BLV in Line bisection task performance. Moreover, a farther distance from the true midpoint of a line
predicted better performance on a Rapid automatized naming (RAN) test, which is considered a good predictor of
reading ability.

The research data, discussed above, suggest an association between reading ability and BRV and BLV in primary school
children. In particular, BRV is associated with dyslexia and with reading difficulties in non-dyslexics.

Reading ability in these studies was assessed by the RAN test or based on the teacher’s evaluation of the pupil’s reading
ability. However, observation of the actual reading [15,16] in children with BLV and BRV is desirable for understanding
the association between the bias to the visual half-field and reading difficulties.

2. Material and Methods

A total of 58 non-dyslexic first-graders, with normal or corrected to normal vision, of both sexes, right-handers, were
recruited in the study. All participants spoke native Georgian. The study was conducted in schools attended by
participants. Each participant was observed individually in a room reserved for this purpose. The study group was
selected randomly from the list of first-graders. After selection, parents and teachers have been questioned about the
handedness of selected participants. Questions referred to the preferential use of either the left or right hand in
everyday activities and the forced use of the right hand. Inclusion criteria: right-hander, with no incidence of
conversion. Parents of the study participants were informed about the study design and purpose and signed a written
consent. Study of BLV and BRV: The paper and pencil version of the Star cancellation test (SCT) was used to study the
bias towards the visual half-field. The test sample consisted of 52 large stars interspersed with 56 smaller stars. Study
participants were seated at the table. The page was placed on the table, along the participant’s body midline. In the
beginning, instructors demonstrated how to cancel the stars. Two small stars in the center were used for demonstration.
Study participants were requested to cross out all the small stars presented on paper. The time for SCT performance
was limited to 10 sec. The sidedness, left or right, of the first mark was registered. The number of stars marked on the
left and right sides was calculated. In the reading assessment trial, the text for reading, in native Georgian, was taken
from the school textbook for first-graders. English translation of the text is as follows: “Giorgi is a pupil. Giorgi goes to
school. Today, Giorgi and his classmates are going to the zoo. There are animals in the zoo, an elephant, a tiger, and a
deer”. Study participants were requested to read the text aloud. We registered the number of missed words and the number
of incorrectly read words. The time allocated for reading was 5 min. The overrun of time allocated for reading was
registered. The SPSS program was used for data analysis.

3. Results and Discussion

Based on the reading assessment results, study participants were divided into Groups A, B, and C. Group A consisted of
13 participants with no reading mistakes, Group B consisted of 20 participants who made 1 or 2 mistakes, and Group C
consisted of 25 participants who made three or more mistakes. The main findings are presented in Table 1.
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Table 1 Results of the SCT in Groups A, B, and C

Study participants | The number of stars canceled The side of the first cancellation
Total | L R L R

Group A 92 58 (63%) 34 (37%) 9 (69.2%) 4 (30.8%)

Group B 198 119 (60.1%) | 79 (39.9%) | 14 (70%) 6 (30%)

Group C 178 | 84 (47.2%) | 94 (52.8%) | 15 (60%) 10 (40%)

The side of the first cancellation was predominantly left in Groups A, B, and C, 69.2 %, 70 %, and 60% respectively. The
percentage of right-sided cancelation is higher in Group C than in Groups A and B. No correlation between the side of
the first cancellation and mistakes in reading was found.

As for the total number of stars canceled on the left and the right sides, left-sided cancellations were found to prevail in
Groups A and B, 63% and 60.1% respectively, while right-sided cancellations were found to prevail in Group C, 52.8%.
Results suggest the tendency of Group C to pay more attention to the right visual half-field in cancellation task
performance,

The statistical analysis of the data is represented in Table 2.

Table 2 Comparison of Groups A, B, and C by the number of mistakes in reading

Mistake_Group Total
No Mistake (A | 1-2 Mistake (B | 3 or more Mistakes (C
Group) Group) Group)
Side | Left Side | Count 58 119 84 261
Expected Count 51.3 110.4 99.3 261.0
% within Side 22.2% 45.6% 32.2% 100.0%
Right Count 34 79 94 207
Side Expected Count 40.7 87.6 78.7 207.0
% within Side 16.4% 38.2% 45.4% 100.0%
Total Count 92 198 178 468
Expected Count 92.0 198.0 178.0 468.0
% within Side 19.7% 42.3% 38.0% 100.0%

Table 3 The caption to the Table 2. Chi-Square Test results for Groups A, B, and C by the number of mistakes

Chi-Square Tests

Value | df | Asymptotic Significance (2-sided)
Pearson Chi-Square 8.7902 | 2 | 0.012
Likelihood Ratio 8.788 | 2 | 0.012
Linear-by-Linear Association | 7.676 | 1 | 0.006
N of Valid Cases 468

0 cells (0.0%) have an expected count of less than 5. The minimum expected count is 40.69.
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Table 4 The caption to the Table 2. Directional Measures for Groups A, B, and C by the number of mistakes

Directional Measures

Value

Nominal by Interval | Eta | Side Dependent 0.137

Mistake_Group Dependent | 0.128

The results revealed a statistically significant association between the preferential side of target cancellation and
mistakes in reading, x?(2, N = 468) = 8.79, p = .012. Examining the distribution, 22.2% of cases on the Left Side had no
mistakes, 45.6% had 1-2 mistakes, and 32.2% had 3 or more mistakes. On the Right Side, 16.4% of cases had no
mistakes, 38.2% had 1-2 mistakes, and 45.4% had 3 or more mistakes.

Results indicate that mistakes were more likely to occur on the right side, with a high proportion of participants making
three or more mistakes than on the left. The linear-by-linear association was also significant, p = .006, suggesting a
consistent trend between side and mistake frequency. Judging by the eta value .137, the relationship between these
variables is statistically significant, however, the magnitude of the relationship is relatively weak.

In sum, the results suggest an association between the bias toward the right visual half-field and difficulties in reading.

4., Conclusion

Some school first-graders demonstrate a bias to the right visual half-field in Star cancellation task performance. This
bias is expressed in the prevailed target cancelations on the right side of the visual field. Bias to the right visual half-
field is associated with reading difficulties, such as incorrect word reading and overruns of time allocated for reading.
However, further research is necessary due to the study’s limitations, such as the small number of participants.

Compliance with ethical standards

Disclosure of conflict of interest

There is no conflict of interest to be declared

Statement of ethical approval

Ethics Committee of the I. Beritashvili Centre of Experimental Biomedicine approved the study method and data
publication N02/17.02.2025.

Statement of informed consent

Informed consent was obtained from the parents of individual participants.

References

[1]  Facoetti A, Lorusso ML, Paganoni P, Umilta C, Mascetti GG. The role of visuospatial attention in developmental
dyslexia: evidence from a rehabilitation study. Brain Res Cogn Brain Res. 2003;15(2): 154-64. doi:
10.1016/s0926-6410(02)00148-9. PMID: 12429367.

[2] Bosse ML, Tainturier M], Valdois S. Developmental dyslexia: The visual attention span deficit hypothesis.
Cognition. 2007; 104 (2): 198-230. https://doi.org/10.1016/j.cognition.2006.05.009.

[3] Cirino PT, Barnes MA, Roberts G, Miciak ], Gioia A. Visual attention and reading: A test of their relation across
paradigms. ] Exp Child Psychol. 2022; 214:105289. doi: 10.1016/j.jecp.2021.105289. Epub 2021 Oct 12. PMID:
34653633; PMCID: PMC8608740.

[4] Bowers D, Heilman KM. Pseudoneglect: Effects of hemispace on a tactile line bisection task. Neuropsychologia.
1980;18(4-5):491-8. doi: 10.1016/0028-3932(80)90151-7.

2563



[10]

[11]

[12]

[13]

[14]

[15]
[16]

World Journal of Advanced Research and Reviews, 2025, 25(02), 2560-2564

Rinaldi L, Di Luca S, Girelli L. Reading direction shifts visuospatial attention: An interactive account of attentional
biases. Acta Psychol (Amst). 2014;151:98-105.

Jewell G, McCourt ME. Pseudoneglect: A review and meta-analysis of performance factors in line bisection tasks.
Neuropsychologia. 2000;38(1):93-110. doi: 10.1016/S0028-3932(99)00045-7.

Strappini F, Galati G, Pecchinenda A. A systematic review on the interaction between emotion and pseudoneglect.
Symmetry (Basel). 2021;13(8):1531. doi: 10.3390/sym13081531.

Somma F, Bartolomeo P, Vallone F, Argiuolo A, Cerrato A, Miglino O, Mandolesi L, Zurlo MC, Gigliotta O. Further
to the left: Stress-induced increase of spatial pseudoneglect during the COVID-19 lockdown. Front Psychol.
2021;12:573846.

Sireteanu R, Goertz R, Bachert I, Wandert T. Children with developmental dyslexia show a left visual
“minineglect.” Vision Res. 2015; 45(25-26):3075-82. doi: 10.1016/j.visres.2005.07.030.

Michel C, Bidot S, Bonnetblanc F, Quercia P. Left minineglect or inverse pseudoneglect in children with dyslexia?
Neuroreport. 2011;22(2):93-6. doi: 10.1097 /WNR.0b013e328342d2df.

Vieira S, Quercia P, Bonnetblanc F, Michel C. Space representation in children with dyslexia and children without
dyslexia: Contribution of line bisection and circle centering tasks. Res Dev Disabil. 2013;34(11):3997-4004. doi:
10.1016/j.ridd.2013.08.031.

Asberg Johnels J, Galazka MA, Sundqvist M, Hadjikhani N. Left visual field bias during face perception aligns with
individual differences in reading skills and is absent in dyslexia. Br ] Educ Psychol. 2022; Oct 31. doi:
10.1111/bjep.12559.

Makashvili M, Atanelishvili E, Inasaridze K. Direction of human profile facing in drawings is associated with the
quality of reading in school second graders. Int ] Philos Soc Psychol Sci. 2018;4(4):1-5.

Hoyos PM, Kim NY, Cheng D, Finkelston A, Kastner S. Development of spatial biases in school-aged children. Dev
Sci. 2020;24:e13053. doi: 10.1111/desc.13053.

Rasinski T. Creating fluent readers. Educ Leadersh. 2004;61:46-51.

Turkyilmaz M, Can R, Yildirim K, Ates S. Relations among oral reading fluency, silent reading fluency, retell
fluency, and reading comprehension. Procedia Soc Behav  Sci. 2014;116:4030-4. doi:
10.1016/j.sbspro.2014.01.885.

2564



