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Abstract 

 
With the aim to examine gender-related differences in visual spatial perception/attention in 
preschool age, 84 boys and 94 girls (range 3,4 – 6,7 years old) were studied with a Landmark task 
which require whether 17 pre-marked horizontal lines are correctly bisected in two equal halves. 
Between-group comparisons were based on the differences in mean scores three variables: 
Percentage of correct answers, Quotient of error, and Type of perceptual error. The results 
revealed a slight effect of gender on the Landmark task judgment in preschool children, with the 
male group exhibiting higher magnitude of leftward bias in comparison to the female group. 
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1. Introduction 

Attention is a central component of cognitive functioning and “lies at the crossroads 
between perception and cognition” (Carrasco, 2018: 77). Visual spatial attention is essential for 
visual spatial perception and spatial ability (Carrasco, 2018; White, Boynton, & Yeatman, 2019), 
which in turn are vital for human survival and development, because we are living in a 
multidimensional space all the time (Yuan et al., 2019).  

Numerous studies have provided evidence for gender-related differences both in 
spatial abilities and lateralization of spatial perception and attention, and although contradictions 
exist, most of the studies have found better spatial abilities (Halpern, Straight, & Stephenson, 
2011; Kerns, & Berenbaum, 1991; Kimura, 2000; Reilly, Neumann, & Andrews, 2017; Voyer, 
Voyer, & Saint-Aubin, 2017; Yuan et al., 2019) and more pronounced functional cerebral 
asymmetries for visuospatial processing in males than in females (Clements et al., 2006; 
Hausmann et al., 2002; for a meta-analysis –  Voyer, Voyer, & Bryden, 1995). 

Line-bisection and Landmark task are the most commonly used behavioral methods 
for studying brain asymmetry in visual spatial attention. Line-bisection task consists in the 
subjective determination of the center of visually presented horizontal lines with different lengths, 
by marking a sign with a pencil, as usually the task is done once with each hand. It is well 
documented that healthy adults (especially right-handed people) systematically tend to bisect or 
judge lines left of the real center (Asenova, 2014; Çiçek et al., 2009; Failla, Sheppard & Bradshaw, 
2003; for a review and meta-analysis see Jewell & McCourt, 2000). This phenomenon is called 
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“right pseudoneglect” (Bowers, & Heilman, 1980) and is considered to be related to right 
hemispheric dominance for spatial attention (Jewell & McCourt, 2000). 

• Children aged 3-6 years showed a group-level slight leftward error in Landmark task 
performance, indicating the presence of pseudoneglect during preschool age. 

• There are slight gender-related differences in the performance of Landmark task in 3-6 
years old children. 

• There are no gender-related differences in the abilities for visual spatial perception in 
preschool age. 

• Gender has slight and insignificant effect on the pattern of asymmetry of visual spatial 
attention in 3-6 years old children. 

Unlike adults, when perform line-bisection task pre-pubescent children tend to bisect 
lines to the left of the true midline with the left hand and to the right with the right hand. This 
phenomenon is called “symmetrical neglect” (Bradshaw et al., 1988; Dobler et al., 2001; Failla, 
Sheppard & Bradshaw, 2003; for a meta-analysis – Kaul, Papadatou-Pastou & Learmonth, 2021) 
and is considered as a result of inability of the right hemisphere to consistently exert dominance 
over the left hemisphere via callosal inhibition, due to immaturity of the corpus callosum in 
childhood (Yazgan et al., 1995). 

Landmark task is the perceptual form of the line-bisection, or its non-motor 
adaptation, and requires the subject to assess whether pre-marked lines are correctly bisected in 
two equal halves or alternatively, whether the bisection mark is closer to the left or to the right end 
of the line (Fink et al., 2000; Çiçek, Deouell, & Knight, 2009; Learmonth & Papadatou-Pastou, 
2021). 

Therefore, Landmark task and not line-bisection is a pure visuospatial task, since line 
bisection also includes a motor component requiring translation of the perceived visual-spatial 
information into an appropriate motor program (Hausmann et al., 2002). Moreover, the motor 
confounds introduced by using a paper-and-pencil version of a line bisection task are considered 
one of the factors leading to inconsistencies of the results of behavioral studies on the development 
of spatial biases that have used this version of the line bisection task (Hoyos et al., 2021). 

Despite the above-mentioned considerations, three studies only have used a landmark 
task to investigate asymmetry of visual spatial attention among children till now (Kaul et al., 2021). 
These studies belong to Dellatolas et al. (1996), Liu et al. (2012) and Hoyos et al. (2021). There 
results showed a group-level leftward attentional bias indicating right spatial inattention. 

Scarce results from research on the development of spatial attentional lateralization 
among population of children that have used a landmark task and lack of a relevant study among 
children in preschool age, motivated the present study. Its main purpose was to examine the effect 
of gender on the development of asymmetry in visual spatial attention in early childhood, and in 
particular, in the period from 3 to 6 years of age. 

 

2. Method  

A total of 178 children (84 boys and 94 girls, ranged 3,4 – 6,7 years old) participated 
voluntarily in the study and with their parents’ consent. They were studied with a Landmark task 
requiring a subject’s judgment, whether pre-marked horizontal lines are correctly bisected in two 
equal halves. 

 The Landmark task used in the present study includes 17 pre-bisected horizontal black 
lines on a white sheet of paper (21×30cm). Line length ranges from 100 to 260mm. Seven lines 
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are presented in the middle of the sheet, five are aligned to the left side and five lines are aligned 
to the right of the sheet. Six lines are pre-bisected 0.5mm closer to the left end of the lines, six lines 
are pre-bisected 0.5mm closer to the right end of the lines, and the rest five lines are exactly 
bisected. 

 

3. Procedure 

Each child was instructed by the experimenter that he/she is required to judge for each 
line separately whether it is divided into two equal halves or the left side of the line is longer or the 
right side of the line is longer. Then the experimenter placed the sheet in front of the child and 
started the testing by asking the question: “Are the two parts of this line equal or not?” If the 
answer is “No”, the experimenter asked: “Which part is shorter – the left or the right?” 

The experimenter covered each commented line with a white sheet, to ensure that the 
child is not biased by his/her previous choices. The experimenter did not provide feedback for the 
correctness of the answers. 

No time limitation existed to complete the task. 

The two possible errors were scored in the following way: an overestimation of the 
right segment of a line (leftward bias – L) was scored as -1, and an overestimation of the left 
segment of a line (rightward bias – R) was scored as +1. 

A Mean percentage of correct answers and a Quotient of error were calculated 
individually of each child. 

The Quotient of error was calculated, using the formula: [(R – L) / (R + L)] × 100, 
where R is the number of overestimations of the right segment and L is the number of 
overestimations of the left segment. The negative value of the Quotient of error indicates a 
tendency of leftward bias, and the positive value of the Quotient of error indicates a tendency of 
rightward bias. 

 

4. Results 

Results of the Independent Samples T-test, performed on the Mean percentage of 
correct answers of the Landmark task (Mean; SD; SE) of the two gender groups, are presented in 
Table 1. 

Table 1. Mean percentage of correct answers of the gender groups 

 N 
Mean percentage 
of correct answers 

Std. 
Deviation 

Std. 
Error 

Boys 84 62.25 17.78 1.940 

Girls 94 57.75 18.71 1.930 

t (p) t/176/=1.637; p=.103 

As seen, at the group level, the Mean percentage of correct answers for the Landmark 
task of the group of boys was slightly higher in comparison to the Mean percentage of correct 
answers of the group of girls. The between-group differences did not reach statistical significance 
(t/176/ =1.637; p=.103).  

As regards the between-group comparison of the Quotients of error, which inform us 
about the magnitude and direction of bias (leftward or rightward bias) associated with spatial 
perception at the group level, the results are presented in next Table 2. 
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Table 2. Mean Quotient of error of the gender groups 

 N Mean Quotient of error Std. Deviation Std. Error 

Boys 84 -10.94% 52.72 5.752 

Girls 94 -1.02% 43.43 4.479 

t (p) t/176/=-1.375; p=.171 

As seen, at the group level, the two gender groups showed the same direction of 
perceptual bias, namely, to the left of the real center, but different magnitude of the bias, with the 
male group exhibiting more pronounced leftward bias in comparison to the female group, without 
between-group differences reaching statistical significance (t/176/=-1.375; p=.171). 

The performed Chi-square comparisons of the frequency of left, right or no perceptual 
error on the Landmark task performance in gender groups (Table 3) revealed that the highest 
percentage of both groups showed leftward bias, i.e., the typical right pseudoneglect for spatial 
perception. The percentage of the participants exhibiting leftward bias was slightly higher in the 
group of boys than in the group of girls, but the difference did not reach statistical significance 

(2
|2|=1.387, p=.500; Cramer’s V=.088). 

Table 3. Distribution of participants in gender groups according  
to the type of perceptual error in spatial perception (Landmark test) 

 
Leftward bias Rightward bias No bias 

n % n % n % 

Boys 44 52.4 27 32.1 13 15.5 

Girls 41 43.6 35 37.2 18 19.1 

Pearson Chi-Square 2|2|=1.387, p=.500 

Cramer’s V .088 

 

5. Discusion 

Overall, we found that children aged 3,4 – 6,7 years showed a group-level slight 
leftward error in Landmark task performance, indicating that pseudoneglect is present in typically 
developing children even in preschool age. This pattern of results agrees with the results of the 
two previous relevant studies (Dellatolas, Coutin, & De Agostini,1996; Hoyos et al., 2021; Liu et 
al., 2012).  

The observed slight gender differences in the performance of Landmark task in current 
study suggests no significant modulating effect of gender on the pattern of asymmetry of visual 
spatial attention in children aged 3,4 to 6,7 years. In addition, lack of differences in the Mean 
percentage of correct judgments between the groups of boys and girls we identified, suggests no 
significant gender-related differences in the abilities for visual spatial perception in this age 
period. These findings are in agreement with the results of previous studies aiming to examine the 
effect of gender on lateralization of visual spatial attention (Andonova, 2014; Asenova & 
Andonova-Tsvetanova, 2019; Jewell & McCourt, 2000; Kaul, Papadatou-Pastou & Learmonth, 
2021). 

Nevertheless, the tendency of higher incidence and higher magnitude of the leftward 
error in spatial perception in boys than in girls we revealed, is a finding to some extent consistent 
with the Roig and Cicero’s report (1994) that males tend to made bigger leftward bias than females, 
and could be seen as supporting the suggestion for greater right-hemisphere lateralization of the 
attention in males than in females. More precisely, this finding provides some support for the 
assumption that the earliest signs of gender-related differences in hemispheric asymmetries of 
visual spatial attention may emerge in preschool age.  
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The main limitations of this study are the relatively small size of the studied sample 
and non-matched size of male and female groups. Replications with larger and gender-matched 
sample are needed to assure the validity of the current findings. 

 

6. Conclusions 

In conclusion, we identified a slight leftward bias of visuospatial attention in children 
aged 3,4 to 6,7 years old, as indexed by the Landmark task performance. There was evidence of a 
slight and insignificant effect of gender on the pattern of asymmetry of visual spatial attention in 
this age period. 

The overall pattern of results supports a dominant role of the right hemisphere in 
spatial attention in both sexes, slightly more pronounced in males than females, which may be 
identified as early as preschool age.  
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