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Abstract 

The aim of the research was to establish the possibility of predicting the dominant hand in preschool children with the motor 

test Speed of performing sideways steps to the left and to the right side. Research sample consisted of 232 children, both 

genders, aged 66 to 84 months. Sideways steps speed laterally to the left and to the right side was measured, and then its 

possible interconnection with the dominant hand were tested. The result have shown no statistically significant difference in 

the speed of sideways steps test. However, it was established that the left-handed respondents were faster performing 

sideways steps to the left (M = 3.81 sec). On average, somewhat lower results were obtained for the right-handed respondents 

in sideways steps to the right (M = 3.89 sec). Even though there was no statistically significant difference between the two 

groups of respondents, the obtained data indicate a symmetric bilateral transfer. Results of this research still indicate possible 

connections, so it would be necessary to conduct additional testing which would include genetic predisposition of the 

children, as well as previously acquired motor experience, and it would also be necessary to construct a new test with a 

longer distance for the sideways steps test up to 15 or even 20 meters. Authors believe that longer distance would result in 

more statistically significant differences and thus could help in the possible prediction of the dominant hand in preschool 

children. 
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Introduction 

Human brain as the centre of nerve activity alignment represents the main part of the central nervous system. It 

differs from that of most vertebrates and primates due to the rapid development of functional hemisphere, 

previously called hemispheric dominance. The term lateralization indicates the existence of differences in the 

functioning of the left and right hemispheres of the brain. Lateralization is a consequence of the brain 

hemisphere specialization, the dominance of one side of the body manifested as greater skill, strength and 

preferred use of the eye, hand or leg on that side of the body. The question is whether lateralization is an inborn 

or acquired characteristic of humans. Previous research has not provided an unambiguous answer to that 

question. Some researchers believe that lateralization is the consequence of brain hemisphere specialization 

(Sperry, 1967). Other researchers argue that lateralization is not just a physiological phenomenon which can be 

explained by the structural and functional differences between left and right brain hemispheres (Clark,1957). In 

most people, left brain hemisphere is dominant and as one hemisphere always controls the opposite side of the 

body (due to nerve fibres crossing), for most humans the right side of the body is the dominant one. The left side 

of the brain localizes the functions of speech, writing, computing, abstract thinking, symbolic functions and 

relationships, as well as logical analysis. Complete lateralization, i.e., the consistent preference of the eye, hand 

and leg on one, mostly right side of the body, is observed only in humans. Lateralization represents the highest 

nerve specialization and in phylogenetic development emerges at the same time as the development of the use of 

hands in work and speech in communication. Forming lateralization is an aspect of the development that takes 

place during the first four years and ends between ages six and seven (Andrilović & Čudina, 1987). Besides 

physiological, lateralization is affected by psychological and social factors, too. The fact that most people 
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perform perceptive-motor tasks with their right hand has led to the conclusion that this phenomenon is normal 

and correct. However, in our ancestors the dominance of the left hand as well as the ambidexterity existed to a 

greater extent than today. This fact is confirmed by the findings of historic artefacts from the early Neolith, 

shaped for the left-handed to a greater proportion than in the contemporary times. This very fact poses a dilemma 

of whether this reduction came about due to changes in the demands of modern society (Clark, 1957). Today we 

live in a world where everything we use is primarily intended for the right-handed population. In exceptional 

cases, objects intended for the left-handed can be found.  
 

Therefore, the left-handed children are in an inappropriate environment and are forced to adapt to the objects 

intended for the right-handed population. Left-handedness has long been the cause of conflicting opinions. Some 

saw it as a deviation from normality, as something abnormal and even pathological. Others explained left-

handedness as a habit or a bad habit (Kosinac, 2007, p. 138), which resulted in many parents and teachers 

forcing children to write with their right hand. It should be emphasized that play as the basis for children's 

learning has an important role in the lateralization. Children express themselves spontaneously through play, 

which facilitates the development of lateralization in favour of children, i.e. children should not be encouraged to 

use the nondominant hand but should be allowed to develop according to their affinities. 
 

Consequences of redirecting left-handedness to right-handedness can manifest in multiple areas of development: 

speech, motor development, character and intellectual development. Recent studies on brain development 

suggest the dominance of the left hand should not be abolished or redirected. Nevertheless, left-handed children 

need help in acquiring motor skills during learning, for example, learning how to set up and use writing supplies 

(Brković, 2000). These facts have pointed to the need for timely determination of the dominant hand in 

preschool age. 
 

Methodology 

Research Sample 

Research sample in this study included 232 children of both genders aged 66 to 84 months, who attended several 

kindergartens in the city of Zagreb. The sample consisted of 122 boys and 110 girls. The research was conducted 

in accordance with the Ethical code of practice for research with children (Dulčić, 2003), i.e.  parental consent 

for participation in the research was obtained for each participant, and each child could withdraw from 

participating in the research at any moment. 
 

Variable Sample 

For evaluating the speed of performing sideways steps to the left and to the right, MKKS motor test (sideways 

steps) was used.  
Test description: Along a distance of 8 m, the respondent should move as fast as possible sideways and cross the 

target line, taking care not to cross their legs at any time. The test was repeated three times to the left and then 

three times to the right side. 
For the assessment of the dominant hand, the children were observed when choosing a pencil for drawing on 

paper. 

 

Data Analyses 

The collected data were processed by basic descriptive statistics, and Kolmogorov-Smirnov test was made to test 

the normality. Central and dispersion parameters (arithmetic mean, standard deviation, coefficient of skewness, 

coefficient of curvature, minimum and maximum value) are shown in Table 1.  
 

When processing the data obtained from three different measurements, the best results were taken for statistical 

processing, i.e., each child's best results since they best describe child's ability. As children at this age are prone 

to rapid loss of concentration, the best result of three measurements gives the most realistic picture of their 

potential. Reliability of internal consistency of the tests was expressed through Cronbach's alpha and the 
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homogeneity of tests was calculated with the correlation between the items. Differences between children who 

dominantly use their left or right hand were estimated by ANOVA statistical method for independent samples. 
 

 

Results and Discussion 

In this study, the total number of respondents was 232, and out of that number 16 respondents had left dominant 

hand while for the remaining children (N = 216) the right was the dominant hand. Table 1 shows the basic, 

central and dispersion parameters and Cronbach's alpha for the speed of performing sideways steps to the left 

and to the right vs. the dominant hand. 
 

Table 1. Basic descriptive parameters and Cronbach's alpha 

Dominant hand MKKSR MKKSL 

right hand M 3.89 3.95 

 SD 0.51 0.53 

 Min 2.78 2.97 

 Max 5.54 6.11 

 a3 0.65 0.83 

 a4 0.46 1.08 

 N 216 216 

left hand M 3.91 3.81 

 SD 0.41 0.38 

 Min 3.24 3.10 

 Max 4.57 4.48 

 a3 -0.04 -0.20 

 a4 -1.20 -0.37 

 N 16 16 

Cronbach's α  0.90 0.90 

Legend: M - arithmetic mean; SD - standard deviation, Min - minimal value of the results; Max - maximum 

value of the results; a3 - coefficient of skewness; a4 -  coefficient of curvature; N – number of respondents; 

Cronbach's α -  Cronbach's alpha; MKKSR - sideways steps to the right side; MKKSL - sideways steps to the left 

side. 

 

The Kolmogorov-Smirnov test showed normal distribution of the obtained data. Both tests showed good 

reliability since Cronbach's alpha for both tests was high (Cα = 0.90) in addition to good homogeneity as a 

property of the composite tests (Dizdar, 2006) where all the correlations are significant at p < 0.05 (MKKSR: 

0.70 – 0.79; MKKSL: 0.71 – 0.82). The best results for arithmetic mean are observed in the group of left-handed 

respondents, who performed sideways steps to the left side test (M = 3.81), that is, they performed this test the 

fastest. The second best result was achieved by the right-handed respondents, who did sideways steps to the right 

on average in 3.89 seconds. The left-handed respondents did the sideways steps test to the right side on average 

in 3.91 seconds, while the lowest average score was obtained by the right-handed respondents on the sideways 

steps test to the left side with average arithmetic mean of 3.95.  

However, examining the results by groups of respondents, it is clear that the best results were obtained by the 

right-handed respondents when performing both tests: sideways steps to the right side and sideways steps to the 

left side, as their minimum result were 2.78 seconds and 2.97 seconds, with the right-handed children being 

faster on the test to the right than to the left side. Moreover, left-handed children had a lower minimum score, 

i.e., the fastest left-handed child (Min = 3.10 seconds) was slower than the fastest right-handed child (Min = 2.78 

seconds). Similarly, the left-handed child achieved a better result in the speed of sideways steps to the side of the 

dominant hand than to the side of the nondominant hand (Min = 3.24). In addition, the slowest children achieved 

the lowest results for the nondominant hand.  
 

Differences between the groups were determined by univariate variance analysis (ANOVA), i.e., the differences 

between the arithmetic means for each group of respondents (left-handed and right-handed) were determined for 

the tested variables (Table 2). Groups were homogeneous, based on the F value of the Levene’s test coefficient 

and its level of significance (p), which was not statistically significant for either of the tested variables (MKKSR 
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- 0.46; MKKSL - 0.16). ANOVA analysis indicates there is no statistically significant difference between the 

left-handed and right-handed children in the tested variables. Since the level of significance for both tests - the 

sideways steps to the right side (p = 0.89) and the sideways steps to the left side (p = 0.30) was not below the 

0.05 threshold, it can be concluded that there are no statistically significant differences between these groups of 

children. 
 

Table 2. Significance of difference between groups, right-handed and left-handed vs. sideways steps to the right 

side and sideways steps to the left side 

Variable Levene's test ANOVA 

 F P F p 

MKKSR 0.53 0.46 0.01 0.89 

MKKSL 1.97 0.16 1.08 0.30 

Legend: Levene's test -homogeneity test of variance of the analysed groups, F – Levene’s coefficient, p - 

Levene’s coefficient level of significance; ANOVA -  univariate variance analysis; F - F ratio, p - Significance of 

F ratio, MKKSR - sideways steps to the right side; MKKSL - sideways steps to the left side. 

 

Intrinsic motivation is one of the most important factors in children of this early age. Although in various 

situations a person can perform complex motor skills very successfully, even if he/she has never been in a 

similar situation before (Magill, 1998), experience of long-time preschool teachers indicates that when children 

are asked to perform given tasks for the first time or if they feel they would not be good enough and skilled they 

tend to avoid it and it can be difficult to motivate them to try the task at all. Additionally, asking such children to 

perform a motor activity as fast as possible, in most cases is unsuccessful. These factors, genetics, pre-motor 

experience and motivation are just some of the causes that may have affected the results of this research. 
 

Conclusion 

The conducted research did not confirm the connection between the dominant hand and better performance of 

the sideways steps to the one or the other side, thus the possibility to apply the constructed test for assessing 

dominant hands in preschool children has not been confirmed. However, even though the results show no 

statistically significant difference, it was noticed that the left-handed respondents had better results when 

performing sideways steps to the left, as well as the right-handed children when performing sideways steps to the 

right. The results point to the trend of faster execution of the given test, to the side that is the same as the 

dominant hand, i.e. symmetrical bilateral transfer occurred although the results showed no statistically 

significant difference. 
 

The symmetry and asymmetry of bilateral transfer is still an open question to which researchers have not yet 

found an answer. It is generally accepted that the bilateral transfer is asymmetrical, which would indicate that 

more transfer occurs from the dominant hand/leg to the nondominant hand/leg (Magill, 1998).  
 

The authors suggest that a possible reason for the absence of a statistically significant difference between the 

left- and right-handed children and the motor test Speed of performing sideways steps to the left and to the right 

side is the length of targeting line set at 8 meters, that is, the set distance which children had to overcome was 

too short to obtain statistically significant differences. As the results of this study indirectly point to possible 

differences, additional research should be carried out in which the dominant hand at this age would be 

determined by the modified tests.  
 

In addition, the research data indicate that the children achieved the best results in the second and third 

measurements. As the research was conducted with preschool children, it is very likely that children would need 

to take a certain form of sideways-steps training. Experience working with children reveals that many of them do 

not understand what the term maximum speed means or what it means to run at a maximum speed. This reflects 

the complexity of research with children of preschool age. 
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This research has shown that such tests have a future in working with preschool children in predicting the 

dominant hand, but before these tests, it is necessary to conduct additional research to construct a measuring 

instrument that would enable the prediction in an appropriate manner. 
 

 

References   

Adams, G. L. (1965). Effects of eye dominance on baseball batting. Research quarterly for exercise and sport, 

36, 3-9. 

Blythe, S. G. (2008). Uravnoteženi razvoj. Što sve dječji mozak treba za zdrav razvoj od rođenja do školskih 

dana [Balanced development. Whatever baby brain needs for a healthy development from birth to school 

days].  Puščine: Ostvarenje. 

Brković, A. D. (2000). Razvojna psihologija [Developmental psychology]. Užice: Učiteljski fakultet. 

Bubić, A. (2003). Ispitivanje interakcije kod rješvanja Stroop zadatka [Investigating interaction when solving 

Stroop task]. Diplomski rad. Zagreb: Odsjek za psihologiju Filozofskog fakulteta. 

Clark, M. M. (1957). Left handedness. London: University of London. 

Dizdar, D. (2006). Kvantitativne metode [Quantitative methods]. Zagreb: Kineziološki fakultet Sveučilišta u 

Zagrebu 

Dudaš, G. (1989). Lateralizacija slušanja raznovrsnih govornih znakova [Lateralization of listening to various 

voices]. Govor, 6, 65-74. 

Dulčić, A. (Ed.) (2003). Etički kodeks istraživanja s djecom [Ethical Code of Research with Children]. Zagreb: 

Državni zavod za zaštitu obitelji, materinstva i mladeži: Vijeće za djecu Vlade republike Hrvatske.  

Fink, W. H. (1938). Probit analysis. Cambridge: University press. 

Kosinac, Z. (2007). Ljevorukost - odraz dominacije jedne od moždanih polutki ili nešto drugo [Left-handedness 

- a reflection of domination one of the brain tracts or something else]. Školski vjesnik, 56(1-2), 137-149. 

Lund, F. H. (1932). The dependence of eye-hand coorination upon eye dominance. The American Journal of 

Psychiatry, 44, 756-762. 

Magill, R. A. (1998). Motor learning. Concepts and applications. Boston: McGraw- Hill. 

Sperry, R. W. (1967). Mental unity following surgical disconnection. The Harvy lectures. New York: Academic 

press. 

Sperry, R. W. (1981). Some effects of disconnecting the cerebral hemispheres. Nobel Lecture. Stockholm: 

Almqvist & Wiksell.  

Starc, B., Čudina-Obradović, M., Pleša, A., Profaca, B. i Letica, M. (2004). Osobine i psihološki uvjeti razvoja 

djeteta predškolske dobi [Characteristics and psychological conditions of the development of preschool 

age child]. Zagreb: Golden marketing – Tehnička knjiga. 

Vasta, R., Haith, M. M. i Miller, S. A. (1998). Dječja psihologija [Child Psychology]. Jastrebarsko: Naklada 

Slap. 

 

 

 


