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Abstract 

Newly constructed test for evaluation of visual-motor integration in children aged 7 to 10 is presented 
in this paper. The test was applied on students from lower primary school grades with the aim of 
establishing metric characteristics and practical application of the test. The test evaluates micromotor 
efficiency of grapho-motor type as an integrative part of visual-motor integration and it is adequate for 
evaluation of development of children in preschool and in younger school age. 
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Introduction 

Visual-motor integration as ability of neuromuscular synchronisation of visual perception and of motor 
performance of fine movement is an extremely important part of integrative development of a child. 
Numerous studies indicate the importance of visual-motor integration in the process of growth and 
development (Decker, 2008; Decker, Englund, Carboni & Brooks, 2011; Lin, Luo, Wu, Shen & Sun, 2015). 
Visual-motor integration of grapho-motor type, which significantly determines dynamics of apprehending 
fine motor skills such as writing, is particularly important for success of a child in preschool and primary 
education (Cornhill & Case-Smith, 1996; Maki, Voeten, Vauras, & Poskiparta, 2001; Tseng & Chow, 2000; 
Weil & Amundson, 1994; Weintraub & Graham, 2000). Previous results suggest that micromotor 
efficiency, such as fist control, is determined by the level of fine motor skills and specific fine motor 
abilities as well as the degree of visual-motor integration of related sensori-motor mechanisms (scheme 1). 

Since visual-motor integration represents a significant ontogenetic process there is a need for following 
its development. The aim of this paper is to present results of construction and validation of the newly 
constructed test for estimation of visual-motor integration in children aged 7 to 10. 
 
 
 
 
 
 
 
 
 

Scheme 1. Cybernetic model of micromotor efficiency. 

 
Work methods 

For the needs of this research the sample of subjects consisted of 163 students aged 7 to 10, out of which 
92 boys and 71 girls. Evaluation was conducted on students from first to fourth grade from the primary 
school Meje in Split, Croatia, in May 2015. All subjects were clinically healthy without any registered 
disorders in growth and development. Structure of the sample is shown in details in table 1. 

Collecting data was conducted by using the newly constructed test for evaluating visual-motor 
integration (VMI). The test was constructed with the aim of evaluating grapho-motor abilities as a special 
aspect of visual-motor development process.  

 

VMI Fine motor skills 

Micromotor efficiency 

Specific fine motor abilities 
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Table 1. Structure of the sample of subjects. 
 

grade male female total 

1st 30 19 49 

2nd 23 20 43 

3rd 20 18 38 

4th 19 14 33 

total 92 71 163 

 
 

 

Scheme 2. Graphic demonstration of the VMI test. 
 

The visual-motor integration test (VMI) consists of two parallel broken lines with spacing of 1,5 cm 
between them, drawn on paper of A4 dimensions. Drawn lines form a path broken on the total of 59 
segments. The spacing between the beginning dot and the final dot is 178,5 cm (Scheme 2). 

Paper is put in front of a subject in a horizontal position. Task of the subject is to connect the beginning 
and the final dot as fast as possible by drawing a line with a pencil. The line should be drawn without 
interruption and without touching the outlines of the path. The line is drawn with the dominant hand with 
a pencil of B-2B type. 

Evaluator tests time necessary for performing the task in seconds. After the task is done the number of 
errors is determined. An error is any interruption in line as well as touching the outlines of the path. Final 
result of the VMI test is a sum of time necessary for doing the task and of all errors multiplied by two. 
Formula for calculating test results is shown in scheme 3. 

 

 
 

 
Scheme 3. Formula for calculating the VMI test results. 

 

The obtained results were used to calculate the following parameters of descriptive statistics: the mean, 
the minimum and maximum result, the standard deviation (SD), the skewness (α3), the kurtosis (α4). 

Relation between time for doing the VMI test, number of errors and the final result of the VMI test was 
tested by application of correlation analysis, whilst the Pearson linear correlation coefficient (r) was 

VMI = VMItime + 2VMIerrors 
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calculated. Evaluating the significance of correlation coefficients was carried out by comparing the obtained 
coefficients with the values from the F table (Dizdar, 2006). With degree number of freedom (df = n-2) and 
standard error of estimate of 0,05 the lower critical coefficient for boys is 0,205 and for girls it is 0,232. 

Testing the normal distribution of data was carried out by application of the Kolmogorov-Smirnov test 
(KS-test). This statistical procedure is based on comparison of empiric relative cumulative frequencies and 
theoretic relative cumulative frequencies. If the highest deviation between the empiric and theoretic relative 
cumulative frequency (max d) is lower than critical value of the KS-test (max d < KS-test), it is concluded 
that the empiric distribution does not deviate statistically significant from normal distribution with a 
particular error (Dizdar, 2006; Pauše, 1993). In the presented research the critical value of the KS-test is a 
possibility of an error on the level 0,05. Critical that is table values of the KS-test were taken from Dizdar 
(2006). 
 
Results 

Parameters of descriptive statistics and the results of the Kolmogorov-Smirnov test of normal data 
distribution for the VMI test variables are shown in table 2. 
 

Table 2. Parameters of descriptive statistics and the Kolmogorov-Smirnov test of normal data 
distribution for the VMI test results. 

 

 gender mean min max SD α3 α4 max d 

VMItime 

male 25,33 12,93 63,71 8,67 1,81 4,62 0,178 

female 22,68 14,48 52,98 6,82 1,70 4,65 0,132 

VMIerrors 

male 3,65 0,00 11,00 2,73 0,90 0,27 0,181 

female 3,70 0,00 14,00 2,91 1,41 2,08 0,187 

VMI 
male 32,64 16,65 73,71 9,82 1,61 4,56 0,107 

female 30,09 16,73 58,98 7,72 0,86 1,50 0,113 

Critical value max d (p<0,05): male = 0,205; female = 0,232 

 
By comparing of the means (mean) and the related standard deviations (SD) for variable VMItime it is 

possible to notice that the average deviations are approximately 1/3 of the value mean in both subsamples, 
while in boys was registered slightly higher value of the average result deviation. The skewness value (α3 
= 1,81; α3 = 1,70) implies the appearance of a slight positive skewness with result deviation in the zone of 
lower values in both boys and girls. By analysing the kurtosis (α4 = 4,62; α4 = 4,65) it is possible to notice 
significant leptocurticity which indicates grouping of the data in the zone of middle values in both 
subsamples of subjects. 

Average number of errors in the analysed test is VMIerrors = 3,65 for boys and VMIerrors = 3,70 for girls 
with average deviation of SD = 2,73 that is SD = 2,91. The skewness and kurtosis values in subsample of 
boys (α3 = 0,90; α4 = 0,27) indicates normal data distribution without significant deviations from the 
reference values. In subsample of girls the skewness (α3 = 1,41) indicates appearance of a slight positive 
asymmetry that is movement in result to the zone of lower values. Also, in subsample of girls there was a 
higher kurtosis (α4 = 2,08) which indicates leptocurticity of the data distribution. 

In subsample of boys total average VMI test results are VMI = 32,64 with average deviation SD = 9,82 
and in girls that value is VMI = 30,09 with average deviation SD = 7,72. Registered standard deviations do 
not exceed 1/3 of the value of the related mean, which indicates homogeneity of achieved results in relation 
to the average value. Analysis of the skewness in subsample of boys (α3 = 1,61) indicates a slight positive 
distribution asymmetry, while the high kurtosis (α4 = 4,56) indicates an expressed leptocurticity of the 
distribution curve that is an expressed data grouping around the average value. In subsample of girls the 
skewness (α3 = 0,86) confirms symmetry of distribution, and a slightly higher kurtosis (α4 = 1,50) indicates 
a very mild leptocurticity of the distribution curve. 

Results of the Kolmogorov-Smirnov test show in all three variables that maximum deviations between 
empiric and theoretic relative cumulative frequencies (max d) do not cross critical value of the KS-test 
neither in boys or girls. According to the mentioned, it can be concluded that values of the variables VMItime, 
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VMIerrors and VMI have normal distribution. Results of normal testing are also graphically shown on 
histograms 1 and 2. 

 
Histogram 1 

Graphic demonstration of data distribution for 
subsample of boys. 
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Histogram 2 
Graphic demonstration of data distribution for 

subsample of girls. 
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Matrix of correlations between the VMI test parameters are shown in table 3. Analysis of the results of 
correlation analysis in subsample of boys indicates a strong positive correlative relation between variables 
VMI and VMItime (r = 0,83) as well as weak positive, but significant relation between variables VMI i 
VMIerrors (0,48). Similar results were obtained from subsample of girls in which statistically significant 
middle strong correlation was registered also between variables VMI and VMItime (r = 0,69) and variables 
VMI and VMIerrors (r = 0,52). Obtained results were expected since the final result of the VMI test was 
obtained by summing values of variable VMItime and variable VMIerrors multiplied by two. In girls, along 
with the mentioned results, was also registered a statistically significant weak negative correlation between 
variables VMItime and VMIerrors (r = -0,26), which implies a conclusion that girls who did the test faster also 
made more errors. 
 

Table 3. Matrix of correlations of the VMI test parameters. 
 

 male female 

 VMItime VMIerrors VMI VMItime VMIerrors VMI 

VMItime 1,00   1,00   

VMIerrors -0,09 1,00  -0,26* 1,00  

VMI 0,83* 0,48* 1,00 0,69* 0,52* 1,00 
*statistically significant correlations 

 
Discussion and conclusion 

Based on the obtained results it can be concluded that analysed metric characteristics of the newly 
constructed test for evaluation of visual-motor integration satisfy methodological demands of sensitivity 
and reliability. Measuring instrument distinguishes well subjects of both genders, with clearly defined 
normal data distribution. Method of calculating the final VMI test result by adding time necessary for 
solving the test and number of errors multiplied by two appeared reliable, since it results in additional 
normalising of data distribution. 

It is particularly possible to emphasise the simplicity of protocol while applying the VMI test which 
enables fast, simple and effective testing of a great number of subjects. Conducted analysis confirms that 
the test is appropriate for students of younger school age, that is to children aged 7 to 10, but it can also be 
applied in children of preschool age. 

Considering the importance of visual-motor integration in ontogenetic development of a child and the 
need for following it, it can be concluded that the newly constructed VMI test represents a valuable 
measuring instrument which can be well used in research as well as in education. 
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