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I. Abstract 

Visual motor integration is conceptualized as the ability to integrate the visual image of letters or shapes 

with the appropriate motor response. Visual motor integration is often defined operationally as the ability 

to copy geometric shapes. The visual motor integration test is consisting of a series of shapes which progress 

from simple figures to more complex ones. The objectives of this study are to develop normative data for 

Indian population, to assess visual motor integration skills in school going children, to know the relationship 

between visual motor integration & handwriting skills. The methodology for the study is simple regression 

model and descriptive statistics has been used for finding the best results. this study may help school going 

children to improve their visual ability and handwriting skills. The results are: if visual-motor skills are a 

product of the interaction of multiple factors, then it would be reasonable to assume that only multifaceted 

intervention would produce results with positive outcomes in visual-motor skills, the importance of visual 

perception and visual-motor coordination in hand as a foundation of development of academic skills, etc. 

VMI, VMI and handwriting skills are not interrelated. Their contribution towards academic performance 

over the three years was found to be divergent in nature. 

 

Key words: Handwriting skills, Motor coordination, Normative data, Visual perception, Visual-motor 

integration, VMI, Comparative. 

 

 

II. Introduction 

 
Good academic performance is a key indicator to monitor children`s education (Karande & Kulkarni, 2005). 

A child is expected to have quality performance in academics as it is mandatory to be competent in this 

competitive world (Rathore & Sangwan, 2014). If a child`s performance in school is found to be below par, 

he/she is considered to be poor in academic performance. Poor performance at an elementary school level 

may lead to consequences such as repetition in grades, poor self-esteem, and impaired relationships with 

peers, parents and teachers. In later life, these consequences may lead to juvenile delinquency and behavioral 

problems resulting in dropouts (Huffman, Mehlinger, & Kerivan, 2000; Karande & Kulkarni, 2005). The 

various factors influencing academic performance have been appraised in earlier studies. A positive 

relationship between environmental factors such as clean air, good light, less classroom noise, comfortable 

school environment and academic achievements is well supported by many studies (Habibullah & Ashraf, 

2013; Mathee, Rollin, Levin, & Naik, 2007; Karande & Kulkarni, 2005; Kawada, 2004). Family factors 

such as parental education, parental occupations, economic status, ethnicity, and frequent migration were 

found to be contributing to academic performance (Parcel, Dufur, & Cornell Zito, 2010; Tyler et al., 2008; 
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Lopez, Gallimore, Garnier, & Reese, 2007; Engec, 2006). Various child related factors such as general 

medical aspects, psychological aspects, cognitive aspects, visual perception (VMI), visual motor integration 

(VMI) and handwriting were also found to be contributing to a child`s academic performance (Afzal & 

Gortmaker, 2015; Titz & Karbach, 2014; Habibullah & Ashraf, 2013; Halfon, Larson, & Slusser, 2013; Li 

et al., 2013; Espelage, Hong, Rao, & Low, 2013; Grills-Taquechel, Fletcher, Vaughn, & Stuebing, 2012; 

Krawczuk-Rybak et al., 2012; Brockmann, Urschitz, Schlaud, & Poets, 2012; Matricciani, Olds, & Petkov, 

2012; Polderman, Boomsma, Bartels, Verhulst, & Huizink, 2010; Siqueira & Gurge-Giannetti, 2011; Ong 

et al., 2010; Karande & Kulkarni, 2005; Carlson, Rowe, & Curby, 2013; Dhingra, Manhas, & Kohli, 2010; 

Pereira, Araujo, & Braccialli, 2011; Son & Meisels, 2006; Oche, 2014; Dinehart & Manfra, 2013). 

Education is an integral part of human life. It is a vital instrumentation for every human being to lead a 

successful life. Education is a lifelong process starting from home to school; and from school to community; 

and from community to nation and from nation to universe.  All children, with or without disability, have a 

right to education (Mol & Jose, 2016). Universal and compulsory education for all children in the age group 

of 6-14 is a cherished dream of the new government of the Republic of India. This is a directive policy as 

stated in article 45 of the constitution. The government appears to have taken a serious note and has made 

primary education a Fundamental Right of every citizen of India. 

 

III. Methodology 

 
Academic Performance: the average scores obtained in mid-year and end of the academic year exams in 

English, Mathematics, Social sciences, Environmental Studies, Kannada/Hindi and scores obtained in 

teacher rating scale. 

Visual Perception: ability of a child to perceive different forms from simple to complex and interpret them. 

Visual Motor Integration: Ability of a child to copy various geometric forms from simple to complex with 

paper and pencil. 

Handwriting: Ability of a child to write letters, words, and numerals legibly. 

 

Study design: Single group co-relational design 

 

Study participants: The study participants were children aged (5-7) years studying in selected schools. 

 

Sampling method: Convenience sampling method was used in the study to select schools. Information      

about the schools such as, the type of school, the medium of teaching, number of students. 

 

Hypothesis: 

 

Experimental Hypothesis: There is a positive relationship between visual motor integration & handwriting 

skills.  

 

Null Hypothesis: There is no relationship between visual motor integration & handwriting skills. 

 

IV. Objectives 

 
1. To develop normative data for Indian population 

2. To assess visual motor integration skills in school going children 

3. To know the relationship between visual motor integration & handwriting skills. 
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V. Analysis 

 

The primary objective of the study was to develop normative data for Indian Population. The secondary 

objective of the study was to assess the relationship of VMI and handwriting in school children. The 

results are explained under the following sections: 

Descriptive statistics of demographic variables of study participants. Descriptive statistics of primary 

measures. Comparison of mean academic performances based on school marks record of children in 

their UKG,1st and 2nd standard students among demographic variables. 

Relationship of VMI and handwriting with academic performances based on school marks record in UKG, 

1st and 2nd standard students. 

Developmental trend of mean VMI and handwriting scores among UKG, 1st and 2nd standard students. 

 

Descriptive statistics of demographic variables of study participants 

 

A total of 100 students were recruited for the study. Half of the students (50.5%) were females. The mean 

age (in months) of the study participants was 91 months with a SD of ±2.9 months (minimum: 85 months 

and maximum: 95 months). 

 

Table 4.1 shows that almost three-fourth (76%) of students belonged to nuclear families. One-fourth (26%) 

of them were from government aided schools, 71.6 % of students had attended preschool and a majority 

(74%) were studying in English medium. It was reported that 81.7% of children participated in 

extracurricular activities, only 1% were irregular in attending class and almost two-third of the children 

were good with regards to interaction with peers. Based on their parents` education, occupation and earnings 

per month, the Kuppuswamy`s socioeconomic status scale was used to determine their socioeconomic 

status. It has five categories such as upper, upper middle, lower middle, upper lower and lower. As seen in 

Table 4.1, the maximum percentage of children (32.7%) belonged to lower middle class, while the least 

number of children (3.4%) belonged to lower class families. The categories were clubbed and converted 

into three groups as upper (upper and upper-middle), middle (lower-middle) and lower (upper-lower and 

lower) classes for further analysis. This was done as the number of children were comparatively lesser in 

few of the categories. 

 

Table 3 

 

Descriptive Statistics of Demographic Profile of Study Participants 

 

Demographics of Participants N= 100 N (%) 

Gender 

Male 

Female 

 

103 (49.5) 

105 (50.5) 

Type of Family 

Nuclear Family 

Joint Family 

 

158 (76) 

50 (24) 

Type of School 

Government Aided 

Private 

 

54 (26) 

154 (74) 

Peer Interaction 

Poor 

Below Average 

Average 

Above Average 

Good 

 

2 (1) 

6 (2.9) 

39 (18.8) 

27 (13) 

134 (64.4) 
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Extracurricular Activities Participation 

Yes 

No 

 

170 (81.7) 

38 (18.3) 

Preschool 

Attended 

Not Attended 

 

149 (71.6) 

59 (28.4) 

Medium of Teaching 

English 

Hindi 

 

154 (74) 

54 (26) 

Attendance 

Regular 

Irregular 

 

206 (99) 

2 (1) 

Socioeconomic Status 

Upper 

Upper Middle 

Lower Middle 

Upper Lower 

Lower 

 

18 (8.7) 

63 (30.3) 

68 (32.7) 

52 (25) 

7 (3.4) 

 

Descriptive statistics of primary measures 

 

Descriptive statistics of primary outcome measures such as VMI, handwriting and academic performance 

are mentioned in this section. Table 4.2 gives the  mean and SD along with the minimum and maximum 

scores for each independent variables (VMI and handwriting) and dependent variable (academic 

performance) in the UKG, 1st and 2nd standard students. 

Table 4 

Mean and SD`s of VMI, VMI, Handwriting and Academic Performances in the UKG, 1st and 2nd standard 

students. 

 

Variables Standard N Mean (SD) Minimum Maximum 

 UKG Standard 100 55.84 (21.70) 11 106 

 2nd  Standard 191 69.56 (22.83) 10 119 

 UKG Standard 100 110.53 (19.57) 56 147 

VMI Standard 

Score 

1st Standard 198 112.22 (12.89) 73 135 

 2nd  Standard 191 110.22 (10.59) 75 129 

 UKG Standard 100 91.63 (10.37) 44 100 

Handwriting Total 

Legibility Scores 

1st Standard 198 96.32 (4.83) 66 100 

 2nd  Standard 191 97.42 (4.85) 73 100 

Academic 

Performance Based 

on School Marks 

Record 

UKG Standard 100 80.59 (15.58) 32 100 
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Comparison of Mean Academic Performances of Children in the UKG, 1st  and 2 nd Standard among 

Categories of VMI Total Scaled Score: 

Primary Measures N  M (SD) Minimum Maximum F (df) p 

VMI Total 

Scaled Score 

in UKG 

Standard 

Low 63  74.06 (18.48) 32.11 99.33   

Average 74  83.86 (12.49) 49 100 6.760 

(2,128.81) 

0.002 

High 71  82.99 (14.04) 35 99   

VMI Total 

Scaled Score 

in 1st  tt Standard 

Low 65  76.78 (18.88) 36 99   

Average 65  76.96 (13.80) 29 99 0.195 

(2,124.17) 

0.823 

High 68  78.12 (11.43) 40 99   

VMI Total 

Scaled Score 

in 2nd  

Standard 

Low 62  77.85 (17.46) 35 99   

Average 63  79.76 (14.24) 39 98 1.258 

(2,188) 

0.287 

High 66  82.29 (15.80) 25 99   
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Comparison of Mean Academic Performances of Children in their Second, Third and Fourth Standard 

among Categories of VMI Standard Score 

Primary Measures N Mean (SD) Minimum Maximum F(df) p 

VMI Standard 

Score in UKG 

Standard 

Low 64 75.64 (18.18) 32.11 99.33   

Average 73 81.05 (14.10) 37 98.70 5.240 

(2,131.42) 

0.006 

High 71 84.59 (13.30) 40.33 100   

VMI Standard 

Score in 1ST 

Standard 

Low 64 75.61 (15.43) 36 98   

Average 62 73.34 (16.56) 29 96 6.879 

(2,121.20) 

0.001 

High 72 82.21 (11.40) 53 99   

VMI Standard 

Score In 2nd  

Standard 

Low 53 76.96 (16.64) 25 99   

Average 70 79.11 (16.50) 35 98 2.605 

(2,188) 

0.077 

High 68 83.32 (14.22) 41 99   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Graph 2: Comparison of Mean Academic Performances of Children in their Ukg,1st  standard and 2nd   

Standard among Categories of VMI 
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Graph 3 

Pairwise Comparison of Mean Academic Performances of Children in their UKG,1st and 2nd Standard 

among Categories of VMI Standard Score 

Primary Measures Mean Difference (95% 

CI) 

p Power of the 

Test* 

 Low - Average -5.41 (-12.08, 1.25) 0.135 0.543 

VMI Standard Score in 

UKG 

 

Average - High 

 

-3.53 (-8.94, 1.88) 

 

0.272 

 

0.285 

 High – Low 8.95 (2.38, 15.52) 0.005 0.925 

 Low - Average 2.27 (-3.83, 8.36) 0.655 0.142 

VMI Standard Score in 

1st Standard 

 

Average - High 

 

-8.87 (-14.80, -2.94) 

 

0.001 

 

0.941 

 High – Low 6.60 (.72, 12.48) 0.024 0.753 

 Low - Average -2.15 (-8.93, 4.63) 0.734 0.115 

VMI Standard Score in 

2nd Standard 

 

Average - High 

 

-4.21 (-10.55, 2.13) 

 

0.262 

 

0.344 

 High – Low 6.36 (-0.46, 13.19) 0.073 0.590 

*Power calculated using SAS 9.4 package 

Developmental trend of VMI and handwriting scores among UKG,1st and 2nd standard. 

The developmental trend of primary measures such as VMI and handwriting over a period of three years 

were analyzed using repeated measures of ANOVA. The comparison of mean VMI, mean VMI and mean 

handwriting total legibility scores among second, third and fourth standard using repeated measures 

ANOVA is explained below. 

 

Comparison of mean VMI scores among UKG,1st and2nd standard 

 

Mauchly`s test indicated that the assumption of sphericity was significant (p<0.001). Using Greenhouse-

Geisser estimates of sphericity, it was found that there was a significant difference in VMI between second, 

third and fourth standard children with p<0.001 as per Table 4.20 and Figure 4.7. Results of post hoc test 

using the Bonferroni correction has been shown in Table 4.21. There was an increase in VMI total scaled 

score from the second standard to the third standard which was statistically significant (p<0.001). However, 

total scaled score did not statistically differ from third to fourth standard with p=0.063. 

 

Comparison of Mean VMI Standard Scores among UKG,1st and 2nd and 3rd Standard 

 

VMI Standard Score N Mean (SD) Minimum Maximum F (df) p 

UKG Standard 191 110.53 (19.57) 56 147   

 

1st Standard 

 

191 

 

112.22 (12.89) 

 

73 

 

135 

1.538 

(1.578) 

0.219 

2nd  Standard 191 110.22 (10.59) 75 129   
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Results 

 

A three-year longitudinal study was carried out to explore the relationship of VMI and handwriting with 

academic performance in elementary school children. The study sample was selected using convenience 

sampling from Private school. A total of 100 students from 12 schools were recruited for the study and the 

dropout rate was observed to be 8.2%. 

Screening was done to rule out MR, LD, visual defects, auditory defects, clinical syndromes such as 

Anxious/Depressed, Withdrawn/Depressed, Somatic Complaints, Social problems, Thought problems, 

Attention Deficit/Hyperactivity problems, Rule-Breaking Behavior, and Aggressive Behavior. Other 

variables such as gender, type of family, type of school, peer interaction, status of preschool and 

participation in extracurricular activities that affect children`s academic performance were adjusted during 

analysis using multiple linear regression. 

 

TVMIS-R, Beery VMI and ETCH-M were used to measure VMI and handwriting legibility skills 

respectively. Academic performance based on school marks record was chosen for further analysis. This 

was considered more reliable and quantifiable. The analysis of the study revealed that the children who 

scored lower in VMI and handwriting legibility were performing significantly lower Various demographic 

variables that were considered for the analysis were gender, type of family, peer interaction, type of school, 

participation in extracurricular activities, and exposure to preschool and socioeconomic status. 

 

The results revealed that academic performance of girls was consistently higher inUKG,1st standard and 2nd 

standard than that of boys. A difference of five to eight marks was found, which was both statistically and 

clinically significant. Similar results were reported in other studies done in India, according to which girls 

scored better marks in academics than boys in primary school (Reddy & Reddy, 2016; Srinivas & 

Venkatkrishnan, 2016). This could be because of better behavior regulation in girls than boys which is 

similar to the results of the study conducted by Kuhl and Hannover (2012). According to this study, behavior 

regulation has a positive influence on achievements in German and mathematics. However, there was no 

significant gender difference in mathematical achievement when self-regulation variables (behavior 

regulation, problem oriented strategies and emotion oriented strategies) were entered into a model as 

mediator variables. In the current study, self-regulation strategies were not controlled and hence, analysis by 

controlling the self-regulation would have yielded reliable results. 

 

Research has shown that having friends or being liked by classmates has positive effect on academic 

performance (Fantuzzo, Sekino & Cohen, 2004) whereas peer rejection led to academic difficulties 

(Wentzel & Caldwell, 1997). In the present study, positive peer relations were considered as good and peer 
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rejection was considered as poor „peer interaction‟. Academic performance was compared between the 

children with good and poor peer interaction. The results showed that children with good peer interaction 

scored 9 to 14 marks higher than their counterparts which was statistically significant. 

 

Children who participated in extracurricular activities had higher mean academic performance score than 

their counterparts who did not. Statistically and clinically significant difference was found in the academic 

performance between children who did and who did not participate in extracurricular activities. This could 

perhaps be due to extracurricular activities strengthening the skills required for academics such as 

enhancing psychological skills, cognitive skills, social networks, and peer cultures (Dumas, 2006). 

However, the exact relationship between higher extracurricular participation and higher academic 

achievement needs further study.  

 

 

VI. Conclusion 
 
The purpose of the study was to assess the relationship of VMI, VMI and handwriting with academic performance 
in children from UKG through 2nd standard. Tests to measure these skills were administered once in a year for three 
years among a cohort of 100 children who were studying in second standard. The academic performance of the 
children under study was obtained from school marks record. The children with physical defects, sensory defects, 
MR, LD and other clinical syndromes were excluded from the study to determine the sole contribution of the three 
factors to academic performance. The summary of the current study findings are as follows: 
VMI, VMI and handwriting skills are not interrelated. Their contribution towards academic performance over the 
three years was found to be divergent in nature. 
VMI was found to have significant influence on Handwriting skills and academic performance of children. 
VMI was found to have significant influence Handwriting skills and academic performance in school children. 
Handwriting was found to have significant influence on academic performance in all the children. 
Predictability of variance in academic performance using VMI, VMI and handwriting was found to reduce gradually 
in all age groups. 
 changes happened in VMI in school kids and handwriting legibility increased over the period of years. 

 
Therefore, the VMI, VMI and handwriting may be important factors that influence the academic performance in 
early elementary school children. Including these factors in occupational therapy evaluation and intervention when 
children encounter problems in academics may be a useful strategy. 
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