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Introduction 
According to the Kwa-Zulu Natal Department of Education1 chil-
dren need to have adequate writing skills to be able to “express 
their thoughts, feelings and ideas for both themselves and the 
intended audience”1. In Grade 0, which is normally the pre-entry 
into formal schooling, children begin to develop an awareness 
that writing carries meaning. However, learning to write is much 
more than learning handwriting itself. Handwriting, as described by 
Goyen & Duff2, is considered a complex skill involving an intricate 
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Introduction: Occupational therapists (OTs) are often faced with the late referral of children with handwriting difficulties when 
intervention is less effective. It is thus essential for the OT and the teacher to be able to identify these children early for maximum 
therapeutic intervention. The researchers therefore attempted to investigate whether visual motor integration (VMI) can be a predictor 
of handwriting skills in Grade 0 children.   
Methodology: A standardised visual perceptual test (the Test of Visual Motor Integration) 9 and handwriting assessments were conducted 
with 53 Grade 0 children in mainstream schools around Durban in an attempt to establish a link. Handwriting was analysed using adapted 
criteria from the Writing Rate Information Test (WRIT), which was developed by Steinhardt et al10 in Kwa-Zulu Natal, South Africa. 
Results: A significant correlation between the formation of letters e, f, and k and visual motor integration (VMI) was noted in the 
sample, whilst no significant link was found between legibility of handwriting and VMI. A relationship was found between writing the 
name from memory and VMI and a significant correlation was found when comparing reversals in a child’s attempt at writing their 
name from memory and his / her VMI score.

It was concluded that visual-motor integration as determined by the Test of Visual Motor Integration can be a significant predictor 
of a child’s ability to form letters, write his name from memory and of the presence of letter reversals in writing in the Grade 0 child.

interchange of not only visual and motor abilities, but also cogni-
tive and perceptual processes, psychosocial, biomechanical, and 
environmental factors. According to McHale & Cermak3 approxi-
mately 30% to 60% of a child’s school day is spent on fine motor 
tasks, where 85% of these fine motor activities focus on writing 
skills. Children are often judged according to their neatness in 
handwriting and constantly compare their performance with the 
performance of their peers. Handwriting difficulties however often 
appear to persist until children are well into formal education. For 
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this reason, early success in handwriting is required to positively 
mould a child’s academic experience. 

The author of the Developmental Test of Visual-Motor Integra-
tion4 (the VMI) determined that there was a significant correla-
tion between academic achievement and a child’s ability to copy 
geometric forms. The VMI was designed to measure visual-motor 
integration, the coordination of visual and motor functioning, and 
to reflect developmental age differences in that arena. Desai and 
Rege5 found a significant correlation between the VMI and the 
Modified SCRIPT scores while researching the efficacy of remedial 
occupational therapy with children with cerebral palsy. The results 
indicated an increase in VMI Scores and in Modified SCRIPT5 scores. 

This study was therefore conducted to ascertain the link be-
tween handwriting skills and visual motor integration in Grade 0 
children.

Literature Review 
According to Cornhill and Case-Smith6, international studies have 
established strong and significant correlations between VMI as-
sessment scores and handwriting. In a study done by Weil and 
Amundson7, a significant correlation between VMI scores and the 
child’s ability to legibly copy letters was found. In a replication of 
this study done by Daly, Kelley and Krauss8, these findings were 
further reinforced, as strong correlations were found between 
VMI assessment scores and children’s ability to legibly copy letter 
forms9. These studies along with those done by Beery4 show that 
the Developmental Test of Visual Motor Integration has been use-
ful in assessing children’s readiness for writing. This reinforces the 
researchers’ decision to utilise the Developmental Test of Visual 
Motor Integration9 as a means of assessment.

In studies conducted in 1998 and 2006, Graham et al10, 11 found 
that competence in handwriting was usually described in terms of 
legibility and that features of poor handwriting legibility included 
added strokes, producing smaller letters, and exhibiting more vari-
ability in spacing and alignment.

Children with handwriting difficulties are often referred to 
occupational therapists. A study conducted by Case-Smith12 to 
determine the efficacy of occupational therapy interventions, 
established that children who received occupational therapy dem-
onstrated improved letter legibility.  Another study by Dankert 
et al13 found improved visual-motor skills following occupational 
therapy intervention.  

At a short-term Remedial School in Durban, South Africa, 
the occupational therapists, Steinhardt et al14, developers of the 
Writing Rate Information Test (WRIT) found that many children 
with learning disabilities are referred for an occupational therapy 
assessment, as they are slow or do not complete tasks. Writing 
involves many aspects of function, including sensori-motor (muscle 
tone, endurance, motor planning and vision), cognition, perception 
(both auditory and visual), language, memory and concentration. 
In children who have learning disabilities all these components of 
function need to interact to enable them to be successful at forming 
letters at a normal speed. Copying a passage can give an indication 
of the speed with which a child can perform the physical aspects 
of writing14. 

Given the above information, Steinhardt et al14 felt it was 
necessary to devise a writing speed test for South African children 
(the WRIT) as they are expected to write only their names from 
memory, and to copy lower case letters at 5 years of age15. This 
is in contrast to America where children are taught literacy skills 
much earlier. In many other countries, children are also expected 
to do more at an earlier age with respect to writing. The WRIT is 
a useful tool by which to assess writing speed as well as observing 
the child’s behaviour, pencil grip, and writing skills. Writing skills 
observed within the WRIT include general appearance, accuracy, 
size, spacing, slant, rhythm, letter formation, reversals and perse-
veration 14. The norms for the WRIT were obtained from testing 
South African School going children.

Since young children need to also develop the skills of physically 
forming letters in a decipherable way, this study was conducted 
in an effort to understand how factors such as letter formation, 

legibility, and slant contributed to the overall quality of handwrit-
ing and to assist occupational therapists, parents and teachers 
to identify potential problems in handwriting in the preparatory 
phase of school. The research question is therefore: Does visual 
motor integration affect handwriting, more specifically, legibility 
and letter formation? 

Methodology
A quantitative methodological approach was utilised and a pilot 
study conducted prior to the actual study identified possible dif-
ficulties that could have arisen in the data gathering process.

Assessments
The assessments were as follows:

➢➢ Biographical data were obtained from the child’s parents via a 
short questionnaire. 

➢➢ The Developmental Test of Visual-Motor Integration9.
➢➢ The WRIT14 in which a writing sample was obtained.

The children’s handwriting legibility was examined from writing 
their names from memory, and their ability to copy letters “a” to “l” 
of the alphabet, as this is what they had covered in the curriculum 
at the time of testing. Handwriting legibility was scored according 
to general appearance, accuracy, size, slant, rhythm, reversals and 
perseveration. Legibility was scored using a 3-6 point Likert Scale 
as indicated by Steinhardt et al14. Samples were also marked in 
terms of letter formation, where a specific set of marking criteria 
were used to analyse how the child physically formed the letters. 
The score was either correct or incorrect. (Refer to Figure 1 for 
an example). Each child received a page with a space for them to 
write their name, as well as a section for them to copy lower case 
letters of the alphabet.

Study population
The study population comprised children from culturally diverse 
pre-primary schools in Kwa-Zulu Natal, South Africa. The research-
ers selected eight schools in the greater Durban area that were 
logistically accessible. The inclusion criteria stipulated that the 
children had to be in Grade 0 and had to be between the ages of 
4 ½ and 5 ½ years on the day of testing. (In the final study there 
were no children younger than 5 years of age due to the time of 
year). Moreover children should have attended pre-school for at 
least one year prior to Grade 0. 

All children that met the inclusion criteria were invited to be 
part of the study. This ensured that there was no sampling bias. 98 
children were eligible for the study in terms of age, however due 
to absenteeism and not being able to attain consent timeously, only 
70 children were included. From this, a further 17 were excluded 
as a result of their having either received occupational therapy; 
repeated the year; not attended preschool previously or undergone 
VMI testing within the preceding 6 months. These children were 
excluded to prevent possible skewing of the results. Thus a sample 
of 53 children participated in the study.

Methods
Testing was done at each participating school within a two day 
period, with a maximum of 7 children per researcher per testing 
session. Group testing was suitable as “the VMI norms have been 
found to be appropriate for both group and individual administra-
tions”9. Extraneous variables were eliminated through maintaining 
similar environmental conditions, using the same equipment, and 
giving standardised instructions. The researchers aimed at prevent-
ing bias from the tests by prescribing the order of the tests to avoid 
the possibility of the first test influencing the second. Therefore half 
of the children were given the VMI first and then the handwriting 
test, and vice versa for the other half of the study population.

Scores obtained from the VMI test were analysed using the 
standardised form of scoring9. 

The scoring criteria for marking the letters were adapted from 
the WRIT by the researchers. This was achieved by using the rel-
evant sections of the test, and scoring them correct or incorrect 
according to the letter formation (refer to Figure 1 for an example).
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Table 1: Demographics

	Chronological Age Ranges	 %	 Race Distribution	 %

	 5.0 years – 5.1 years	 19%	 African	 41%

	 5.2 years – 5.3 years	 30%	 Coloured	 6%

	 5.4 years – 5.5 years	 34%	 Indian	 34%

	 5.6 years 	 17%	 White	 19%

Figure 1: E.g. of marking criteria for letter ‘a’

Figure 2: Letter Formation of “a” to “l”

Figure 3: Letter Formation Compared to VMI Scores (Using Mean Values)

The child’s name was marked using similar criteria, as incorrect 
or correct, and a note of the presence of reversals was made. The 
Statistical Analysis System (SAS)16 software package was utilised 
to analyse the data. This program allows for conversion of data to 
easily understandable tables and graphs. Analysis was done to de-
termine the correlation between the subjects’ VMI score and their 
handwriting skills. When one compares two variables, the degree of 
correlation is shown in a number.  P=0.05 is a significant statistical 
marker, and therefore if the number is below this then it is said to be 
significant, i.e. there is a good correlation between these variables.

Parents were advised that the study would not replace a com-
prehensive assessment of their child should this become necessary. 
Ethical clearance was obtained from the relevant structures within 
the University of Kwa-Zulu Natal and written consent was obtained 
from the parents of the children. A brief summary of the overall 
findings was provided in writing to the principal of each school at 
the end of the study. These overall results were then disseminated 
to the parents from the schools themselves.

Findings and Interpretation
The sample consisted of 26 boys and 27 girls who participated 
in the study. Refer to Table I for age ranges and race distribution. 

Letter Formation of “a” to “l”

Figure 2, shows that children performed better in the letters “c”, “f”, 
“i” and “l” than the other letters in the research sample. According 
to Brindise17 letters formed through simple downward strokes are 
easier to form than letters involving curves. Letters such as “h”, “b” 
“k” contain more curves and pencil marks and are therefore more 
complex.  Although the letter “c” is a curve, this is a simple curve 
and therefore was easier to form than others within the a-l sequence. 

The Relationship of VMI to Letter Formation
On initial analysis, there appeared to be a correlation between the 
letter formation of only the letters “e”, “f” and “k” and the VMI 
(statistical values below a 0.05 significance level). 

A further analysis using the t-test was done, where letter 
formation scores were compared to the mean score of the VMI 
(Figure 3). In this analysis, as depicted in the graph, the statistically 
significant values are shown below the p=0.05 significance line 
using the t test. A significant correlation with the VMI was found 
in 83.3% of the letters (10 out of 12). No correlation was found 
between handwriting legibility and the VMI scores. 

The Relationship between the VMI and Name 
Writing
A correlation was found between the writing of the name from 
memory and VMI, at a 5% significance level. The interpretation of 
this level of significance is that a child is who is able to write his name 
from memory is more likely to have a high VMI score compared 
to a child who is unable to do this. When analysing the correlation 
between reversals and the VMI, it was found that children who do 
not reverse letters in writing their names are more likely to have 
a high VMI score compared to children that do have reversals of 
letters in their name.

Conclusion
This study was aimed at establishing whether a correlation exists 
between Visual Motor Integration and Handwriting Skills, specifically 
letter formation and handwriting legibility, in pre-school children 
aged between 4½ - 5½ years. In summary, general appearance, 
accuracy, size, slant, rhythm, reversals and perseveration indicated 
the quality of handwriting legibility. The way the children physically 
formed the letters was considered letter formation.

The results of this study indicated a significant correlation 
between VMI and letter formation, but no significance was 
found between VMI and handwriting legibility in contrast to 
Daly et al8 and Weil & Amundson7 who found a significant cor-
relation between VMI assessment scores and a child’s ability to 
copy letters legibly.

More robust statistical information could be obtained from using 
a larger and more varied sample population as more extensive data 
analysis can be done. In addition, investigating children from more 
than one age group may lend itself to more extensive data analysis 
and enhance the degree of significance. 

The significant correlation yielded in this study can serve to 
identify visual motor and handwriting problems within the grade 0 
age group. This would allow for early writing programmes to be 
implemented by not only occupational therapists but also teachers. 
This study adds to the international research that already confirms 
the link between handwriting and VMI. 2,4,5,6,8,9
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Interested in group dynamics but require a refresher course? Are 
you a student struggling to come to grips with the functional im-
plications of group dynamics and the Occupational Therapist's role 
therein? Then this is a must read. Marilyn Cole, an Associate Profes-
sor of Occupational Therapy at Quinnipiac University with 21 years 
of teaching, explores the elements of group dynamics so efficiently 
that it will convince the reader that they too could be really effective 
group leaders. Her practical style of presenting information and the 
methodical way she goes about facilitating transfer of information 
and internalisation of notoriously hard to understand concepts 
makes this book stand out from its predecessors on the topic.

This is a text book which is recommended as a prescribed read 
for all final year and newly qualified Occupational Therapists. Cole de-
scribes 7 steps in group leadership viz. Introduction, Activity, Sharing, 
Processing, Generalizing, Application and Summary and then applies 
it to 6 frames of reference. (Main chapters in her book.) These are:
1.	 The Psychodynamic Approach
2.	 The Behavioural Cognitive continuum
3.	 Allen’s Cognitive Disabilities Group
4.	 Developmental Approaches

5.	 Sensorimotor Approaches
6.	 A Model of Human Occupation Approach

What makes this book unique is the way Cole walks the reader 
through group dynamics, from discussing the different models, 
(from Yalom to Gersick) to facilitating experiential learning of the 
steps through the application of provided worksheets. The diligent 
reader will find that the worksheets, though simple to apply in for-
mat, teach one essentials from analysing group behaviour and intro-
ducing the empty chair to insights into one’s own leadership style.

Chapter 13 is worth a special mention as it deals with devel-
oping cultural competence through group experience. This being 
a new “buzz” concept here in South Africa with our diverse and 
multilingual cultural groups, all group therapists should read this 
chapter as it approaches this topic in novel ways. She bases this 
work around Wells and Black’s Cultural Competency Model and 
facilitates exploration of this through group intervention plans, as 
well as pre and post test questionnaires. She also looks at cultural 
heritage and gender roles through group work facilitation.

Marilyn Cole’s book which is now in its 3rd edition and used 
widely in the USA should be a welcome addition to all group thera-
pists shelves whether a seasoned practitioner or a budding group 
therapist. This book serves to remind Occupational Therapists that 
group therapy has myriad applications from group therapy with 
persons with physical disabilities to promotive wellness groups, 
and group therapy with individuals with mental health problems.
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