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Visual-Motor Skills Performance on the Beery-VMI: A Study of Canadian
Kindergarten Children
Abstract
The Beery VMI is one of the standardized assessment tools most widely used by occupational therapists
to assess visual-motor integration. Currently, no specific norms exist for Canadian children. This study
was developed to assess whether kindergarten children in Canada compared similarly to the norms
established in the U.S. sample of the Beery VMI in order to validate its use with Canadian children.
Possible gender differences were also examined. The Beery VMI was administered to 151 kindergarten
children, aged 5 to 6 years, at the end of the school year. The data collection took place in seven schools,
where the participants were individually assessed. T-tests were used to compare the mean standard
scores of the Canadian sample to those provided in the Beery VMI, as well as gender differences. Overall,
the study sample showed a similar score (p = .997) compared to the U.S. norms, as well as a significant
gender difference; girls obtained higher mean scores than boys (p = .003). These findings support the use
of the Beery VMI reference norms to interpret performance results obtained by Canadian kindergarten
children. However, the significant gender difference observed should be addressed in future studies.
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Visual-motor integration has been described

relationship has been found to be more important in

as being multifaceted and influenced by a number

early grades, particularly because young students

of factors: visual receptive functions; visual

tend to rely more on visual feedback and motor

cognitive functions; fine motor ability; and the

information to guide their movements to form and

integration of visual, cognitive, and motor processes

copy letters (Klein, Guiltner, Sollereder, & Cui,

(Dankert, Davies, & Gavin, 2003; Schneck, 2010a).

2011; Overvelde & Hulstijn, 2011).

Some authors consider the terms visual-motor

In addition to influencing handwriting

integration and eye-hand coordination to have the

development, visual-motor problems are likely to

same meaning, i.e., the ability to use vision to

affect academic performance in reading and

perform motor tasks accurately (Schneck, 2010b).

mathematics (Sortor & Kulp, 2003). Improving

This is how Beery and Beery (2004) also define this

visual-motor skills is, therefore, one of the main

component, arguing that “visual-motor integration

objectives of occupational therapists who work with

is the degree to which visual perception and finger-

preschool and early elementary school children

hand movements are well coordinated” (p.12).

(Ratzon, Efraim, & Bart, 2007).

Background
Visual-motor integration is an important

The Beery VMI
To identify visual-perceptual factors that

component in children’s development; it is linked to

limit occupational performance and participation,

many functional skills and the ability to participate

occupational therapists need to assess how visual-

in daily tasks (Marr & Cermak, 2002). For

perceptual difficulties may affect a child’s daily life.

example, visual-motor integration appears to play

To do so, a norm-referenced test is almost always

an important role in the development of handwriting

used, in addition to interviews and clinical

(Volman, van Schendel, & Jongmans, 2006). Feder

observations (Chan & Chow, 2005). Of the norm-

and Majnemer (2007) described handwriting as a

referenced tests available, the Beery VMI (Beery &

“complex perceptual-motor skill encompassing a

Beery, 2004) is one of the standardized assessment

blend of visual-motor coordination abilities, motor

tools most widely used by occupational therapists to

planning, cognitive, and perceptual skills, as well as

assess visual-motor integration, a performance

tactile and kinesthetic sensitivities” (p. 313). An

component (Brown, Rodger, Brown, & Roever,

estimated 10% to 30% of school-aged children

2007; Burtner, McMain, & Crowe, 2002; Feder,

experience handwriting difficulties (Karlsdottir &

Majnemer, & Synnes, 2000). A survey of 272

Stefansson, 2002).

Canadian occupational therapists aimed at profiling

Several researchers have noted that visual-

the pediatric practice in occupational therapy

motor integration is a significant predictor of

showed that the Beery VMI was the most

handwriting performance in young students

commonly used assessment tool cited (Brown et al.,

(Cornhill & Case-Smith, 1996; Dankert et al., 2003;

2007). Despite a lack of Canadian norms, a survey

Feder & Majnemer, 2007). Specifically, this

of 50 Ontario and Quebec pediatric occupational
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therapists revealed that the Beery VMI is the most

the assessment had been standardized, and that

commonly used assessment tool for children with

translation is not sufficient (Cermak et al., 1995;

handwriting and related fine-motor problems (Feder

Josman, Abdallah, & Engel-Yeger, 2006).

et al., 2000). This assessment tool has been

Even though a number of studies have

demonstrated to be particularly useful for the

considered the Beery VMI to be a culture-free

assessment of writing readiness in 5- and 6-year-old

assessment tool (Goyen & Duff, 2005; Overvelde &

children (Marr & Cermak, 2002).

Hulstijn, 2011; Parush et al., 2010; van Hoorn,

Described as a valid measure of visual-

Maathuis, Peters, & Hadders-Algra, 2010), some

motor integration (Goyen & Duff, 2005; Parush,

study results have shown different visual-motor

Lifshitz, Yochman, & Weintraub, 2010), the Beery

skill performance patterns in different cultures,

VMI was designed to assess the extent to which

especially among preschool and early school-age

individuals can integrate their visual and motor

children (Josman et al., 2006; Tekok-Kilic,

abilities (Beery, Buktenica, & Beery, 2010). The

Elmastas-Dikec, & Can, 2010). These findings

Beery VMI has been standardized and normalized

support Roselli and Ardila’s argument against the

six times between 1964 and 2010 with a United

concept of culture-free neuropsychological

States population of more than 12,500 children aged

nonverbal assessments, thus supporting the idea that

2 to 18 years. Stability of outcomes by age group

cultural variables may affect the performance of

across the revisions has been certified and it has

children on tests assessing visual-motor skills

shown good psychometric properties, including a

(Roselli & Ardila, 2003).

test-retest reliability of 0.88 and an interrater

Beery VMI: Gender Differences

reliability of 0.93 (Beery et al., 2010). In terms of

Given that visual-motor integration has been

psychometric properties, van Hartingsveldt, de

found to be one of the most significant predictors of

Groot, Aarts, and Nijhuis-van der Sanden (2011)

handwriting performance (Tseng & Murray, 1994;

found that the Beery VMI—along with the

Weil & Amundson, 1994) and that more boys than

Bruininks-Oseretsky Test of Motor Proficiency, 2nd

girls tend to experience difficulties in handwriting

edition (BOT-2) (Bruininks & Bruininks, 2005)—

(Berninger & Fuller, 1992; Ziviani & Wallen,

stood out among other instruments assessing writing

2006), it seems justified to compare the gender

readiness.

difference on the Beery VMI. Studies that

Beery VMI: Cross-Cultural Aspects

contributed to the development of the Beery VMI

Currently, the Beery VMI scores of

(Beery et al., 2010) showed a difference between

Canadian children are compared to the established

boys and girls that was not significant enough to be

U.S.-based norms. However, several studies have

taken into account (explaining less than 1% of the

indicated that standardized assessment tools may

variance). However, some developmental

not be valid when they are used to assess persons

assessment tools, for instance the BOT-2 (Bruininks

from a cultural group other than the one on which

& Bruininks, 2005), show different reference values

https://scholarworks.wmich.edu/ojot/vol2/iss2/4
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for boys and girls in the field of motor accuracy and

kindergarten year (May and June 2010). Data

visual-motor integration.

collection took place at school, in a room near the

Methods
Purpose of Study
The purpose of this study was to assess

student’s classroom. Three trained research
assistants administered the standardized Beery VMI
administration protocol. To ensure consistent

whether kindergarten children in Canada compared

scoring, all assessments were scored by a research

similarly to the norms established on the Beery

assistant who did not participate in data collection

VMI U.S. sample in order to validate its use with

and who was blind to the study’s objectives. A

Canadian children. More specifically, the

graduate student served as a second rater and scored

objectives of the study were: (a) to compare the

30% of the assessments, selected randomly.

mean Beery VMI scores of a sample of Canadian

Interrater reliability was 0.995.

children to those obtained by the American

Participant Assessments

reference population, and (b) to examine possible

Visual-motor integration for each participant

gender differences in the sample.

was assessed using the Beery VMI, 5th edition

Participants

(Beery & Beery, 2004), the most current edition

Using convenience sampling, 151 Canadian

available at the time of the study. For this study, the

children attending kindergarten within the province

short form was used. Each child’s task was to copy

of Quebec participated in the study. In Quebec,

different geometric shapes that become

children attend one year of kindergarten (from the

progressively more complex and challenging to

ages of 5 to 6 years) before beginning formal

copy. The first three test items, intended for very

education in grade 1. The children in the study

young children, consisted of three types of

came from seven primary schools.

scribbling. The next three tasks required the child

To be included, the children needed to: (a)

to imitate shapes drawn by the evaluator (i.e.,

attend kindergarten; (b) be 5 years of age as of

vertical line, horizontal line, and circle). Then the

September 30, 2009; and (c) speak and understand

child had to copy 15 developmentally sequenced

French. Children who presented a disability

geometric shapes.

indicating a central nervous system dysfunction

The participating children received one point

were excluded. Ethics approval from the Université

for each correctly completed shape. The assessment

de Sherbrooke and parental consent were both

ended after three consecutive errors, based on

obtained.

scoring criteria defined by the authors of the tool.

Data Collection

The administration time was approximately 10

To meet the first objective of the study (i.e.,
comparison of mean scores to the American Beery
VMI reference population), participants were
individually assessed at the end of their
Published by ScholarWorks at WMU, 2014

minutes per child.
Data Analysis
Following the assessment process, the raw
score for each child was converted into a standard
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score according to a scale, based on the child’s age.

shows the number of participants per age group, as

The scale was divided into a series of two-month

determined in the Beery VMI manual.

age intervals; the mean standard score was 100,

Comparison With U. S.-Based Norms

with a standard deviation of 15.

Overall, the study sample showed a similar

Descriptive analyses were then performed to

score (p = .997) to the U.S. norms. The mean

describe the sample. A one sample t-test was used

scores of the different age groups were comparable

to compare the mean standard scores of the

to the standard score of 100 set for this tool. They

Canadian sample and those provided in the Beery

showed no significant difference except for the 68-

VMI. An independent sample t-test was used to

69 months age group, which obtained a significantly

compare the mean standard scores between the boys

higher score than the norm [t (29) = 4.16, p < .005].

and girls participating in this study. Data analyses

This age group consisted of the youngest children in

were performed using SPSS software (version

the sample.

19.0).

The mean scores of all the girls (mean =
104.20, CI [101.61-106.78]) were compared with

Results
The total sample (N = 151) consisted of 85

the mean scores of all the boys (mean = 99.29, CI

boys (56%) and 66 girls (44%), aged 68 months to

[97.33-101.26]) in the sample. The results revealed

79 months. The mean age was 75 months (6.2 years

a significant difference, in which the girls obtained

of age). The children were grouped according to

a higher mean score compared to the boys (p =

VMI age group (68-69 months, 70-71 months, 72-

.003). Moreover, the mean score of the girls was

73 months, 74-75 months, 76-77 months, and 78-79

significantly higher than the reference value

months). Table 1 shows the mean scores obtained

established by the Beery VMI authors (p = .002).

by the Canadian sample on the Beery VMI, by age

The boys’ mean score was comparable to the

group and compared with U.S.-based norms. It also

reference value (p = .476).

Table 1
Mean Scores Obtained by Canadian Children on the Beery VMI at the End of Kindergarten,
Compared With U.S.-Based Norms
Comparison with
Beery VMI
n
M (SD)
t
p Value
U.S.-Based
Age Group
Norms
(Months)
(X=100)

68-69

30

107.53 (9.91)

4.16

.000**

↑

70-71

22

104.36 (10.42)

1.97

.063

=

72-73

26

99.92 (6.56)

-0.06

.953

=

https://scholarworks.wmich.edu/ojot/vol2/iss2/4
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74-75

22

99.00 (10.58)

-0.44

.662

=

76-77

24

96.29 (10.88)

-1.67

.109

=

78-79

27

100.30 (7.80)

0.20

.845

=

Total

151

101.44 (10.0)

-0.004

.997

=

Girls

66

104.20 (10.5)* †

3.22

.002**

↑

Boys

85

99.29 (9.1)

-0.72

.476

=

Note. * p < .05. ** p < .01. ↑ score statistically superior to U.S.-based norms. = score comparable to U.S.based norms (x=100). † There was a significant gender difference in sample (p = .003).

Discussion
The first specific objective of this study was
to compare the mean Beery VMI scores of a sample

it would be advisable to conduct further research to
confirm or refute this trend.
The second specific objective was to

of Canadian kindergarten children to those obtained

examine possible gender differences in the

by the American reference population. The findings

Canadian sample. In addition to being superior to

showed that the visual-motor integration skills of

the normative sample, the performance of the girls

the Canadian sample were broadly comparable to

in this sample significantly differed from the

the U.S-based norms. Therefore, these results

performance obtained by the boys in the sample.

support the use of the American Beery VMI norms

This result is consistent with many findings from

with kindergarten children in Quebec, Canada.

previous research, which have clearly shown that

However, no clear argument can explain the

boys tend to perform less well than girls in

significant difference found in the youngest

handwriting in elementary school and throughout

Canadian age group (68-69 months). This age

their school years (Berninger & Fuller, 1992; Blöte

group obtained a significantly higher score in

& Hamstra-Bletz, 1991; Ziviani & Wallen, 2006).

comparison with the same U.S. age group. As

Given these findings, the following questions may

Roselli and Ardila (2003) suggested, this surprising

arise: Is there a gender difference in visual-motor

result might point to the influence of certain cultural

skills developmental trajectories? If so, is the

variables in visual-motor skills development. Thus,

gender difference specific to Canadian children?

Published by ScholarWorks at WMU, 2014
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In the U.S. norms issued by the Beery VMI,

some questions that can be considered as stepping

performances between boys and girls do not differ.

stones for further studies.

However, the results of this study suggested a

Implications for Practice

significant gender difference, pointing in the same

To better understand some handwriting

direction as other assessment tools—such as the

difficulties, which are a primary reason for referral

BOT-2 (Bruininks & Bruininks, 2005), which

to occupational therapy in schools (Feder et al.,

recently introduced different norms for boys and

2000), occupational therapists frequently use the

girls:

Beery VMI in their evaluation process. The
Sex specific norms are provided due to

findings of this study appear to be particularly

the differences in performance between

relevant for occupational therapists who work with

females and males on items in certain

preschool children, especially those working in

subtests. For example, females in the

Québec, Canada. To the best of the authors’

BOT-2 norm sample scored higher on

knowledge, this is the first study that compares the

average than males on items in the Fine

performance of Canadian kindergarten children with

Motor Precision, Fine Motor

the Beery VMI U.S.-based norms. Overall, the use

Integration, and Manual Dexterity

of U.S. norms in the occupational therapy

subtests. (p. 6)

evaluation process in Canada appears valid when

To further understand this potential gender

targeting those children presenting with visual-

difference, factor analysis would allow more precise

motor difficulties. Until further research occurs,

exploration of the factors influencing the

however, it is important that occupational therapists

developmental trajectory of visual-motor skills; this

remain cautious when interpreting the results

could explain the differences in performance

obtained on the Beery VMI by Canadian

between boys and girls on the Beery VMI. This

preschoolers.

analysis would show whether the two groups have

Taking into account that visual-motor

the same factors and whether the weight of those

integration difficulties can have a negative effect on

factors is the same for boys and girls.

a child’s occupational performance and academic

Limitations

achievement, occupational therapists need to

One limitation was the fact that the study

consider it in a broader perspective in the evaluation

took place in only one Canadian province; thus,

process. In addition to norm-referenced tests such

findings may not be generalizable to all Canadian

as the Beery VMI, interviews and clinical

kindergarten children. Another limitation of the

observations can document how the visual-

study was that some of the Beery VMI age groups

perceptual difficulties affect a child’s daily

had a limited number of children (e.g., age group

activities (Chan & Chow, 2005). Also,

70-71 months of age had 22 participants).

triangulation of data obtained from norm-referenced

However, despite these limitations, the results raise

assessments with observations of academic and self-

https://scholarworks.wmich.edu/ojot/vol2/iss2/4
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care tasks in ecologically natural contexts, such as

use of the Beery VMI reference norms to interpret

school and home, would allow an occupational

performance results obtained by Canadian

therapist to better understand a child’s participation.

kindergarten children. The results of this study also

Conclusion

suggested a significant gender difference that points

The purpose of this study was to assess

in the same direction as other assessment tools

whether kindergarten children in Canada compare

assessing visual integration and fine motor

similarly to the norms established on the U.S. Beery

precision. Further investigation of the potential

VMI sample. The findings showed that the visual-

gender difference in young children’s visual-motor

motor integration skills of the Canadian

developmental trajectories would be worthwhile.

preschoolers in the sample were broadly

Future study results could possibly support the

comparable to the U.S. sample, except for the

importance of developing gender-specific norms for

Canadian youngest age group, and thus support the

Canadian children, namely preschoolers.

Published by ScholarWorks at WMU, 2014
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