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ABSTRACT

Background: Several studies have examined various factors that affect block design test
performance, yet none has examined the effect of hand dominance. Block design performance is
used as a measure of visuospatial functioning. It is important, therefore, to assess whether
handedness influences performance because the results could affect the treatment and
management of different patient groups. Therefore, we aimed to detect whether right- and left-
handed groups perform differently on the block design test, which could improve the management of
patients.

Methods: Twenty normal healthy subjects were recruited, with an equal number of right- (RH) and
left-handed (LH) subjects (n=10 in each group). Age and education were matched between the
groups. All participants completed the block design test to assess their visuospatial functioning.
Mediana, minimum (min) and maximum (max) scores were calculated and compared between the
two groups. A non-parametric Mann-Whitney test was done using SPSS 22 to find mean Rank, Sum
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of Rank and significance values between these two groups.

Results: There was no significant difference between the mean block design test scores of the two
groups. The right-handed group scored slightly higher than the left-handed group.

Conclusion: Right- and left-handed people have similar visuospatial memory performance, but
those who are right-handed may perform slightly better. A larger sample size is needed to ensure

the reliability of the results.

Keywords: Block design test; hand dominance; WAIS-R; visuospatial memory.

1. INTRODUCTION

The block design (BD) test is included as a
subtest in many IQ batteries [1,2]. The BD test is
a sensitive measure used in the assessment of
intelligence [1], neuropsychological functions [3]
and central nervous system dysfunction [3]. The
test requires the subject to reorganize the blocks
by hand to match specific patterns of colored
blocks. Therefore, the BD test is considered an
accurate test to assess spatial visualization
ability and motor skills [4] which are the parts of
the cognitive function. Many factors can affect
performance on the BD test, including older age
[5,6] and low education [7]. BD test performance
is also influenced by sex, with men showing non-
significant [8] and significant [9,10] advantages.
However, no study has examined the effect of
handedness on BD performance.

Hemispheric lateralization was explained in [11],
which mentioned specific functions for each
hemisphere. For example, left hemisphere has
specific functions for language, fine motor skills,
performing analysis, logical decision making etc
[12]. These hemispheric functions are directly
related to hand dominance tasks. Left-handed
people may be more likely to develop
Alzheimer's disease than right-handed people
[13]. Right-handed people have a larger
premotor cortex in the left hemisphere, and vice
versa [14]. As the two hemispheres work
differently, hand dominance is an important issue
that may help to explain score differences on
neuropsychological tests. A hand dominance
effect has been documented for various tests
[15], but has not yet been examined in the BD
test. Therefore, in this study we investigated the
effect of hand dominance on block design test
performance. The important contribution of this
study is that it will determine whether patient
management should differ among right- and left-
handed people, as different types of cognitive
function varies between these two groups.

2. METHODOLOGY

We received permission to carry out the study
with  human participants from the ethical

committee of Universiti Sains Malaysia (USM).
Twenty normal healthy subjects were recruited,
with an equal number of right- and left-handed
(n=10 in each group). The groups were matched
on age and education (Table 1). Written informed
consent was obtained from all subjects before
the experiment.

2.1 Experimental Procedure

The BD test was administered by an expert
neuropsychologist at Hospital Universiti Sains
Malaysia (HUSM). We used the WAIS-R block
design test to evaluate the visuospatial function
of right- and left-handed groups. Participants had
to organize the colored blocks to match the
designs presented by the neuropsychologist
within a limited time. The designs gradually
became more complicated. The scores were
calculated according to the correct matching of
colors and designs within the time limit. No extra
time was calculated.

2.2 Data Analysis

A non-parametric Mann-Whitney test was used
to test whether there was a significant difference
between the two groups using SPSS 22
software. The significance level was set at p <
0.05.

3. RESULTS

The demographic data and mediana, minimum
(min), and maximum (max) BD test scores were
shown in Table 1 and Fig. 1. Higher (68.00) and
lower (32.00) BD performing subjects were
observed in the left handed group. In case of the
right-handed group these values were 66.00 and
43.00, respectively (Table 1, Fig. 1). Fig. 1
showed individual BD scores in both groups.
There was no significant difference (p=0.124)
between the mean BD scores of the two groups
(Fig. 1, Table 1). We observed only a tendency
toward mean higher scores in the right-handed
than in the left-handed group. Table 2 showed
the detailed statistical results of Mann-Whitney
test where Mean Rank for the RH (10.95) and LH




Table 1. Demographic data for right- and left-handed groups and their block design (BD)
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scores
Groups Age (years) Education (years) Score of Block
Mediana, min, Mediana, min, Design
max max Mediana, min, max
Right handed 29.83, 13.40, 56.80,
22.20, 11.00, 43.00,
48.00 17.00 66.00
Left handed 29.93, 14.00, 49.70,
21.40, 11.00, 32.00,
49.10 18.00 68.00
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Fig. 1. Individual BD scores for right-handed (RH, rhombs, n=10) and for left-handed (LH,
squares, n=10) subjects. No significant between-group difference was found by Mann-Whitney
U-test (p=0.124)

(10.50) groups were very close. In case of the
sum of Ranks, those values have little
difference and those are 109.50 and 100.50,
respectively.

Table 2. Details of the between-group
comparison for BD scores by Mann-Whitney

U-test
Groups Mean rank Sum of ranks
RH 10.95 109.50
LH 10.50 100.50

4. DISCUSSION

We aimed to determine whether visuospatial
function, measured by the BD test, differs

between right- and left-handed people, as this
information might be helpful for improving the
management of right- and left-handed patient
groups. We found no significant difference in
mean BD scores, but the right-handed group
performed slightly better than the left-handed

group.

Various neuropsychology tests have been used
to examine differences in performance between
right- and left-handed individuals. Left-handed
people have been shown to be more attentive
and have better memory, and most of them have
a visual learning style [15]. The main connecting
fiber tract of the corpus callosum is 11% larger in
left-handed than in right-handed people [16,17].
Greater development of anatomical connectivity



between the anterior temporal and inferior
temporal lobe has also been documented in left-
handers [18,19]. Researchers [18,19] believe
that these differences are the main reason left-
handed people shower better attention and
memory performance. In this study we found no
significant difference between the right- and left-
handed groups. Our left handed group did not
perform significantly better in the case of spatial
visualization ability and motor skills, which
contradicts the findings of a previous study
where left handed individuals were significantly
better in the case of attention and memory [15].
Based on these results, it is difficult to draw a
conclusion about potential differences in
visuospatial memory, because our sample size
may have been too small.

5. CONCLUSION

We conclude that there is no difference in
visuospatial memory between right- and left-
handed people, although a tendency to better
performance in the right-handed group is
observed.

6. LIMITATION

The main limitation of our study was the small
sample size. A larger sample size may provide
more reliable results.

ACKNOWLEDGEMENTS

This work was supported by a short-term grant
from the Universiti Sains Malaysia (USM)
(304/PPSP/61311092) awarded to TB. We thank
Madam Wan Nor Azlen for her technical support.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Wechsler D. WAIS [Manual]. San Antonio,
TX: Psychological Corporation; 1955.

2. Wechsler D. WAIS-R [Manual]. San
Antonio, TX: Psychological Corporation;
1981.

3. Lezak MD. Neuropsychological

assessment (3rd edn.). Oxford: Oxford
University Press; 1995.

4, Groth-Marnat G, Teal M. Block design as a
measure of everyday spatial ability: A

10.

11.

12.

13.

14.

15.

16.

17.

Begum et al.; JAMPS, 12(2): 1-5, 2017; Article no.JAMPS.31420

study of ecological validity. Perceptual and
Motor Skills. 2000;90:522-526.

Kaufman AS, Reynolds CR, McLean JE.
Age and WAIS-R intelligence in a national
sample of adults in the 20-to 74-year
range: A cross-sectional analysis with
educational level controlled. Intelligence.
1989;13:253-335.

Salthouse TA. Theoretical perspectives on
cognitive aging. Hillsdale, NJ7 Lawrence
Erlbaum Associates, Inc.; 1991.

Ronnlund M, Nilsson LG. Adult life-span
patterns  in WAIS-R Block Design
performance:  Cross-sectional  versus
longitudinal age gradients and relations to
demographic factors. Intelligence. 2006;
34(1):63-78.

Voyer D, Voyer S, Bryden MP. Magnitude
of sex differences in spatial abilities: A
meta-analysis and consideration of critical
variables. Psychological Bulletin. 1995;2:
250-270.

Colom R, Garcr'a LF, Juan-Espinosa M,
Abad FJ. Null sex differences in general
intelligence: Evidence from the WAIS-III.
The Spanish Journal of Psychology. 2002;
5:29-35.

Lynn R. Sex differences in intelligence:
Data from a Scottish standardisation of the
WAIS-R.  Personality and Individual
Differences. 1998;24:289-290.

Simon JE. Hand preference in a normal
population. Cortex. 1988;24:157-163.
Ferrari M. Genetic performance and left
handedness comparative analysis in adults
with seizures, physical, psychological and
learning disorder in rehabilitation setting.
Journal of Rehabilitation. 2007;8(4):297-
306.

Naugles RI, Cullum C, Braddom D.
Handedness and dementia. School of
Medicine, University of California, and
Diego. 1998;1145-1152.

Alexander. Hand dominance and motor
unit  firing  behaviour.  Journal  of
Neurophysiology. 1998;1373-1382.
Chaudhary S, Narkeesh A, Gupta N. A
study of cognition in relation with hand
dominance. Journal of Exercise Science
and Physiotherapy. 2009;5(1):20-23.
William R, Collis S, Witelson F. The brain
connection - the corpus callosum is larger
in left handers. Journal of Neurosciences.
1985;229:665.

Paolo V, Daniela P, Franco G, Valetino B,
Ferrucio F. Hemispheric asymmetries and
bimanual asynchrony in left and right



Begum et al.; JAMPS, 12(2): 1-5, 2017; Article no.JAMPS.31420

hander. Experimental Brain Research. subjects. Neuropsychologia. 1988;43(3-4):
1998;120: 531-53. 177-182.

18. Tan U. The relationship between nonverbal 19. Toga A, Thompson PM. Mapping brain
intelligence, familial sinstralitry and asymmetry. Journal of Neurosciences.
geshwind score in right handed female 2003;4:37-48.

© 2017 Begum et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://sciencedomain.org/review-history/18042




