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The Strength of Preference in Girls’ Lower Limb Tasks
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Abstract

This study forms part of a larger study that investigated preference in girls’ lower limb tasks. This paper reports the
expression of girls” (N = 51) strength of preference over time. Strength of preference was analysed using two two-way
ANOVA repeated measures designs. The first analysis had Age (4 levels) as the between subjects factor and Session (4
Sessions) as the within subjects factor while the second analysis used Task (6 tasks) as the within subjects factor. The
results showed that the stability of girls’ lower limb preference varied according to the task that they performed.
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Introduction

The strength of preference measures how consistent
or stable an individual’s preference is for a particular
task over a number of trials or across time.  Strength
of preference can be measured as consistently right, left
or mixed preferent for a given task. The methodology
used to classify preference varies and continues to pose
problems when comparing with other research in laterality (Coren,
1993; Gabbard, 1993).

Children show a right foot preference for kicking (Armitage
& Larkin, 1993; Nonis, 1996). While this is the case
for kicking tasks, research has also indicated that when
different tasks are used no clear developmental trend is
shown implying that lower limb preference may be task
specific (Nonis, Larkin & Parker, 2006a). Further, mixed
footedness is more common than mixed handedness (Gabbard,
1992, 1993; Gentry & Gabbard, 1995) and the former
preference appears to increase with repeated sessions
or trials (Peters & Petrie, 1979, Provins, 1992). This
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change in lower limb preference for repeated sessions
in comparison to single session designs suggests that
the consistency of preference may be different from the
direction of preference (Gabbard & Hart, 1995; Provins,
1992).

The Strength of Preference in the Lower
Limbs

The stability or consistency of a preference response
appears to be related to the success in motor performance
tasks. Although research has indicated that children who
show inconsistent preference tend to also perform poorly
in motor performance tasks (Gabbard, 1989; Kaufman,
Zalma & Kaufman, 1978; Tan, 1985), this suggestion is
inconclusive.  In longitudinal testing of the stability of
lower limb preference response, Dodrill and Thoreson (1993)
tested both adult males (n = 91) and females (n = 71)
in a kicking task over five years. Right footedness was
consistently shown by males (98%) and females (97%)
at the beginning of the study and again after five years.
There was a slight difference in percentage for stamping
on a bug with females showing greater consistency (Females
= 92%; Males = 85%).

Coren’s (1993) study reported a higher percentage
of females who were more stable in preference for
lower limb tasks. For example, the percentages for the
footedness index in Coren’s (1993) Lateral Preference
Inventory (LPI, handedness, footedness, eyedness and
earedness) indicated that 38.8% of adult males (n = 1,375)
and a larger 50.4% of females were consistently right
footed. However, more males (7.9%) than females (4.9%)
were mixed footed. The tasks used for the footedness
test were kicking a ball to a target, picking a pebble
with toes, stepping on a bug and stepping up onto a
chair. Since the method used to calculate the LPI for
each index combined scores for each of the tasks, the
preference for each foot task could not be obtained from
the percentages.

Peters and Servo’s (1989) study involved 53 left-
handed (Males = 18; Females = 35); 65 inconsistent left-
handed (Males = 24; Females = 41) and 57 right-handed
(Males = 28; Females = 29) undergraduate students who
performed both foot and hand preference tasks. Subjects
who signed up as right handers were classified in the
right-handed group (RH) and consistently left-handers (CLH)
were those subjects who used their left hand to perform

the first eight hand preference items (write, hammer,
throw, unscrew lid of jar, use a knife for cutting bread,
use toothbrush, hold a match while striking and hold a
racket) of a total of fourteen items. Inconsistent left-
handers (ILH) were subjects who preferred their right
hand for two to six of the first eight hand preference
items. The first half of Peters and Servos’ (1989)
preference test included the first eight hand preference
items collapsed across gender. In the second test,
excluding holding a bat and a hockey stick items, all
the foot and hand preference items were used. The foot
preference questionnaire items were kick a ball, step up
on a chair, the leg used in single-legged hopping, the
leg used to swing up on a bike, roll a golf ball around
a centre target in circle, the leg used to jump off in
the high jump, write in the sand with toes, arrange five
marbles in a straight line while sitting, tap thythm to “Yankee
Doodle” and kick one foot as high up a wall as possible.
Subjects qualified the degree of preference on a scale of
1 to5 (1 = always left, 2 = usually left, 3 = left or
right, 4 = usually right, 5 = always right). The results
showed that the RH group who were quite strongly
right footed (Males = 70%; Females = 82%) were also
strongly right handed (> 90%) but the CLH group were
less strongly left-footed (Males = 62%; Females = 60%)
than they were strongly left-handed (> 80%). In contrast
to these two groups (RH and CLH), the inconsistent left-
handers (ILH) showed varied preference choice for both
foot and hand tasks indicating no consistent pattern. The
authors suggested that the CLH and the RH group were
similar in their preference but merely opposite in direction
and that the preference of the CLH and ILH group can
be expected to differ from one another.

The hypothesis for this study was that girls would
become right preferent across sessions. This study forms
part of a larger study which investigated the development
of lower limb preference in girls, however, the strength of
preference is discussed in this paper while the direction
of preference is reported elsewhere (Nonis, Larkin &
Parker, 2006a).
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Method
Participants

Fifty-one girls aged 3 (n = 7, M Age = 40
months), 4 (n = 14, M Age = 50 months), 5 (n = 15,
M Age = 62 months) and 6 (n = 15, M Age = 74

months) years volunteered in this study (Nonis, 1996;
Nonis & Parker, 2005; Nonis et al., 2006a).

Data Collection and Statistical Analysis

Using a Lower Limb Preference Test Battery, girls
performed two trials for each of six tasks. The tasks
were kick a stationary and moving ball, step-up, pick-up,
single leg static balance and repetitive in-place hopping (Nonis,
1996; Nonis et al., 2006a).

From the two trial scores for each task, the strength
and direction of lower limb preference were calculated.
The direction of preference was quantified by the
trichotomous method which identified right, left and mixed
preference in which the Laterality Quotient (LQ) was used
(Nonis, 1996; Nonis et al., 2006a). A detailed description
for the direction of preference is provided in Nonis (1996)
and Nonis et al., (2006a).

The strength of preference for each of the six tasks
was derived, imespective of the direction of preference (Armitage
& Larkin, 1993). This score was the absolute magnitude
of the LQ ranging from 0 to +1. A score of +1, for
example, indicates strongest or most consistent preference
(whether right or left). The absolute derived scores for
the strength of lower limb preference ranged between
0 and 1. The three-way ANOVA used to analyse the
direction of preference in girls’ lower limb preference was
not appropriate for the strength of lower limb preference
using the 0 to 1 range (Nonis, 1996; Nonis et al.,
2006a). This was because girls were relatively consistent
in their preference response within a single session but
changed preference across both the four sessions and the
six lower limb preference tasks (Nonis, 1996).

Consequently, two two-way ANOVA repeated measures
design were used to analyse the absolute strength of
lower limb preference. In the first analysis, Age (4 levels)
was the between subjects factor and Session (4 sessions)
was the within subjects factors and the second used
Task (6 tasks) as the within subjects factor. Post hoc

contrasts and Student Newman-Keul’s post hoc tests were
used to identify which means were significantly different.
This paper reports the significant ANOVA results for the
strength of preference. All statistical tests were considered
significant at a probability of .05.

Results

The Strength of Lower Limb Preference

The second two-factor ANOVA analyses which used
age (4 levels) as the between subjects factor and task (6
tasks) as the within subjects factor showed a significant
main effect for task only [F (5,235) = 12.66, p < .01].

A mean strength of preference of 1 indicates the
most consistent lower limb preference response across
the four sessions for that task. Girl’s mean strength
of preference showed that the consistency of preference
changed according to the task performed. The ANOVA
results indicated that lower limb preference response was
most consistent for kicking a stationary ball (M = .91)
compared with balance where girls were least consistent
(M = 0.50). In order, the consistency of preference
response for each task was stationary kick, moving kick,
pick-up, step-up, hop and balance (see Table 1).

Post hoc task comparisons showed that the
strength of preference was highest for both kicking
tasks and similar to pick-up task. The consistency of
girl’s preference response for pick-up task was similar to
the step-up and hopping tasks but clearly different from
the balance tasks. Balance, however, was also grouped
with step-up and hopping tasks (see Table 1). This result
supports the hypothesis that the strength of lower limb
preference varies with the task performed.
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Table 1. Means and Standard Deviations and Task Groupings for the Strength™ of Preference

Collapsed for Tasks (N = 51).

Tasks M (SD) Groupings*
Kick Stationary Ball 0.91 (.19) A

Kick Moving Ball 0.87 (.23) A

Pick-up 0.75 (.33) B, A
Step-up 0.63 (.33) B, C

Hop 0.62 (.37) B, C
Balance 0.50 (.38) C

Note. * Post hoc comparisons using Student Newman-Keuls test, p < .05
*# Score range = 1 indicates the most consistent preference response and 0 as the least consistent

preference response.

Discussion

The Strength of Girls’ Preference in Lower
Limb Tasks

Three task groupings were shown for the ANOVA
Kicking
tasks were grouped with the pick-up task which also

result of the strength of lower limb preference.

formed a subgroup with the step-up and hopping tasks.
The balance task was grouped with step-up and hopping
only. Task groupings were also revealed for the direction
of preference (Nonis et al., 2006a). However, the
strength of preference which measured the consistency
of preference over the four sessions indicated slightly
different task groupings.  Although kicking tasks were
still grouped with the pick-up task, this latter task was
also grouped with the step-up and hopping tasks. The
balance task grouped with step-up and hopping tasks. The
methodology of assessing and administering the Laterality
Test Battery could be explained for the differences in
the stability of lower limb preference shown in this
study compared with other studies. For example, Armitage
and Larkin (1993) administered the laterality test battery
(hand, foot, eye and ear) for each child in the first trial
and then repeated this battery for the second trial. In
contrast, this study administered the second trial for each
task immediately after the first trial.  Secondly, since the
research on preference has shown varying responses based
on gender (Coren, 1993; Didia & Nyenwe, 1988; Dodrill
& Thoreson, 1993; Larkin & Revie, 1995; Peters &
Petrie, 1979; Whittington & Richards, 1987) and Armitage
and Larkin’s (1993) study combined the preference
responses of boys and girls for each task, it is suggested
that this procedure may have affected the results. In
contrast, this study focused on girls only.

Further, as suggested for the direction of preference
(Nonis et al., 2006a), variation in the task could also
affect the expression of lower limb preference. For
example, for the step-up task, Armitage and Larkin
(1993) used a chair while this study used a bench. It
is suggested that different equipment would immediately
alter the task in question and would therefore require a
reorganisation of the underlying coordinative structures to
provide a different performance set for the task (Nonis et
al., 2006a).

Contrary to research that reported a frequent
occurrence of left preference in single leg static balance
(Armitage & Larkin, 1993; Follett, 1930; Monson, 1990),
this study reported increasing mixed preference (M = .50)
which was also supported in the direction of preference
(Nonis et al., 2006a).

The result of inconsistent preference across the four
sessions poses problems for clinical tests that use these
tasks as indicators of the integrity of the underlying
neuromuscular system. In particular, hopping and balance
tasks have often been used in clinical test batteries to
identify the status of the neurological delay or subclinical
pathology. Denckla (1974) and Gubbay (1975) have
suggested that mixed preference or poor consistency in
preference is indicative of neurological deficit and that
with age these inconsistencies in preference are usually
reduced. The literature suggesting that there may be a
relationship between poor consistency in preference and
pathology is not supported for hopping and balance tasks
in this study. Girls were consistently right preferent for
kicking tasks both within session (Nonis, 1996) and across
sessions implying that this task can be used as a test for
subclinical pathology.
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The change in preference for the unipedal tasks of
hopping and balance were different from the dual limb
tasks of kicking, pick-up and step-up. Preference for the
kicking task was stable. Given that girls were either
right or left preferent for the balance and hopping tasks
within a session (Nonis, 1996) but switched preference
over the four sessions, it is suggested that for unipedal
tasks preference shows stability in a single session but
instability over time. Although pick-up and step-up tasks
involve both limbs, a few girls’ preference were unstable
both within a session (Nonis, 1996) and between the four
sessions implying preference may be more adaptable for
these tasks.

Conclusion

This study showed that the stability of girls’ lower
limb preference changed according to the task performed
which is consistent with the direction of preference for
the same study (Nonis et al., 2006a). Girls were more
consistent in their preference for the kicking tasks but
less consistent for pick-up, step-up and hopping tasks. In
addition, girls were least consistent for the balance task.

Reference

Armitage, M., & Larkin, D. (1993). Laterality, motor
asymmetry and clumsiness in children. Human
Movement Science, 12, 155-177.

Coren, S. (1993). The lateral preference inventory for
measurement of handedness, footedness, eyedness and
earedness: Norms for young adults. Bulletin of the
Psychonomic Society, 31 (1), 1-3.

Denckla, M. B. (1974).
coordination in normal children. Developmental
Medicine and Children Neurology, 16, 729-740.

Development of motor

Didia, B. C., & Nyenwe, B. (1988). Foot breadth in
children - Its relationship to limb dominance and
age. American Orthopaedic Foot and Ankle Society, 8 (4),
198-211.

Dodrill, C. B., & Thoreson, N. S., (1993). Reliability of
the lateral dominance examination. Journal of Clinical

and Experimental Neuropsychology, 15 (2), 183-190.

Follett, V. E., (1930).
footedness. Unpublished master’s thesis, Graduate
School of Brown University, Providence, R.L, USA.

An experimental study on

Gabbard, C. (1989).
control in four-year-olds. Perceptual and Motor Skills,
68, 675-678.

Foot lateralisation and psychomotor

Gabbard, C. (1992). Associations between hand and foot

preference in 3- to S-year-olds. Cortex, 28, 497-502.

Gabbard, C. (1993). Foot laterality during childhood: A
review. [nternational Journal of Neuroscience, 72,
175-182.

Gabbard, C., & Hart, S. (1995). Foot performance of
right- and left-handers: A question of environmental
influence. Perceptual and Motor Skills, 80, 671-674.

Gentry, V., & Gabbard, C. (1995). Foot-preference
behavior - A developmental perspective. The Journal
of General Psychology, 122 (1), 37-45.

Gubbay, S. S. (1975). The clumsy child: A study of
developmental apraxic and agnosic ataxia. London: W.B.

Saunders.

Kaufman, A. S., Zalma, R., & Kaufman, N. J. (1978).
The relationship of hand dominance to the motor
co-ordination, mental ability and right-left awareness
of young normal children.  Child Development, 49,

885-888.

Larkin, D., & Revie, G. (1995, July). Foot preference
and skill in children. Poster presented at the
International Neuropsychological Society and Australian
Society for the Study of Brain Impairment 2nd
Pacific Rim Conference, Cairns, Queensland, Australia.

Monson, K. P. (1990). The stability of intralimb
coordination with enhanced balance across
developmental level. Unpublished honours thesis,
University of Western Australia, Perth, Western

Australia.

Nonis, K. P. (1996). A mixed longitudinal study of the
development of lower limb preference and hopping
performance in girls. Unpublished Doctoral Thesis,
The University of Western Australia, Perth

11




12

BESER+ 51

Journal of Physical Education & Recreation (Hong Kong) Vol.12 No.2

Nonis, K. P, & Parker, H. E. (2005). Lateral Preference
and Performance Asymmetry in Girls’ Hopping Skills.
The Asian Journal of Exercise & Sports Science, 1 (2),
50-55.

Nonis, K. P., Larkin, D., & Parker, H. E. (2006a).
Preference in Girls’ Lower Limb Tasks. Journal of
Physical Education and Recreation (Hong Kong).
Manuscript submitted for publication.

Peters, M., & Petrie, B. F (1979). Functional asymmetries
in the stepping reflex of human neonates. Canadian
Journal of Psychology, 33, 198-200.

Peters, M,. & Servos, P. (1989). Performance of

subgroups of left-handers and right-handers. Canadian

Journal of Psychology, 43 (3), 341-358.

Provins, K. A. (1992).
and Handedness: A critical evaluation of the

Early infant motor asymmetries

evidence. Developmental Neuropsychology, 8 (4),
325-365.

Tan, L. E. (1985). Laterality and motor skills in four-
year-olds. Child Development, 56, 119-124.

Whittington, J. E., & Richards, P. N. (1987). The
stability of children’s laterality prevalences and
their relationsip to measures of performance. British
Journal of Educational Psychology, 57, 45-55.

Correspondence:

Correspondence concerning this article should be
addressed to

Asst. Prof. K. P. Nonis,

Nanyang Technological University,

National Institute of Education,

Barly Childhood & Special Needs Education
Academic Group, 1, Nanyang Walk,

Singapore 68969152.

E-mail: kpnonis@nie.edu.sg.

Fax: (65) 8969152.





