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Abstract

Motor imagery is a complex cognitive action that represents mentally the process of performing a movement
(from preparation to the intention). In the current study, the effect of internal versus close- or far-external
instruction of attention focusing during motor imagery on response time of four well-trained karate skills was
evaluated. In a quasi-experimental design, 43 skilled athletes (24 female and 19 male; mean age: 15.88 + 4.50)
executed the pre-test in front of a researcher-made device. Unexpected visual stimuli were presented randomly
by the device, and response times of each skill were recorded by a software synced to the device. Then, each of
the Karatekas participated in one of three training groups of imagining, namely, internal attention (7 female, 7
male), close-external attention (6 female, 5 male), far-external attention (6 female, 5 male) in 12 sessions, or in
a control group (5 female, 2 male). After performing the post-test identical to pre-test, by carrying out a mixed-
model analysis of covariance, the results revealed that there was no significant effect of gender, and only close-
external imagery resulted in promoting lower body techniques (p<0.05). However, such an effect did not
observe for upper body techniques, and effect of keeping focus of attention on body extremities (internal
attentional imagery) and on far outcome of movement (far-external attentional imagery) were not significant
(p>0.05). The findings suggest, during mental rehearsal, the analogy of athlete’s external attentional strategy to
actual task plays an important role on effectiveness of motor imagery.
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Background and Purpose

Motor imagery, the mental rehearsal of movements, is noted to be a practice method to enhance
physical skills (1). Research indicates many similarities between imagined and executed movements
at the neural, physiological and behavioral levels (2). Indeed, researchers have suggested that motor
preparation and programming occuring during physical performance or motor imagery are similar in
function (3).

In a review study, Wulf (2013) concluded that external focus of attention during physical practice is
more effective than internal focus of attention for improving performance (4). Consistent with this
idea, keeping the attention to external cues during motor imagery was more effective in basketball
free throwing, compared with attentional focusing on hand movement (5). However, few studies are
conducted for such an advantage for external attention during motor imagery and they are conflicting.
We evaluated the effect of internal versus close- or far-external instruction of attention focusing
during motor imagery on response time of four well-trained karate skills.

Materials and Methods

Participants were 43 Karate athletes (24 women, 19 men; mean age: 15.88 + 4.50) who aged above
10 years old, and also had black belt and at least a position in provincial championships. We first
asked individuals to fill out the Movement Imagery Questionnaire Revised (MIQ-R) (6). Then,
involving in a quasi-experimental design, karatekas were assigned randomly in one of four groups,
somehow every group had both genders: (1) internal attention imagery (7 female, 7 male), (2) close-
external attention imagery (6 female, 5 male), (3) far-external attention imagery (6 female, 5 male),
and (4) control (5 female, 2 male) group.

In pre-test phase, all karatekas performed a motor sequence consisting of four well-trained techniques
in responding to a specific visual stimulus for each skill. Stimuli were presented unexpected in a time
period and randomly in order by a researcher-made humanoid device, synced by a software to record
the response time for each technique. The sequence was included two lower and two upper extremities
techniques, in such a way that each technique was repeated five times.

During training period, the researcher asked the karatekas to sit on a chair, imagine themselves
standing in a guard posture behind the line, visualize the stimulus onset, response appropriately in the
mind, and repeat this action for all four techniques. For group activity, we asked the group 1 to focus
on the extremities, the group 2 to focus on the glove or foot protector, the group 3 to focus on the
striking plate, and the group 4 received no instruction and had no systematic imagery. Participants
groups 1 to 3 performed the mental specific instructions in 12 daily sessions, imagining the sequence
23 times in per session.

In post-test phase, all participants performed the motor sequence in response to the device, almost
identical to the pre-test.

We used a 2 (gender) x 4 (group) analysis of covariance, so that pre-test and MIQ-R scores were
considered as covariate variables.

Findings

The results of response times for straight stimuli (upper body techniques) showed no significant effect
for gender (F,33=3.25, p=0.08), group (F33=0.38, p=0.76), and genderxgroup interaction (F33)=
0.48, p=0.69).

However, the results of response times for head sides stimuli (lower body techniques) showed
significant effect for group (F3,33=3.03, p=0.04, 1=0.22), and genderxgroup interaction (F33= 7.19,
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p=0.00, 7= 0.40), although gender effect was not significant (F,33=0.81, p=0.37). Bonferroni post
hoc test revealed a significant difference only between control and close-external attention imagery
groups (MD= 0.27, p= 0.03).

Conclusion

The present study is congruent with the previous research which indicated that external focus of
attention during physical or mental practice has more advantages, compared with internal focus of
attention (7-9). However, our results do not support the idea that increasing the distance of an external
attention improves movement learning (10). Instead, the present findings suggest that during mental
rehearsal, the analogy of athlete’s external attentional strategy to actual task plays an important role
on effectiveness of motor imagery.
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