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Abstract

The purpose of this study was to investigate the effect of focus of external attention on the
kinematics of basketball free throws. Twenty university students (age range 21+1.2 years,
female, without experience in basketball) were selected from among the students of
Shahid Beheshti University through the convenience sampling method. They were
randomly divided into two groups of visualizing the focus of external attention, far and
near. The task was 20 basketball free throws that were performed in two conditions: the
imagery of far external attention (attention to the hoop) and the near external attention
(attention to the ball path). Kinematic data of the wrist joint was recorded by six motion
analyzer cameras. The results of the composite variance analysis test showed that there
was no difference between the two groups of far and near external attention imagery in
the displacement range of the wrist joint (P <0.05). However, the range of displacement
of the wrist joint in both groups was significantly higher than the pre-test conditions (P
=0.386). However, the displacement range of the wrist joint between the two groups in the
post-test was significantly higher than the pre-test (P =0.072). The results of this study
support Wulf's Limited Action Hypothesis, which states that paying attention to external
cues related to movement can be useful for performance, the effect of optimal distance in
the focus of external attention, and Bernstein's Degrees of Freedom Theory, which affects
the release of degrees of freedom during training, refering to a more effective
implementation for beginners.
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Extended Abstract

Background and Purpose

Mental imagery is a conscious experience by using all the sense to create or
recreate an experience in mind. As sport psychologists have attended to different
imagery techniques as a mental skill, the purpose of present study was to
determine the effect of focus of attention in mental imagery on kinematics of
basketball free throw.

Materials and Methods

The purpose of this study was to investigate the effect of focus of attention in
mental imagery on kinematics of basketball free throw. Twenty female students
(21 +1.2 years old, without experience in basketball) were randomly selected
from the students of Shahid Beheshti University and divided into two external
attention imagery groups. The task was 20 free basketball shoots, which were
performed in two conditions of imagery: the imagery of far external attention
(attention to the hoop) and the imagery of near external attention (attention to the
ball path). The wrist kinematic data was also recorded by six motion analyzer
cameras (OSPREY manufacturing USA Motion Analysis Company and data
analyses with cortex 2.6 version software). Firstly, free throwing was instructed
to all participants equally and similarly. Each participant did 10 throwing to
basketball hoop and detailed kinematic information of the wrist was recorded by
6 motion analyzers. Then, all participants of 2 groups (far and near external focus
of attention) did their related imagery for 6 sessions and 5 minutes after that each
participant did 10 throwing in 2 blocks to Basketball hoop for each session. At the
end of sixth session, post-test was taken similar to pre-test. The delayed retention
test were taken after 48 hours of last session. The repeated measure analysis of
variance (3x2) were used to analyze the data and Excel software to draw graphs
(P <0/05).

Findings

The results showed that imagery of far and near external focus of attention
improved the beginners’ performance. However, there were no significant
difference between two experimental groups in post-test and retention. The results
of analysis of variance revealed that there was no difference between the two
groups of far and near external attention imagery in the kinematic variables of
displacement range of the wrist joint (P =0/386). However, the displacement range
of the wrist joint in the posttest between two groups was significantly higher than
the pretest condition (P =0/072).
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Conclusion

The results of this study are based on Wulf’s Limited Action Hypothesis, which
states that attention to external signs associated with motion can be useful for
performance. The effect of the optimal distance in the focus of attention and the
Degrees of Freedom Theory of Bernstein, support the idea that the release of
degrees of freedom for beginners may help to perform the exercise more
efficiently. As beginners’ performance were improved by mental imagery of far
and near external focus of attention, researchers generally agree that the first step
in learning a motor skill is a lot of cognitive activity. Hence, it should not be
surprising that mental imagery is effective for those who learn new skills or retrain
old skills, as well as in later stages of learning, the person helps in consolidating
strategies and correcting mistakes (1, 2). Moreover, the benefit of external
focusing have been shown in a number of Wulf's tests (3). In most of these studies,
participants were beginner at the beginning of the study, and were sometimes
better off by training external focus of attention even at the early stages of the
exercise (4). Therefore, it is recommended to coaches and instructors that they use
the imagery of external attention in cognitive skills training for beginners.
Keywords: Mental Imagery, Focus of Attention, Far External Attention, Near
External Attention, Kinematics
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Figure 1- Camera layout
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Figure 2- Marking on the wrists, elbows and shoulders
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Table 2- Statistical description of wrist displacement range (degree) in two groups
of far and near external attention imagery
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Table 3- Summary of the results of combined analysis of variance (2 * 2) to

investigate the effect of far and near external attention imagery conditions on wrist
displacement range of experimental groups
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Figure 3- Mean Comparison of displacement range of the wrist in two groups of far and near external
attention imagery
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