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representation and accuracy of basketball free throw. For
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week after the last session of training, a retention test was
performed. Movement accuracy and the structure of
mental representation were measured. Results of
movement accuracy showed that the mixed group had a
higher accuracy than other groups. Also, the observation
group performed more accurate than imagery group. In the
mental representation measure, the mixed group had a
more structured mental representation than other groups.
In addition, the mental representation of imagery group
was more structured than observation group. These
findings were interpreted according to the different
underlying of these practice types.
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Abstract

Physical practice is the most practice
method used by coaches, teachers,
and practitioners. However, action
observation and motor imagery have
been considered as two methods to
enhance motor learning (McNeill, Toth,
Harrison & Campbell, 2020). According
to the simulation theory (Jeannerod,
2001), action observation and motor
imagery shared similar underlying
mechanisms with physical
performance. In contrast to this
theory, it is believed that these three
methods of action execution have
some critical differences in nature. For
example, it is argued that action
observation results in a higher learning
of a complex coordination action than
motor imagery (Gatti et al., 2013). In
addition, differences in  mental
representation of these three modes
of action execution have been
reported (Kim, Frank & Schack, 2017).
Despite of these contradictory
arguments, action observation and
motor imagery have been rarely
considered simultaneously in motor
learning literatures (McNeill et al.,
2020). According to the possible
differences between action
observation and motor imagery which
are reported in some studies (e.g Kim
et all., 2017), using these two methods
in combination may results in a better
learning in cognitive and performance
level. Accordingly, this study was
aimed to address the effect of action
observation and motor imagery on

mental representation and accuracy of
basketball free throw.

Methods

for this purpose, 40 males (21+3.2
years) participants were randomly
assigned to imagery, observation,
imagery+ observational, and control
groups. After completing the motor
imagery questionnaire (Sohrabi, Farsi
& Fuladian, 2010), the initial structure
of movement representation of
participants was measured using the
Structural Dimensional Analysis of
Mental representation (SDAM)
software. Then, participants performed
10 trials as a pre-test. The day after the
pre-test participants practiced
according to their grouping for one
week. Participants in the observational
group watched 100 videos (5 blocks
with two min rest between them) of a
skilled played (10 years of experience)
each day. Participants in the imagery
group imagined 100 trials (5 block with
2 min rest between them) in each day.
Half of the participants in the
observation+ imagery group observed
a video of a skilled player first and in
the next trial imagined the
performance of free throw. The other
half of participants in this group
imagined the performance of free
throw first, and then observed the
performance of a skilled player. This
was to control the possible effect of
order of practice. In this group
(observation+ imagery) participants
performed 100 trials (50 observations
and 50 imaginations) each day. The
control group did not practice during
acquisition and just performed the
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tests. One week after the last session
of acquisition participants completed
the SDAM test and performed 10 trials
as retention.

Results

the results of ANOVA test showed no
significant difference between groups
in imagery ability, F<1. For the
accuracy measure the results of
ANOVA test showed significant main
effect of group, F (3,36)= 5.49, P<0.05,
n’,= 0.31, and tests, F (1, 36)= 73.08,
P<0.05, n’,= 0.67. The interaction of
groupx tests was also significant, F
(3,36)= 9.78, P<0.05, n’,= 0.44. The
post-hoc test for the interaction effect
revealed no significant effect during
pre-test, F<1. However, it was showed
that all groups performed significantly
different from each other during
retention, all P<0.05. Mean
comparisons indicated higher
performance of observation+ imagery
group than other group. Also, the
observation group performed more
accurate than imagery group. Besides,
the performance of the imagery group
was higher than control group. The
results for the mental representation
showed no difference between groups
during the pre-test. However, the
results showed a more structured
mental representation of the
observation+ imagery group than other
groups which was more similar to the
mental representation of the skilled
performers. Also, the mental
representation of the imagery group
was more structured than observation
group. The observation group had a
more structured mental
representation than control group.

Discussion
in line with previous studies (Romano-
Smith, Wood, Wright & Wakefield,
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2018; Romano Smith, wood, Coyles,

Roberts & Wakefield, 2019) this study

showed that using observation and

imagery in combination may results in
higher learning of a motor task. The
possible reason for this higher learning
may be related to the dual simulation
in this situation which results in
preserving the  perceptive and
cognitive aspect of action (Eaves,
Riach, Holmes & Wright, 2016). Also,
the results showed that observation
group performed more accurate than
imagery group in retention. This
finding is in line with studies showing
higher effectivity of observation than
imagery for motor learning (Gatti et al.,

2013; Gonzalez-Rosa et al., 2015). Also

this finding is in line with the Motor

Simulation and Performance Model

(McNeill et al., 2020). This model

argues that observation may be more

useful than imagery for learning a new

1. Eaves, D. L., Riach, M., Holmes, P. S.,
& Wright, D. J. (2016). Motor imagery
during action observation: a brief
review of evidence, theory and future
research opportunities. Frontiers in
Neuroscience, 10, 514.

2. Frank, C., Kim, T., & Schack, T.
(2018). Observational practice
promotes action-related order
formation in long-term  memory:
Investigating action observation and
the  development of  cognitive
representation in complex motor
action. Journal of Motor Learning and
Development, 6(1), 53-72.
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action. The possible reason may be
related to the underlying mechanisms
of this two modes of simulation. The
motor imagery is considered as an
offline (top-down) process which relies
on reconstruction of an action in
memory and there is no online
information related to the action
(Frank, Kim & Schack 2018; Holmes &
Calms, 2008). The results related to the
mental representation structure
support this argument. In line with
previous studies (Kim et al., 2017) it
was showed that motor imagery
resulted in a more structured mental

representation than action
observation.
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interconnected under the red line are considered as significant clusters.
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