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Abstract

The purpose of this study was to determine the effect of combining motor imagery and
action observation on retention and transfer of Badminton Long Service skill in different
age groups with emphasis on the role of mirror neurons. This study was quasi-
experimental research with non-equivalent pretest-posttest control group design. Thirty
healthy females in adolescent (14£2.2 years), adult (34+3.6 years) and older adult (63+1.4
years) age groups conveniently selected and assigned in 10-person groups. Scott and Fox’s
Badminton Long Service was done during pre-test and then electroencephalography was
used to record mirror neuron activation pattern from C3, C4 and CZ of brain areas during
baseline and combination of motor imagery and action observation. Participants watched
a video of the proper performance of the badminton long service containing six repetitions
three times in each session, while simultaneously performing PETTLEP motor imagery.
The intervention was performed three days a week for six weeks. Then, participants
participated in retention test after three days without intervention and one day latter,
transfer test was administered. Data were analyzed using mixed analysis of variance and
analysis of covariance. The results revealed that following the intervention, the
performance of all intervention groups improved significantly. There were no significant
differences between retention and transfer test of badminton long service and mirror
neuron activation during combination of action observation and motor imagery between
different age groups. Therefore, the age factor was not effective on learning of badminton
long service when participant participated in the combination of motor imagery and action
observation intervention.
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Extended Abstract

Background and Purpose

It has been reported that it is possible to combine motor imagery with action
observation and this combination modulates neurophysiological and behavioral
components of motor performance (1). The combination of action observation and
motor imagery produces increased activity in motor-related brain areas, compared
to action observation or motor imagery alone and that it can significantly modulate
both neurophysiological and behavioral components of motor execution. These
findings have been repeated in various studies but the research in the field of
combining action observation and motor imagery is still in its initial stage.
Although there may be potential benefits of combination of action observation
and motor imagery on motor learning, these may present differently over the
lifespan (2). The purpose of this study was to determine the effect of combining
motor imagery and action observation on retention and transfer of Badminton
Long Serve skill in different age groups with emphasis on the role of mirror
neurons.

Materials and Methods

This study was quasi-experimental research with non-equivalent pretest-posttest
control group design. Thirty healthy females in adolescent (14+2.2 years), adult
(34+3.6 years) and old (63+1.4 years) age groups conveniently selected and
assigned in 10-individual groups. All participants signed a consent form to
participate in the study. Revised Motor imagery Questionnaire was used to
determine their motor imagery ability. All participants were instructed in
badminton long serve skill by a qualified coach so that all of them received the
same instructions on how to perform this skill. Then, each participant practiced
the long serve skill twenty times regardless of target lines. This enabled the
participants to experience the physical sensation of holding a badminton racket
and performing badminton short serve. During the pre-test, the participants were
fully informed about the scoring system in the Scott and Fox’s Badminton Long
Service Test. Scott and Fox’s Badminton Long Service was administered during
pre-test and then electroencephalography was used to record mirror neuron
activation pattern from C3, C4 and CZ of brain areas during baseline and
combination of motor imagery and action observation. Participants watched a
video of the proper performance of the badminton long service containing six
repetitions three times in each session, while simultaneously performing
PETTLEP motor imagery. Before watching the video, the participants were
informed that they will watch a video of badminton long serve that had been
performed by a skilled performer. Personalized imagery script and its audio were
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used for PETTLEP imagery. The script contained all components of PETTLEP
imagery. The intervention was performed three days a week for six weeks. Then,
participants participated in retention test after three days without intervention like
pretest and one day later, transfer test was done, which was different from the
retention test. The data were analyzed using mixed analysis of variance and
analysis of covariance.

Findings

Figure 1 shows mean scores of Scott and Fox’s badminton long serve in pretest,
retention test and transfer test. It seems that all groups improved in performance
of badminton high serve after intervention.
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Figure 1- Mean scores of Scott and Fox badminton high serve in pretest, retention
test and transfer test

The results of mixed analysis of variance revealed a significant main effect of time
(F(1.63,37.61)=13.351, p <0.001 , np> = 0.339), and revealed no significant main
effect of group (F (2,26) = 0.959, p = 0.396, n,> = 0.069), and time x group
interaction (F (3.25,37.61) = 0.885, p = 0.495, np? = 0.062). Between-groups
Bonferroni post hoc test showed that there were significant differences between
pretest and retention test and between pretest and transfer test.
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The results of covariance analysis for retention test revealed a significant effect of
pretest (F (1, 25) = 6.414, p=0.01, n,?> = 0.204) and revealed no significant effect
of between groups (F (2, 25) = 0.614, p = 0.549, np? = 0.047). The results of
covariance analysis for transfer test revealed a significant effect of pretest (F (1,
25) = 8.414, p = 0.008, np? = 0.252) and did not show a significant effect of
between groups (F (2, 25) = 1.018, p = 0.376, n,*> = 0.075).

The results of mixed analysis of variance for EEG scores from C3 «C4 5 CZ brain
areas indicated no significant between-group effect (F (2, 26) = 3.013, p = 0.06,
Np? = 0.188), a significant effect of brain area (F (2, 52) = 0.655, p = 01524, np? =
0.025) and a significant area and group interaction (F (4, 52) = 2.112, p = 0.093,
np? = 0.140). Thus, the results revealed that following the intervention, the
performance of all experimental groups significantly improved. There were no
significant differences between retention and transfer test of badminton long
service and mirror neuron activation during combination of action observation and
motor imagery between different age groups.

Conclusion

The binary comparison between the pretest, retention test and transfer test
revealed that the mean score of the participants in different groups in the retention
and transfer test was significantly higher than the pre-test. These results were in
line with Smith and Holms (2004) in golf putting performance (3), Lotfi et al.
(2013) in soccer shoot skill (4), Romano-smith et al. (2018) in dart throw (5), and
Wrigh et al. (2018) in basketball free throw (6). Romano-smith et al. (2018)
suggested that the combination of action observation and motor imagery provides
equivalent performance enhancements. They proposed the working memory as an
influential factor in effectiveness of this combination. Wright et al. (2018) found
that cortico-spinal excitability was facilitated by combining action observation
and motor imagery. They argued this could help develop the mental
representation. The combination of action observation and motor imagery
intervention enhances the sequencing between the basic action concepts and the
associated sensory consequences, which ultimately may lead to improvements in
learning and performance of the motor skills.

Moreover, age had no significant effect on learning of badminton long service
when participant participated in the combination of motor imagery and action
observation intervention.

Keywords: PETTLEP’s Mental Imagery, Action Observation, Motor Imagery,
Mirror Neurons.
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