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ABSTRACT
The main objective of this study was to investigate the effectiveness of portable devices (MP4)
and a stationary device (DVD and fixed point stationary computer) in delivering imagery and
modelling training among female netball players, examining the effect on imagery adherence,
performance, self-efficacy, and the relative efficacy of presenting imagery instructions once at
the start or before each of the video modelling examples. Fifteen participants were randomly
assigned into each of the MP4 (initial and repeated instructions) and DVD conditions.
Participants (N = 45) completed a measure of self-efficacy for netball shooting and performed
a netball-shooting test. Then, they practised imagery for seven days. Finally, they repeated all
the measures. The results showed shooting performance of participants in the portable device
conditions improved significantly (p < .05) compared to those in the stationary device
condition, but there was no significant shooting performance difference between the two
portable device conditions. These results indicate that MP4 was a useful portable device to
enhance imagery with video modelling training adherence and to improve performance.
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1. INTRODUCTION
Imagery training based on video modelling has become a preferred method of delivering imagery
training compared to the traditional method using a written imagery script [1]. For example,
imagery training combined with video modelling is practical, especially for individuals who have
some difficulties practising imagery due to lack of experience in specific events (e.g., Olympics,
Tour de France) or limited sports and imagery skills [2]. Therefore, practitioners have regularly
used a combination of imagery and modelling techniques with athletes in training, the main
reason being to maximise their athletes’ potential [3]. Researchers found that the combination of
imagery and video modelling training affected tennis players’ closed skills performance [4] and
was effective in facilitating both closed and open skills during the learning process [5]. Results of
a study indicated that it is useful imagery practice to conduct imagery training in conditions
similar to the practice and competition environments [6]. Exploring the PETTLEP imagery
training model developed by Holmes & Collins [7], researchers are using some elements of video
modelling as has been suggested. For example, sport psychologists have suggested that
PETTLEP imagery, using video modelling, enhanced strength performance [8]. Thus, imagery
interventions based on video modelling and combined imagery and modelling techniques have
been recommended to be a pragmatic method to enhance learning for various sports and learning
circumstances [9] a modelling video is used to practice imagery, a device is needed to view the
video footage. Today, inventions using high-technology devices have improved efficiency in
many areas of daily life. For example, telecommunications and audio-visual devices, namely the
mobile telephone, DVD players, laptop computer computers, and iPod Touch, have been
equipped with multi-purpose functions, are cost effective, user friendly, and have high mobility.
Thus, it seems likely that there is potential for using the new technological devices in the process
of delivering imagery training that includes video modelling. Various devices have been used to
deliver psychological skills training, particularly for imagery and modelling training [2, 10].
Specifically, high technology devices have become popular in the delivery of imagery and
modelling [11, 12]. Some of these devices, such as biofeedback machines, MP4, neuroimaging
analysis devices, computer editing software, and audio-video recorders or players, have not just
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assisted in the delivery of such psychological skills training, but have also increased the
effectiveness of the psychological skills training [13, 14].
Busy athletes with competing time demands have not always given priority to video-based
imagery training that involved substantial time commitment and effort to visit stationary
locations [8]. The development of technology from VCR and DVD players attached to monitors,
to laptop computers and recently to small hand-held devices such as MP4 players, tablet devices,
and smart phones offers attractive alternatives. Several sport psychologists who have used video
equipment intensively to facilitate individual target behaviour performance have proposed
further exploration on the advantages in using highly mobile devices [15]. Moreover, the devices
selected for use in sport settings must be portable enough to capture video footage of athletes’
actions especially on the field. Recent trends in the development of technology have shown
extensive innovations and the production of portable devices with audio-video recording and
display functions. Morris, Spittle [16] recommended that researchers should pay more attention
to investigating the potential of using portable video devices to deliver imagery interventions. For
example, Rymal, Martini [17] reported that rookie athletes used a portable device, specifically
the iPod, before a game, however, examination of the literature did not identify any research
examining the relative efficacy of the strategy of employing portable devices in imagery and
modelling training.
Previous research data indicated that there are some potential benefits of employing portable
devices to deliver imagery and modelling training, therefore, the main aim of this study was to
examine the effectiveness of portable devices (MP4) tin the delivery of imagery and modelling
training among netball players compared to a stationary device procedure (DVD). To investigate
whether use of a portable device affected adherence to the intervention compared to a stationary
device, and whether the portable and stationary devices enhanced athletes’ netball shooting
performance and self-efficacy. A secondary aim was to examine whether different imagery
instructions influenced the effectiveness of imagery training. The data from this study was
expected to provide information and guidance for the use of portable devices to deliver imagery
and modelling training. It was predicted that participants in both portable device conditions
(initial and repeated instructions) would have higher levels of adherence in imagery and
modelling training than those in the stationary device condition. We predicted that participants
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using the portable device would (i) adhere more to use of the imagery and modelling training, (ii)
improve performance more, and (iii) report higher levels of self-efficacy compared to
participants who used the stationary device procedure (control condition).

2 METHOD
2.1 Participants
We recruited 45 female netball players (mean age = 24.9 years, SD = 5.60) for this study. All had
specific skills in shooting and experience playing either as a goal attack or goal shooter and
competing in a local netball league. All participants are best described as active non-elite players
with senior competition experience (mean = 4.18 years, SD =1.45).

2.2 Measures
2.2.1 Imagery Ability
The Sport Imagery Ability Measure (SIAM; Watt et al., 2004) is a 48-item self-report
questionnaire that examines the experience of 60 seconds of imagery of each of four sport-related
scenes on 12 sub-scales. The SIAM has internal consistency reliability ranging from good to very
good with the alpha coefficient values from .66 (speed subscale) to .87 (gustatory subscale) and
moderate to very good test-retest reliability correlations for specific subscales varying from .44
(speed) to .83 (gustatory).
2.2.2 Imagery log
Participants in the portable device conditions used the electronic notes application on the MP4
(iPod Touch) that automatically recorded the date and time of their imagery activities (electronic
imagery log). An imagery logbook was provided to participants in the control condition (DVD),
which they were instructed to complete for every imagery session.
2.2.3 Practice shooting performance
Participants’ shooting performance was evaluated through 45 shots from nine different positions,
three angles (i.e., left and right 45º angle from goal line, middle 90º angle in front of netball posts)
and three distances (i.e., 0.98, 1.96, and 2.94 metres). Shooting outcome was measured by
accumulating the total score from 45 shots (percentage of successful shots) and the shooting
accuracy scoring system replicated previous studies [19]. Three points were given for a
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successful “clean” shot, two points for a successful shot with the ball touching a part of the goal
ring, and one point for an unsuccessful shot, but the ball touched the goal ring. Zero was scored
when the ball completely misses the goal ring. The performance task had a scoring range from 0
(poorest performance: every shot misses the goal ring completely) to 135 (best possible
performance: every shot is a clean goal). All the equipment and dimensions of the task in this
study complied with international netball rules [20].
2.2.4 Self-efficacy for netball shooting
The self-efficacy measure was developed, using guidelines presented by [21], based on his
original procedures for developing a task specific measure of self-efficacy, known as the
microanalytic technique. Participants rated their confidence to perform at each of 8 levels of
netball shooting from the lowest level of 10 out of 45 shots, increasing in 5-shot intervals to the
highest level, that is, 45 out of 45. Participants assessed their confidence to shoot at each level
from 0 (certain cannot do at all) to 100 (certain can do). The final score was the sum of
confidence ratings for all 8 levels of performance, divided by 8, thus, resulting in a range from 0
(low self-efficacy) to 100 (high self-efficacy).

2.3 Equipment and Specifications
The audio instruction and video recording for the imagery training sessions were prepared using a
JVC Everio Camcorder digital video camera (model GZ-HD300). The video footage was edited
using the JVC Everio Media Browser software. The imagery audio instruction and video
modelling were downloaded onto the portable device using iTunes software. An Apple iPod
Touch was selected as the portable device (MP4) to deliver imagery and modelling training. The
same imagery audio instructions and video modelling material were also downloaded onto DVD
for delivery using the stationary device.

2.4 Interventions
The imagery instructions were developed to direct the participants’ attention to the correct
techniques for performing successful shots in netball. The video modelling employed an expert
female netball player model [23], shooting with the correct techniques (Netball Australia high
performance goal shooting notes). The netball shooting video model displayed 100% success.
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The shooting was performed from the same nine positions and angles as the experimental
shooting test. The selection of model shooting examples and audio instructions were made with
advice from two experienced netball coaches (Netball Australia, advance coaching
accreditation). The imagery instructions and video modelling were downloaded onto the MP4 or
onto a DVD. Participants were advised to use the portable devices or the DVD provided,
depending on their assigned research condition as imagery training at least once a day.

2.5 Procedure
Voluntary participation was invited from among the netball shooter players participating in a
local netball competition after ethics approval from the authors’ institution. First, the SIAM was
administered to screen for at least moderate levels (from 150 to 400) of self-reported imagery
ability on the visual, kinaesthetic, vividness, and controllability subscales. This imagery ability
screening procedure was used to ensure that all those who participated had the capability to
benefit from the imagery training. Participants were randomly assigned to one of the three
imagery conditions, with equal numbers of participants in the Initial Instructions Condition, the
Repeated Instructions Condition, and the Control Condition.
The self-efficacy measure was administered to gain a baseline self-efficacy score for the shooting
task (pre-test 1; Figure 1) before the shooting performance test was conducted. Participants
completed the 45 test shots in blocks of five from each location, with 30 seconds rest between the
shooting locations. Next, the self-efficacy measure was administered once more to obtain
participants’ level of self-efficacy after experiencing the shooting performance test (pre-test 2).
The intervention was commenced immediately after the shooting performance and self-efficacy
pre-test. Participants were provided with the portable devices and instructed to perform the
imagery training at least once a day for the duration of seven days. Participants were also advised
to record their imagery training activities using the electronic notes application on the portable
devices. Participants in the C Condition were provided with a DVD that included the same
imagery-training program content as the II Condition and the same video modelling. They were
also instructed to use the DVD provided using a stationary computer and advised to record all
their imagery training activities in the logbook provided. On Day 7, when the intervention
finished, all participants repeated the self-efficacy measure (post-test 1) and then the shooting
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performance test. The final self-efficacy measure was administered immediately after the
shooting performance test (post-test 2).

Self-efficacy measure flow

Fig.1. Self-efficacy measure flow chart

4. RESULTS
4.1 Devices Frequency of Use
MANOVA was employed to examine any significant differences between the two portable
device conditions (II and RI) and the DVD stationary procedure (C) in terms of usage rate
during the seven days of the imagery-training intervention between all three conditions. The
means and SDs showed that the usage frequency of the portable device for the II Condition (M
= 7.80, SD = 0.94), the RI Condition (M = 7.73, SD = 1.16), and the C Condition (M = 4.40, SD
= 1.18) indicated very similar usage for the two portable device conditions, each exceeding one
session per day, whereas usage in the DVD condition was much lower. Using a Bonferroni
adjusted alpha level of .017, there was a significant difference on frequency of device usage
between conditions F (12, 74) = 45.51, p < .0005, partial η2 = .68, with a very large effect size.
The Tukey HSD post-hoc test results showed a significant difference between the II Condition
(scored higher) and the C Condition (p < .0005), and a significant difference between the RI
Condition (scored higher) and the C Condition (p < .0005). There was no significant difference
between the II Condition (scored higher) and RI Condition (p = 1). Using a Bonferroni adjusted
alpha level of .017, there was a significant difference on frequency of device usage between
conditions F (12, 74) = 45.51, p <.0005, partial η2= .68, with a very large effect size. The Tukey
HSD post-hoc test results showed a significant difference between the II Condition (scored
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higher) and the C Condition (p <.0005), and a significant difference between the RI Condition
(scored higher) and the C Condition (p <.0005). There was no significant difference between
the II Condition (scored higher) and RI Condition (p = 1).

4.2 Netball Shooting Performance
With a Bonferroni adjusted alpha level of .017, the MANOVA for netball shooting
performance showed that there was a significant difference between the shooting outcome gain
scores for conditions, F (12, 74) = 4.419, p = < 0.005, partial η2 = .17. The Tukey HSD post-hoc
test showed significant differences between the II Condition (scored higher) and C Condition,
and between the RI Condition (scored higher) and C Condition on shooting outcome gain score
(p < 0.05). Conversely, no significant difference was found between the II Condition (scored
higher) and the RI Condition (p = .99).
Using a Bonferroni adjusted alpha level of .017, MANOVA showed that there was a significant
difference on shooting accuracy gain scores between conditions, F (12, 74) = 4.42, p < 0.005,
partial η2 = .23. Tukey HSD post hoc test results showed significant differences for the shooting
accuracy gain score between the II Condition (scored higher) and C Condition (p < 0.005), and
between the RI Condition (scored higher) and C Condition (p < 0.05). No significant difference
was found between the II Condition and the RI Condition (scored higher; p = .97).
4.3 Self-efficacy for Netball Shooting
The MANOVA results on self-efficacy gain scores show no significant differences between
any conditions in any of the four comparisons F (12, 74) = 0.17, p = 0.98, partial η2 = .001, with
a very small effect size. The analysis signifies that the use of the portable device and stationary
device procedures had limited effects on participants’ shooting self-efficacy and there were no
differences between conditions.

5. DISCUSSION
Consistent with the study hypothesis the results shown that participants in the portable device
conditions employed the device more frequently compared to the participants using the
stationary device (DVD). Employing this MP4 portable method participants’ netball shooting
performances were significantly stronger than with the DVD and desktop computer (stationary
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method). The MP4 is suggested to be a promising technique to deliver imagery and modelling
training as athletes’ shooting performances improved significantly. Researchers have associated
imagery and modelling training with athletes’ performance improvement in various sports [e.g.,
24, 25, 26]. This performance improvement can also be related to the imagery and modelling
training adherence factor, indicating that one reason why participants in the II and RI portable
device conditions recorded greater performance improvement than the stationary device was
because they employed their MP4 more regularly than participants in the C Condition used the
DVD and computer approach. Finally, although participants in the II and RI Conditions
recorded greater performance improvement, participants in the C Condition also showed some
improvement. The overall performance improvement in the C Condition supports previous
research findings stating that imagery delivered by more traditional modes does facilitate sport
performance [27]. Moreover, the reason why the participants in the C Condition recorded
relatively lower performance increment rate compared to the participants in the portable device
condition could largely be due to the frequency of device usage and not due to the variation in
the delivery method.
The two types of instruction were compared to examine whether regularly reminding
participants of the procedure to use the MP4 for imagery and modelling training in the RI
Condition would enhance imagery effectiveness compared to the initial instructions only in the
II Condition. Analyses revealed that there was no significant difference between the two
instructions conditions in terms of adherence or performance enhancement. Thus, both types of
instruction had similar effects in delivering imagery training, leading to enhanced performance.
This suggests that instructions at the beginning of an imagery training session are as effective as
repeated instructions, so there is no need to repeat instructions, which takes up extra time and
could, in some circumstances or for some individuals, be distracting.
Change in self-efficacy as a result of doing imagery training was also examined in this study.
The statistical analysis indicated that none of the devices used in this study significantly
affected participants’ self-efficacy. This self-efficacy result contradicted what has been
proposed by many researchers, which is that imagery practice normally effects athletes’
self-efficacy [28]. Moritz, Feltz [29] noted that the level of correlation or correspondence
between measures of self-efficacy and performance depends on the extent to which the
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measures tap into the same elements of the task, because of the task-specific nature of
self-efficacy. They called this the degree of concordance between measures of self-efficacy and
performance. It is possible that there was a low level of correlation between self-efficacy and
performance in the present study because of low concordance. Examination of the measures
employed, however, indicates that in the self-efficacy measure participants were asked to assess
their confidence in performing netball shots from three angles and three distances. In the
performance measure they actually performed shots from those same angles and distances.
Thus, based on the definition of Moritz et al. concordance between the self-efficacy measure
and the performance measure in this study was very high, so this is not a viable explanation of
the poor relationship between self-efficacy and performance.
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