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The development of motor competence is critical for a child’s holistic devel-
opment and engagement in physical activity across the lifespan. As physical educa-
tion becomes more marginalised in school settings, efforts are needed to enhance
the quality of movement skill learning environments. One such approach is through
the optimisation of task design, instruction and feedback which engages learners in
key attentional (external focus of attention) and motivational (enhanced expectancies
and autonomy support) processes. This paper aims to provide practical examples of
how these key attentional and motivational factors can be applied by teachers in
physical education lessons to optimise the learning of motor skills and motivation to
create a physically literate learner.

KEY WoRrDS: Physical education, External focus of attention, Enhanced expectan-
cies, autonomy support, Motor competence.

Background

Formalised physical education is an effective setting to directly develop
children’s motor skills and provide them with the motivation, confidence,
and physical competence to participate in physical activity throughout the
lifespan (Morgan et al., 2013; Stodden et al., 2008; Whitehead, 2019). In
particular, motor competence has been identified to play a critical role for
children’s holistic development (i.e., social, cognitive, affective, and motor
development; Zwicker et al., 2013; Leonard & Hill, 2014; Libertus & Hauf,
2017). For example, successful development of motor competence may help
protect against the negative associations of physical inactivity (e.g., obesi-
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ty and decline in health, fitness and athleticism; Burton et al., 2022) and
promote better cognitive skills (Van der Fels et al., 2015), higher academic
achievement (Rasberry et al., 2011), whilst reducing instances of social isola-
tion and bullying (Lingham et al., 2012).

In physical education, teachers typically engage children in the motor
skill learning process through verbal instructional approaches (e.g., instruc-
tion and feedback) (Meltzer, 2017). Verbal instruction and feedback are the
most prevalent behaviours to influence motor skill performance and learn-
ing. For example, Partington and Cushion (2013) highlighted that instruc-
tion and feedback accounted for 53.42% of all coaching behaviour in elite
soccer. Additionally, Simpson et al., (2024) reported that 56% of all verbal
communications from physical education teachers where instruction and
feedback directly related to motor skill learning. Despite the prevalence and
importance of instructional behaviours, the quality and content of verbal in-
struction and feedback may be preventing optimal motor skill learning (e.g.,
Powell et al., 2021; Halperin et al., 2016). Additionally, the time available to
physical education in schools is limited due to its progressive marginalisation
in the curriculum in favour of more academic subjects (e.g., maths, science).
(Bailey, 2018). Therefore, there is a necessity to maximise the effectiveness of
physical education lessons. One such method is to optimise the quality and
content of verbal instruction and feedback by underpinning physical edu-
cation with sound theoretical support (Rudd et al., 2019). However, there
appears to be a research-practitioner gap due to a disconnect between scien-
tific research (i.e., theoretical underpinning) and practical application (i.e.,
what practitioners actually do). This is potentially due to the inaccessibility
of scientific content by practitioners (Holt et al., 2017). Therefore, the aim of
this commentary is to describe a method for application of a contemporary
motor learning theory (i.e., OPTIMAL theory) to inform best practice of in-
structional behaviours, which may optimise children’s holistic development
within physical education (Wulf & Lewthwaite, 2016; 2021).

TrE OprTIMAL THEORY OF MOTOR LEARNING

A recent systematic review has highlighted that an external focus of at-
tention, enhanced expectancies and autonomy support are potentially key
factors to optimise children’s motor learning (Simpson et al., 2020; Wulf &
Lewthwaite, 2016; 2021). According to the OPTIMAL (Optimizing Perfor-
mance Through Intrinsic Motivation and Attention for Learning) theory of
motor learning, instructional behaviours and task manipulations which pro-
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mote these OTPIMAL factors (in combination or independently), enable
more desirable motor behaviour (i.e., greater success on motor tasks) and im-
prove psychological characteristics (e.g., confidence and motivation) of the
learner (for overview of the OPTIMAL theory see Wulf & Lewthwaite, 2016;
2021). Specifically, an external focus of attention on intended movement out-
comes or effects has been shown to be effective at improving task success
(e.g., scoring a basket) in a range of different sporting and motor tasks (Chua
et al., 2021). An external focus is effective to motor learning as it better al-
lows for the self-organisation of the motor system without interference from
conscious control (i.e., actively trying to co-ordinate movements — internal
focus of attention), which can lead to sub-optimal performance (Chua et al.,
2021). From a motivational perspective, instructional behaviours which in-
crease expectations for success and reward (i.e., enhanced expectancies) im-
prove motor learning by increasing intrinsic motivation (Bacelar et al., 2022).
For instance, providing knowledge of results after positive practice attempts
(e.g., Chiviacowsky et al., 2019), lowering perceptions of task difficulty (e.g.,
Bahrami et al., 2022), and enhancing conceptions of ability (e.g., Harter et
al., 2019) have demonstrated to be effective methods to enhance expectations
and improve motor learning, performance and motivation. Additionally, sup-
porting a learner’s basic psychological need for autonomy through providing
opportunity for choice (e.g., order of tasks or equipment colour; Chua et al.,
2020), or supportive instructional language (compared to more controlling
language; Hooyman et al., 2014) can increase a learner’s intrinsic motivation
and enhance motor learning through direct (i.e., increasing task-relevant at-
tention) and indirect (i.e., via enhanced expectancies) pathways (Simpson et
al., 2024; Legault & Inzlicht, 2013; Grand et al., 2015; Grand et al., 2017).
According to OPTIMAL theory, instructional approaches which com-
bine an external focus, enhanced expectancies and autonomy support fac-
tors better help learners couple their goals with their intended actions. For
instance, ‘your long jump is getting better every time (enhanced expectancies),
try to approach the board as fast as possible and bounce off it (external focus),
if you wanted to increase your run up this could help you get more speed on
your approach (autonomy support)’ encompass all three OPTIMAL factors.
It is proposed that goals are more intertwined with their intended actions,
due to dopaminergic responses associated with reward (i.e., successful per-
formance), which in turn contributes to improved functional connectivity
across neural network regions including the efficient switching from the de-
fault mode to task-related brain networks. This process readies the motor
system for task execution and helps to consolidate motor memories (Li et
al., 2015). In sum, when present, these OPTIMAL factors trigger a virtuous
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cycle for motor learning by increasing opportunities to experience success,
leading to improved motivation and future expectations, which benefits fu-
ture performances (Abdollahipour et al., 2017; Simpson et al., 2020a; 2020b
2024) (figure 1). In contrast, when these OPTIMAL factors are absent there
is less opportunity to experience success potentially leading to a vicious cycle
which hinders motor learning.

However, it should be noted that some research has challenged the tenets
of OPTIMAL theory (McKay et al., 2023; McKay, et al., 2024). Specifically,
Mckay et al., (2024) highlighted that reporting bias may be accentuating the
superiority of an external focus over an internal focus of attention (i.e., a
focus on bodily movements) in the motor skill learning literature. Mckay and
colleagues (2024) suggest that a learner’s focus of attention (i.e., internally
or externally) may have variable effects depending on the skill learning con-
text. For example, Gottwald et al., (2023) suggest that an internal focus may
be more effective in situations where proprioceptive information is critical
for task success (e.g., gymnastics; dance) and where an external focus may
direct the learner’s attention to less-optimal-task information. Indeed, the
OPTIMAL theory’s central mechanism is “goal-action coupling” where an
internal focus may be more effective in facilitating the coupling of actions
with intended goals (i.e., where proprioceptive information is critical) (Gott-
wald et al., 2023; Gottwald et al., 2020). Additionally, Mckay et al., (2023)
indicated that studies examining enhanced expectancies and self-controlled
practice (autonomy support) are underpowered and that reporting bias may
have inflated the positive effects of these motivational factors on motor per-
formance and learning. However, Parma et al., (2024) reported that learning
was more likely to occur when motivation was increased after exposure to
enhanced expectancies and autonomy support conditions (but evidence is
limited). Despite the potential limitations within OPTIMAL theory research,
the importance of attention and motivation for skill learning cannot be un-
derstated, particularly for a child’s holistic development (Whitehead, 2019).
Therefore, combining OPTIMAL factors through verbal instruction and
feedback has appears useful to improve children’s learning and motivational
in physical education (e.g., Abdollahipour et al., 2017; Simpson et al., 2020a;
2020b; 2024; Wulf et al., 2014).

Therefore, using the OPTIMAL theory as a framework to underpin
verbal instruction and feedback in physical education may help to increase
experiences of success, thereby increasing motor competence, leading to a
positive spiral of engagement in physical activity (Stodden et al., 2008). Ad-
ditionally, it is worth noting that this commentary is not intended to be crit-
ical of other theories and approaches to motor learning/development nor is
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it positioned from a specific pedagogical approach (e.g., linear, and non-lin-
ear). Indeed, PE teachers may require a more nuanced approach that blend
different theoretical perspectives depending on specific teaching contexts
(Alali, et al., 2024). Instead, the aim of this commentary is to provide phys-
ical education teachers with a useful framework to optimise their verbal in-
structional behaviours and children’s motor learning and competence within
physical education. The following sections provide examples of how each
OPTIMAL factor can be applied in physical education.

AprPLYING AN EXTERNAL Focus OF ATTENTION

Directing attention externally to the intended movement outcome or ef-
fect (e.g., ‘follow through with the bat after hitting the ball’) has been shown
to improve both the performance outcome and characteristics of movement,
relative to focusing internally on the body itself (e.g., ‘follow through with
your hands after hitting ball’) (Chua et al., 2021). Observational research
(Simpson et al., 2024) highlights that physical education teachers do employ
externally focused instruction and feedback in their current practice (Simp-
son et al., 2024). But consciously designing external focus cues prior to deliv-
ery could be an effective method to integrate such language more frequently
into PE lessons. Additionally, reflecting on current instructions can highlight
opportunities to optimise them. For example, in a basketball passing task,
an internal focus instruction may be ‘push through your fingers on release’
whereas the instruction could be optimised by changing the language to shift
attention from the fingers to the ball; ‘push through the ball on release’. The
alteration of merely a few words has shown to affect the individual’s focus of
attention, and thereby motor learning and performance (Chua et al., 2021,
Yamada et al., 2020).

Winkleman (2020) proposed the 3D (description, direction, distance)
cuing model to effectively create external focus cues. Specifically, description
refers to how the movement should be completed (i.e., ‘push’); direction of
the action refers to reference to the self or an implement (e.g., ‘through [the
ball]’); lastly, distance refers to whether the focus is closer or further from
the body (i.e., ‘the ball’). Applying Winkleman’s (2020) framework could fur-
ther optimise the previously developed instruction, for instance, ‘push pow-
erfully [description] through the ball towards your teammate [direction and
distance]’. Fine-tuning instructions throughout the task can then be used to
emphasise certain aspects for a better movement outcome (i.e., focusing on
pushing powerfully to increase the velocity of the pass; ‘powerful pass’).
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Externally focused instructions and feedback may prove to be effective
when correcting specific movement errors or employed to direct learners to
more task-relevant information (Chow et al., 2014). For example, in a basket-
ball dribbling task the feedback ‘#ry to get the bounce lower’ could allow the
motor system to naturally self-organise into a more controlled and guarded
dribbling technique. Moreover, a broader external focus cue can be used to
set up the parameters for which the learner will be operating within, by high-
lighting task-relevant cues (Herrebrgden, 2023). For example, in a volleyball
setting lesson, the instruction ‘see how long you can keep the ball off the floor,
Just using the set shot’ emphasises the aim of the task (i.e., keep the ball off
the floor using the set shot) and highlights the most task-relevant source of
information (i.e., the ball and keeping it off the floor). Clear visual cues when
designing tasks may optimise performance (Coker, 2016). Naturally, imple-
ments in the environment (e.g., benches, ropes, balls) provide an external
focus, and have a strong congruence with the task outcome. For example, a
trampoline naturally presents the opportunity to jump/bounce on, however,
an external focus cue can be used to develop technique (i.e., jump height;
‘explode towards the ceiling with each jump’).

Environmental cues (in the absence of implements) can be used to help
learners attune to information that may lead to opportunities for success. For
instance, in a soccer passing task, where the teacher is trying to develop off-
the-ball movement, an external focus cue could be used to highlight spaces
to move into to receive a pass (e.g., focus on looking for space on the pitch,
when you find the space, drive into the gap’). In summary, an external focus
can be used to highlight key information sources and refine movement pat-
terns, which can lead to improved performance/learning. Table I provides
examples of ways to implement an external focus in various PE tasks.

Nonetheless, whilst the use of external focus instructions and feedback
is suggested to be more beneficial, it does not mean that an internal focus
cannot be used (Carson & Collins, 2016). As highlighted previously, an in-
ternal focus may be more beneficial in coupling actions with intended goals
(e.g., throwing a javelin as far as possible) in situations where information
about bodily actions is more important to the task (Gottwald et al., 2023;
Gottwald et al., 2020). For example, the external focus instruction to ‘focus
on throwing to javelin to the cone at the 20m mark’ gives the learner an un-
derstanding about the task goal with clear external visual cues. However, an
internal focus that promotes the follow through of the arm may be equally
beneficial in achieving the task goal (i.e., maximising the distance the javelin
is thrown). In this way an internal focus may be useful in correcting errors to
promote more biomechanically effective movement patterns (Davies et al.,
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2023). Additionally, an internal focus may help the learner grasp the move-
ment/skill being learned or more explicitly direct them towards a movement
pattern that better facilitates successful performance. This thereby may be
useful when motor competence is low and early success/improvements en-
gage the learner in the task, thereby increasing their opportunities to expe-
rience success and resultantly their motivation and learning (i.e., a virtuous
cycle of learning). Moreover, some externally focused instructions may lack
clarity/be too vague thereby not promoting relevant task information and di-
minish learning. For example, ‘driving the ball upwards powerfully’ provides
more task-relevant information than ‘focus on the ball’ despite both being
externally focused instruction. In this case an internal focus instruction focus
on driving the hand forward powerfully” will likely be more effective than the
external focus instruction Yocus on the ball’. Therefore, instructions that are
clear, comprehendible and best represent the desired movement/effect (i.e.,
using an internal or external focus) may be most optimal in aiding goal-ac-
tion coupling. Considering this, PE teachers should be pragmatic with their
use of instructions given the contextual knowledge of the group of learner’s

skill level and task.

APPLYING ENHANCED EXPECTANCIES AND AUTONOMY SUPPORT

As highlighted previously enhanced expectancies and autonomy sup-
port are key motivational tenants of the OPTIMAL theory. Enhanced ex-
pectancy manipulations lead learners to believe that there is a high chance of
success and are more likely to experience rewarding situations (i.e., task suc-
cess) (Bacelar et al., 2022). Additionally, when learners are allowed to make
choices during skill practice or instructional language is supportive, they feel
a greater sense of control over their behaviours (Grand et al., 2017). When
skill practice conditions enhance expectancies and support autonomy, in-
trinsic motivation is increased improving effective goal-action coupling and
motor learning (figure 1) (Wulf & Lewthwaite 2016; 2021). The following
section highlights examples of how enhanced expectancies and autonomy
support could be applied in physical education.

An accessible method to a enhance a learner’s expectancies for success is
by providing positive feedback after successful performance (e.g., ‘great pass!’),
as opposed to negative feedback on unsuccessful performance (e.g., ‘No, you
need to get more height on the jump’). Feedback after good attempts-only has
been shown to consolidate skill learning (Saemi et al., 2011) and likely mitigate
de-motivating thoughts from failures, enabling future task engagement. Nev-



482 T. Simpson, T. Hawkins, D. Marchant, H. Singh

a)
2
8 —‘—" ----- ‘~‘~
5 [ 34 ~
y v
/ Low |
A
\
5 s
g Im7\
E focus
b)
g
<
HEE)
2/
e s rocs BN\
!aml‘
! Motor
coalfcuon ana’
\ coupling N
8 ooy 4
= ™
Virtuous cycle

Figure 1. - The vicious (a) and virtuous cycles (b) of OPTIMAL Theory (Wulf &
Lewthwaite, 2016, p1405).

ertheless, despite only focusing on positive elements of performance, students
will experience failure during PE. Therefore, use of instruction and feedback
that establishes a growth mindset (i.e., framing errors as positive in the learning
process) and continuous development will help protect intrinsic motivation/
increase task effort (Chiviacowsky & Drews, 2014). For example, PE teachers
can positively frame a learner’s conceptions of ability, essentially making them
believe that successful performance is achieved through high effort, regardless
of their perceived ability (Chiviacowsky & Drews, 2014). For example, feed-
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back statements such as, ‘those free kicks were very good, it’s clear you have
been working hard’ demonstrates to the learner that successful performance
is attainable with practice and effort, and not due to inherent ability (Harter
et al., 2019). Then, when failure does occur this positive developmental feed-
back promotes a positive mindset that helps to protect motivation and increase
task engagement (i.e., continued motivation to practice (Simpson et al., 2020b;
Goncalves et al., 2018).

Beyond feedback, expectations can be enhanced through session de-
signing and pre-task instruction. However, it is important to consider that
the concept of success with challenge (Wulf & Lewthwaite, 2016; 2021)
is critical to reap the benefits of enhanced expectancies. In essence, too
little challenge on a task and learning is less likely to occur, however, too
much challenge (i.e., without experiences of success) can be de-motivat-
ing for the learner and decrease task-engagement (Hodges & Lohse, 2022).
The challenge point hypothesis suggests that there is an optimal challenge
point where learning is most likely to occur but at the expense of short-
term performances. This optimal challenge point is an interaction between
the nominal difficulty of the task and skill level/competency of the learner
(an interaction termed functional task difficulty) (Guadagnoli & Lee, 2004;
Hodges & Lohse, 2022). For example, learning to perform a cartwheel is
more difficult than throwing a javelin per se because it requires greater cog-
nitive effort to coordinate the action. However, learners with greater motor
competence (particularly in gymnastic skills) will perceive the cartwheel as
easier compared to learners with poorer motor competence (Guadagnoli &
Lee, 2004). (i.e., an individual’s perception of difficulty for the task). There-
fore, the optimal challenge point is different for each individual and requires
physical education teachers to monitor and adjust challenge to ensure an ap-
propriate/optimal difficulty level. However, the optimal challenge point may
lead to poorer immediate performance (but better long term-learning) which
may undermine intrinsic motivation. Yet, balancing challenge, motivation,
and success can be achieved through careful pre-consideration (i.e., lesson
planning) of how to enhance expectations.

Firstly, expectations can be enhanced through the setting of a clear and
achievable performance criteria (Marchant et al., 2019). For example, in a
volleyball setting task, an achievable criterion may be to complete five con-
tinuous set shots with a partner/group without the ball hitting the floor. The
setting of clear goals can help focus a learner’s attention to the task and helps
them to develop their intrinsic feedback, and potentially, facilitate their ex-
ploration of more appropriate movements. Where success is not achieved,
appropriate positive growth-mindset feedback should be provided to en-
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courage continuous development (Chiviacowsky & Drews, 2014). Addition-
ally, seeking opportunities for setting various challenges and opportunities
for progression/regression should be considered. For example, a basketball
dribbling lesson could be structured to progressively increase challenge
throughout the lesson/task (i.e., dribble to a cone and back, dribble to cone
with cross-over, dribble past an opponent) or to simplify game-based tasks
(i.e., lowering the net in badminton to encourage longer rallies). Here the
teacher can provide autonomy support by allowing learners to control the
pace of progression (and regression if required) by allowing them to change
aspects of the environment (e.g., increase and decrease net height, change
of court dimensions) to manage their own challenge point (Moskowitz et
al., 2020). Instruction and feedback can be used to place additional value
on more challenging tasks or bias learners towards more relevant task-infor-
mation (i.e., an external focus) through autonomy supportive language (i.e.,
that is suggestive rather than controlling; e.g., “you might want to think about
pushing harder to make sure the pass reaches your teammate’) and positive
mindset setting (i.e., framing good performance through effort exertion rath-
er than ability level). Thereby, pre-task instructions can include all 3 OPTI-
MAL factors (external focus, enhanced expectancies and autonomy support)
and reap the additive benefits of combing these factors including improved
motor learning, increased motivation/confidence and persistence through
adversity (Simpson et al., 2024; Chua et al., 2020). For example:

On the next task, you choose the challenge. You might want to dribble to
the cone and back, you might want to switch the ball between your hands as
your dribble, or you might want to try and perform a crossover through your
legs. You choose the challenge, if you put the effort in, you can achieve the last
two challenges. Here are some top hints for when you are dribbling, you might
want to use these hints to help you tmprove your skills. As you are dribbling,
focus on keeping the ball at a consistent height that will help you maintain
control of the ball.

Of course, the teacher must play a critical role in ensuring any choice of
challenge is developmentally appropriate, as children will consciously select
tasks that bring them success to protect social worth (White et al., 2021), and
consequently, may make choices that do not facilitate optimal learning (Ziv
& Lidor, 2021).

In addition to choice over challenge, teachers can offer choices to
learners such as, frequency of demonstrations (i.e., letting the child ask for
demonstrations when they think they need it) (van Maarseeven et al., 2018),
frequency of feedback (i.e., the teacher only provides feedback when asked
for) (Carter & Ste-Marie, 2017) and on incidental elements (e.g., bib and ball
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colour, choice of practice partner). Research has demonstrated that allowing
children choices during skill practice leads to enhanced motor learning and
intrinsic motivation potentially impacting longer-term engagement in phys-
ical activity (and skill practice) (Simpson et al., 2020a). Again, physical edu-
cation teachers” knowledge of their student’s competencies and behaviours
is required to allow appropriate choices for learning (Simpson et al., 2020a).
Additionally, supportive language could be integrated with such instruction
and feedback to guide learners towards successful actions and help them to
seek a greater challenge point. For example, feedback statements such as
‘fantastic gymnastic routine, now you might consider more difficult balances
to show me your skills’, steers away from controlling terminology which can
be prescriptive in nature (e.g., ‘you must bend your legs more to generate
power’) and allows the learner to consciously think of alternative ways to
demonstrate their capabilities. Finally, providing meaningful rationales for
decisions, instruction or feedback made/provided by the teacher (e.g., ‘Bend-
ing your legs more will help to generate more power on the ball, this will help
you to get it over the net and give you a better chance at scoring a point’)
and considering student’s feelings, opinions and perspectives (e.g., allowing
suggestions to be offered, supporting group discussions and questioning)
can support autonomy (Su & Reeve, 2011). Overall, enhancing expectan-
cies and providing autonomy support in PE lessons will improve a learner’s
confidence, intrinsic motivation and motor learning, having holistic benefits
on the students’ development. Table II & III provide examples of methods
to implement enhanced expectations and autonomy support in various PE
tasks/scenarios.

Summary

This paper presents examples of how to integrate an external focus, en-
hanced expectancies, and autonomy support factors into physical education
lessons through instructions and feedback. This is not an exhaustive overview
of how the factors can be applied, nor does it account for the range of factors
influencing motor learning. Instead, it is intended to provide PE teachers with
a useful framework to help optimise the learning of motor skills to develop
motor competence and improve intrinsic motivation. Ultimately to increase
physical activity levels throughout the lifespan and encourage more holistic
development. The challenges faced by teachers (i.e., class sizes, equipment
availability, time-constraints, behaviour management and level of competency
delivering PE) will ultimately define how these factors are used in practice.
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Acknowledging that there is not always opportunity to ‘optimise’ learning, and
that there is not a one-size fits all approach will help physical education teach-
ers to slowly implement these factors into their PE lessons. Nevertheless, the
examples provided in this paper show how each factor can be applied but also
highlights the integration of OPTIMAL factors through combined instruc-
tional approaches and implicit task design. We are not suggesting that without
these factors learning will not occur, or that all instruction and feedback should
combine these factors. Instead, performance, learning and motivation will be
optimised as compared to when these attentional and motivational factors are
absent from skill practice, and ultimately facilitate young people to become
more active, healthier and motor competent.
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