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Abstract

The purpose of this online study was to examine the effectiveness of concurrent positive and
negative visual feedback on the performance of a rotary-pursuit task. One hundred and nine
physical education students were randomly assigned to three groups: a positive feedback group
(n=37), anegative feedback group (n = 35), and a control group (no feedback; n =37). The
students participated from their own home computers and performed an easy, moderate, and
difficult rotary-pursuit task. On Day 1, the participants performed a pre-test with no feedback
and practiced eight trials of each level of difficulty with the assigned feedback. On Day 2, they
practiced eight trials of each level of difficulty again. On Day 3, they practiced eight trials of
each level of difficulty with feedback and performed a post-test with no feedback. Finally, the
participants were asked to report their subjective assessment of the task difficulty. The main
findings were that in the task of moderate difficulty, negative feedback led to the best
performance during practice. In addition, regardless of the difficulty level, practicing with
negative feedback led to the best performarnce in the post-test. The results suggest that task
difficulty moderates the effects of feedback on performance and that providing concurrent

negative visual feedback in-a continuous task may be more advantageous.

Keywords: concurrent feedback, motor learning, rotary-pursuit task, visual feedback, online

studies
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The Effectiveness of Concurrent Positive and Negative Visual Feedback on a Computerized
Motor Task of Varying Difficulties

Introduction
Feedback — the information learners receive as they try to produce a motor action — is one of the
most important features of practice in motor learning (Schmidt et al., 2019). Feedback is often
intrinsic and represents information that performers of the motor actions receive from their own
senses but can also be extrinsic when it is received from other individuals (e.g., coaches,
teachers, instructors) or from external devices (e.g., computers, video screens). Extrinsic
feedback can augment intrinsic feedback and provide valuable information for the performer of
the action (and therefore, it is often referred to as augmented feedback) (Schmidt et al., 2019).

Augmented feedback can be delivered in several ways. For example, terminal feedback is
provided after a motor action is completed while concurrent feedback is given while the action is
in progress (Sattelmayer et al., 2016). In general, Sigrist et al. (2013a) suggested that concurrent
feedback enhances acquisition performance but not learning. Sattelmayer et al. (2016) added that
there is some (although limited) evidence to show that terminal feedback can be more beneficial
in a transfer test, compared-with concurrent feedback. A possible explanation for the suggested
superiority of terminal feedback over concurrent feedback in a transfer test is the guidance
hypothesis. According to this hypothesis, learners who practice with concurrent or frequent
feedback may become dependent on it, and thus, when feedback is removed in a transfer test,
their performance suffers (Salmoni et al., 1984; Wulf & Shea, 2002).

A number of variables can moderate the benefits of either terminal or concurrent
feedback. For example, regardless of the timing of the feedback, it can be either positive —

emphasizing what the learner did well, or negative — emphasizing what the learner did wrong.
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Studies on terminal feedback usually show that providing the learner with positive feedback
leads to better performance and learning compared with negative feedback (e.g., Badami et al.,
2012; Chiviacowsky & Wulf, 2007; Chiviacowsky et al., 2009; Saemi et al., 2012; Saemi et al.,
2011); but see Halperin et al., 2020, for improved performance when receiving negative
feedback). However, not much is known about the differences between positive and negative
concurrent feedback.

To explain potential disparities between positive and negative feedback, we can examine
the literature pertaining to rewards and punishments in motor learning. Often, individuals tend to
perceive positive feedback as rewarding and negative feedback as punishing. However, it is
imperative to note that from a behaviorist standpoint, this perception is not universally consistent
due to the subjective nature of what constitutes rewardsnd punishment. What might be
rewarding for one individual might not hold the same value for another (Lohse et al., 2019).
Nevertheless, rewards can be extrinsic (e.g., money) or intrinsic (e.g., feeling of competence)
(Lohse et al., 2019). Providing positive feedback can, for example, lead to elevated feelings of
competence, and thus motivation.

Positive feedback swhenrewarding to an individual, facilitates a form of learning known
as reward-based learning, which is processed in the motor cortex via neurons that release
dopamine (Beierholm, 2013). Consequently, the utilization of rewards should potentially
enhance longer-term retention (Shmuelof et al., 2012). In contrast, when individuals face
punishments, the learning process relies on movement errors that are processed in the cerebellum
(but may have little effect on postponed retention) (Galea et al., 2011), and so negative feedback
can improve adaptation during training. The abovementioned literature indicates that rewards

and punishments affect learning and memory retention differently (Galea et al., 2015), and so
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understanding these mechanism can offer valuable insights into the roles positive and negative
feedback play in influencing performance and learning.

Moreover, the effects of positive and negative concurrent feedback may be moderated by
task difficulty. Indeed, task difficulty has been shown to moderate the effects of terminal
feedback (e.g., Guadagnoli et al., 1996; Sidaway et al., 2012). In children for example, the
provision of feedback after 33% of trials resulted in improved learning of an easy task, but in a
more difficult task, learning was better facilitated when giving feedback after 100% of the trials
(Sidaway et al., 2012). In another study on adults (Guadagnoli et al., 1996, Exp. 2), summary
feedback after 5 or 15 trials led to better retention performance of an.€asy task compared to
feedback after each trial. However, in a complex task, compared to summary feedback after 15
trials, feedback after each trial led to better retention petrformance. Finally, in a study that used
concurrent feedback (Wulf et al., 1998, Exp. 2), more frequent feedback led to better learning of
a complex task.

our purpose in the current study was to examine the effects of positive and negative
concurrent feedback on performance of a continuous tracking task of various difficulties. We
chose to examine concurrent feedback for two reasons. First, the literature on the relationships
between positive and negative concurrent feedback, task difficulty, and motor performance is
limited. Second, concurrent feedback is used in various continuous sporting activities. For
example, runners receive feedback from their coaches while running and Formula 1 drivers get
real-time feedback from their engineers during races as they drive. Consequently, studying
concurrent feedback is of both theoretical and practical significance. We hypothesized that: (1)

task difficulty would moderate the effect of positive and negative feedback on performance, and
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(2) based on the literature on terminal feedback, we hypothesized that positive feedback would
lead to improved performance compared with negative feedback.
Method
This study was conducted online on a cloud-based platform (Gorilla.sc; Anwyl-Irvine et al.,
2020). This platform allows for creating online studies in which participants participate from
their own computer. All raw data is available in an online repository
(https://osf.i0/qtzw8/?view _only=645t7040397b47a889a34db815992618).
Participants
The sample was calculated using G*Power (Faul et al., 2007) to find.a between-factor effect in a
Two-way Analysis of Variance (ANOVA) (three groups X three levels of difficulties) with
repeated measures on the Difficulty factor. In previous studies on positive and negative
feedback, researchers usually found moderate to_large effect sizes (e.g., #°, > .28; Chiviacowsky
& Drews, 2016, Cohen’s d > 0.7; Abbas & North, 2018, and Cohen’s d > 0.50 in a continuous
task; Goudini et al., 2018). Therefore, we used a moderate effect size (Cohen’s f= 0.25) for our
power analysis. The following values were used for the calculation: Cohen's f=0.25, alpha =
.05, number of groups = 3;number of measurements = 3, correlation among repeated measures =
.5, required power =.80. We performed the power analysis based on the between factor (Group
effect) and not the Group X difficulty interaction because group differences per se were of
interest and because previous effect sizes for a between factor were available. Due to the study
being powered to detect main effects, findings concerning interactions may have been
underpowered, and as such, they should be regarded as exploratory.

The calculation showed that 108 participants are required to achieve this statistical

power. Out of 113 physical education students who participated, 109 were included in the
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analysis. Data of four participants were discarded because their data suggested that they did not
engage with the task (see data analyses section for details).

The participants were randomly assigned by the software to three groups: (a) a positive
feedback group (n = 37; 20 females), (b) a negative feedback group (n = 35; 18 females), and (c)
a control group (n = 37; 19 females). All participants read an online informed consent form and
checked a box stating that they agree to participate. The study was approved by the Ethics
Committee of the Academic College at Wingate (Approval # 321).

Task

We used a computerized rotary-pursuit task in which participants were.asked to use their
computer mouse to follow a small circle of different radii that: moved on the circumference of a
larger circle with a radius of 250 pixels. Three task difficulties were used: (a) an easy task —
radius of circle to track = 40 pixels, (b) a moderate difficulty task — radius of circle = 30 pixels,
and (c) a difficult task — radius of circle = 20 pixels, as can be seen in Figure 1. Each trial lasted
12 seconds during which the small circle the participants were asked to follow encircled the
circumference of the larger circle three times (four seconds per orbit). The sizes of the circles in
each of the tasks were based on.a pilot study of 10 participants who practiced in various radii.
For the easy task, the chosen radius led to 60-70% success (time the curser was on target out of
the total 12 seconds of the trial); for the task of moderate difficulty — 45-55%, and for the

difficult task — 20-30%.

Figure 1
An illustration of the task for (a) the negative feedback group in which a red square with the

word "off" appearing when the curser is not on the circle, (b) for the positive feedback group in



154

155

156

157

158

159

160

161

162

163

164

165

166

167

which a green square with the word "on" appearing when the curser is on the circle, and (c) for

the control group with no feedback.

Procedure

The study was completed in a series of three sessions. A link to the study's website was sent to
each of the participants and participation took place on each participant’s personal computer. In
Session 1, the participants'read.an online consent form and agreed to participate in the study.
Then, they performed apre-test that included five trials from each of the three levels of difficulty
with no feedback. The acquisition phase began after the pre-test. The participants performed
eight trials, with a five-second rest between trials, from each of the three difficulties with
feedback based on group assignment (see Figure 1) for a total of 24 trials. In the control group,
the mouse cursor was visible, enabling participants to track the target's position and determine
whether the cursor was precisely on or off the target. Therefore, the difference between groups

was only in the valence or intensity of the feedback. The participants in the positive feedback
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group observed a prominent green square with the word “on” in its center when the curser was
on target. Conversely, the participants in the negative feedback group observed a prominent red
square with the word “off” in its center when the curser deviated from the target.

Session 2 took place 24-48 hours after Session 1 and included 24 trials — eight trials from
each level of difficulty. Finally, in Session 3 that took place 24-48 hours after Session 2, the
participants performed again the 24 trials and in addition, performed a post-test that was similar
to the pre-test. The order of the tasks in the pre-test, the acquisition sessions, and the post-test
was counterbalanced. In addition, after completing eight trials from each difficulty level during
the three acquisition sessions, the participants were asked to report their subjective assessment of
the task difficulty on a scale of 1 (very easy) to 10 (very difficult).

Data analyses

The main dependent variable was time-on-target that could range between 0-12 seconds in each
trial (each trial lasted 12 seconds). Four participants were removed from the study because they
presented time-on-target values that were shorter than the time recorded if the curser did not
move at all (when the curser did not. move, the circle encircled it three times as it moved around
the circumference of the large.circle).

To examine differences in time-on-target in the pre-test we conducted a two-way
ANOVA (Group [positive feedback/negative feedback/control] X Difficulty [easy, moderate,
hard]) with repeated measures on the Difficulty factor. To examine differences in subjective
assessment of task difficulty, we conducted a three-way ANOVA (Group [positive
feedback/negative feedback/control] X Difficulty [easy, moderate, hard] X Session [Day 1/2/3])
with repeated measures on the two latter factors. To examine the differences during the post-test,

we conducted a two-way ANCOVA (Group X Difficulty) with repeated measures on the
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Difficulty factor and with the pre-test times-on-target as a covariates. To examine performance
during acquisition we conducted a three-way ANOVA (Group X Difficulty X Session] with
repeated measures on the two latter factors. We chose ANOVA for the acquisition trials and
ANCOVA for the post-test due to the similarity between the pre-test and post-test. Both
assessments comprised an identical number of trials and provided no feedback to participants.
Therefore, to address variations between groups during the pre-test, we opted for ANCOVA. In
contrast, the acquisition trials differed between groups in terms of feedback type, setting them
apart from the pre-test trials. As a result, we made the decision not to include the pre-test in this
analysis.

Whenever necessary, we used the Greenhouse-Geisser correction for violation of the
assumption of sphericity. Holm-Bonferroni post-hoc analyses were conducted for all significant
findings, and partial eta-squared or Cohen's d were used as effect sizes to match the relevant
statistical test. Alpha for all analyses was setat .05. All statistical analyses were conducted in
JASP (JASP Team, 2020), and R (R Core Team, 2020).

Results

Time-on-target durations for all.groups and for all conditions are presented in Figure 2.

Figure 2.

Time-on-target durations for all experimental groups in the easy task (a), the moderate difficulty

task (b), and the hard task (c). Error bars represent 95% confidence intervals.
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Time on Target during the Pre-test

A two-way ANOVA (Group X Difficulty) with repeated measures on the Difficulty factor
revealed a Group effect, F(2, 106) =4.29, p = .016 , #°, =.08. A Bonferroni post-hoc analysis
found a difference between the negative feedback group (6.3 £ 1.7 s) and the control group (5.2
+ 1.5 s, Cohen’s d = 0.61) but there was no difference from the positive feedback group (5.5 +
1.5 s). There was also a Difficulty effect, F(2, 212) = 776.92, p < .01 , #°, =.88. As expected,
times-on-target differed significantly between all difficulties. There was no Group X Difficulty
interaction, F(4,212)=.71,p=.59 ,5°, =.01.

Time on Target Differences between Pre-test and Post-test

A two-way ANOVA (Test X Difficulty) with repeated measures on both factors revealed a Test
effect, F(1, 106) = 14.17, p < .01 , 5°, =.12. Time-on-target was longer in the post-test (6.2 + 1.7
s) compared to the pre-test (5.7 = 1.7 s, Cohen’s.d = 0.3). There was also a difficulty effect,
F(1.79, 189.68) = 1,356.19, p < .01 , #°, =.93. Bonferroni post-hoc analysis showed that all three
difficulties differed significantly (3.6, 6.2 and 8.1 s, for the hard, moderate, and easy tasks,
respectively; all Cohen’s d > 1.00). There was no Test X Difficulty interaction, F(2, 212) = 1.29,
p=.28,n° =01.

Time on Target during Acquisition

A three-way ANOVA (Group X Difficulty X Session) revealed a Group effect, F(2, 102) = 8.31,
p <.001, 5, =.14, a Difficulty effect, F(2, 408) = 1,993.09, p < .001, °, =.95, and a Group X
Difficulty interaction, F(4, 408) =2.48, p =.045 , #°, =.05. To find the source of this interaction
we averaged time-on-target for all sessions in each difficulty level and conducted one-way
ANOVAs between groups in each level of difficulty. All three ANOV As were significant: hard

difficulty, F(2, 106) = 6.25, p < .01, #°, =.11; moderate difficulty, F(2, 106) =7.62, p <.01 , #°,
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= .13; easy difficulty, F(2, 106) = 7.03, p < .01 , °, =.12. Bonferroni post-hoc analyses were
conducted to reveal the interaction.

In the hard level of difficulty, the only significant difference was between the negative
feedback group (4.4 + 1.7 s) and the control group (3.3 = 1.1 s; Cohen’s d = 0.83). Time-on-
target in the positive feedback group (3.8 &+ 1.3 s) did not differ from the control group (Cohen’s
d =0.41) or the Negative feedback group (Cohen’s d = .42).

Similarly, in the easy level of difficulty, the only significant difference was between the
negative feedback group (9.1 & 1.4 s) and the control group (7.8 = 1.6 s; Cohen’s d = 0.88).
Time-on-target in the positive feedback group (8.4 = 1.7 s) did not/differ from the control group
(Cohen’s d = 0.40) or the Negative feedback group (Cohen’s d = .48).

However, in the moderate level of difficulty, Time-on-target differed significantly
between the negative feedback group (7.3 &+ 1.8 s), the positive feedback group (6.3 = 1.7 s;
Cohen’s d = 0.61), and the control group (5.8 = 1.7 s; Cohen’s d = 0.91). There was no
difference between the positive feedback group and the control group (Cohen’s d = 0.30). (see

Figure 3).

Figure 3.

The Group X Task interaction. In the moderate difficulty, differences were significant between
all three groups. In the hard and easy difficulties, differences were significant only between the
negative feedback group and the control group.

*p <.05; Error bars represent the standard error.
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There was no session effect, F(2,204) =2.04,p =13, ;72p =.02, no Group X Session
effect, F(4, 408) = 0.88, p = .48, °, =.02, no'Difficulty X Session effect, F(4, 408) = 0.99, p =
41, »°, =.01, and no Group X Difficulty X Session effect, F(8, 408) = 1.06, p = .39, #°, =.02.
Time on Target in the Post-test
A two-way ANCOVA (Group X Difficulty) with pre-test time-on-target in the three difficulties
as covariates revealed a Group main effect, F(2, 101) =3.74, p = .03 , °, =.07. A Holm-
Bonferroni post-hoc analysis showed that the participants in the negative feedback group were
able to stay on target for longer durations (6.9 + 1.5 s) compared with the participants in the
control group (5.5 + 1.6 s, p = .04, Cohen's d = 0.56), but not compared to the participants in the
positive feedback group (6.3 + 1.7 s, p > .99, Cohen’s d = 0.13). The difference between the
positive feedback group and the control group was not significant, but the effect size was

moderate (p = .08, Cohen’s d = 0.44).
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There was also a Difficulty effect, F(1.76, 177.39) = 15.88, p <.001, °, =.14. Time-on-
target was highest in the easy condition (8.3 & 2.0 s) compared with the moderate-difficulty
condition (6.5 = 1.9 s; Cohen’s d = 1.25), and compared with the hard condition (3.8 £ 1.4 s;
Cohen’s d = 3.10). There was also a significant difference between the moderate and the hard
difficulties (Cohen’s d = 1.85). There was no Group X Difficulty interaction, F(3.51, 177.39) =
0.49, p =72, #°, =.01.

Subjective Perception of Difficulty

A three-way ANOVA (Group X Difficulty X Session) revealed a main effect for Session, F(2,
424)=11.01, p <.001 , #°, =.09. A Holm-Bonferroni post-hoc analyses revealed that the
perception of difficulty in Session 1 (5.8 + 1.8) was larger«compared with the perception in
Session 2 (5.5 = 1.7; Cohen’s d = 0.13), and compared with Session 3 (5.3 + 1.9; Cohen’s d =
0.23). There was also a difference between sessions 2 and 3 (Cohen’s d = 0.1).

There was no Group effect, F(2, 106)=2.38, p = .10, #°, =.04, and no Difficulty effect,
F(2,424)=0.37,p=.69 , n°, =.00. There was also no Group X Difficulty interaction, F(4, 424)
=0.29, p= .88, #°, =.01, Group X Session interaction, F(4, 424) = 0.45, p = .77 , 5°, = .01,
Difficulty X Session interaction, F(3.68, 389.52) = 0.61, p = .64 , n°, =.01, or a Group X
Difficulty X Session intetaction, F(7.35, 389.52) = 0.46, p = .87 , n°, =.01.

Discussion

The purpose of the current study was to examine the effectiveness of concurrent positive and
negative feedback on the performance of an easy, moderate, and difficult rotary-pursuit task. We
hypothesized that difficulty would moderate the effects of feedback on performance, and that
positive feedback will be more beneficial than negative feedback. Our findings partially

supported our first hypothesis. During practice, while there were no differences between the
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294  study groups (positive feedback, negative feedback, control- no feedback) in the easy task, in the
295  moderate difficulty task the participants who received negative feedback outperformed those
296  who received positive feedback, and those who received no feedback. In the difficult task,

297  participants who received negative feedback outperformed the participants who received no

298  feedback, but not those who received positive feedback.

299 Our data did not support the second hypothesis of superiority of positive feedback. In
300 fact, negative feedback was superior to positive feedback. When augmented feedback is given
301 after a trial or after a block of trials, it is usually positive feedback that leads to improved

302 learning (e.g., Badami et al., 2012; Chiviacowsky & Wulf, 2007; Chiviacowsky et al., 2009;

303 Saemi et al., 2012; Saemi et al., 2011). However, in the cutrent study we used concurrent

304 feedback. Sigrist (2013a) suggested that concurrent feedback may enhance acquisition

305 performance but not learning. The literature, however, produces mixed results. For example,
306  Walsh et al. (2009) showed that, compared with terminal feedback, providing feedback during
307 task performance leads to reduced performance in a transfer test. Similarly, Schmidt and Wulf
308  (1997) showed that continuous ¢oncurrent feedback during acquisition interferes with retention
309 performance. When learning a.complex rowing task, terminal feedback was also better than

310  concurrent feedback (Sigrist et al., 2013b). In contrast to the abovementioned findings, several
311  studies have shown that concurrent feedback can be beneficial (e.g., Hinder et al., 2010; Saijo &
312 Gomi, 2010; Wulf et al., 1998).

313 In the current study, we provided either positive or negative concurrent visual feedback.
314  Our findings suggest that task difficulty moderates the effects of concurrent visual feedback on
315  performance. Negative feedback led to better performance compared with positive feedback in a

316  task of moderate difficulty, but not in easy or hard tasks. It is possible that the easy task did not
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require much effort and, on the other hand, the hard task was too difficult for the feedback
manipulation to assist. Task difficulty is an important factor when researching learning
strategies. In this study, a task that led to ~55% success (time-on-target = ~6.5 seconds in each
trial of 12 seconds) was able to differentiate between the feedback manipulations while tasks that
led to ~70% success (time-on-target = ~8.4 seconds in each trial of 12 seconds) did not. In
addition, ~32% success (time-on-target = ~3.8 seconds in each trial of 12 seconds) exposed a
difference between feedback and no feedback, but not between the two types of feedback
(negative and positive). However, when feedback was removed in the post=test, regardless of the
task difficulty, the participants who practiced with negative feedback outperformed those who
practiced with no feedback.

One possible explanation for the benefits of negative feedback compared with positive
feedback is the timing of the feedback. Negative feedback appeared when the curser was off the
target, and therefore alerted participants to correct their movements. In contrast, positive
feedback appeared when the curser was on the target, and thus may have inadvertently shifted
participants’ visual attention from. the task to the visual feedback — a maladaptive shift in
attention that represents a-shift from top-down (goal-directed) to bottom-up (stimulus-driven)
visual attention. To examine this possible explanation, researchers may consider in future studies
adding eye-tracking data that can reveal participants' foveal vision throughout the performance of
the task.

Another potential explanation for the advantages associated with negative feedback in the
current study is that, as Galea et al. (2015) showed, negative feedback can accelerate learning.
Negative feedback can increase cerebellar sensitivity to the discrepancy between expected and

perceived location of the mouse curser (see for example Tseng et al., 2007 who showed that
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sensory errors alone were required for learning). In contrast, Abe et al. (2011) found no
immediate disparity in performance of a motor task following learning between reward and
punishment. However, rewards notably enhanced long-term retention at six hours, 24 hours, and
even 30 days post-training. Considering that in the current study, the post-test was conducted
immediately after training, it is plausible that the benefits associated with positive feedback may
not have materialized yet.

An important finding in the current study is the difference between task difficulty and the
subjective perception of difficulty. While the results showed clear differences in performance
between the hard, moderate, and easy tasks, the participants did not perceive these differences
and rated all tasks similarly. The only difference in perception of difficulty was between Session
1 and Session 2 and 3. One possible explanation for this difference is the online methodology we
used. Participants in such studies can answer questionnaires halfheartedly and the researcher may
not be able to notice it. For the performance variable (i.e., time-on-target), we were able to use
some form of quality control by excluding certain values that clearly suggested that a participant
performed the task inattentively: This is more difficult to do when participants answer a
questionnaire and is a limitation of this study. One way to tackle this problem in future studies is
to use attentional checks or instructional manipulation checks (e.g., Oppenheimer et al., 2009). A
second limitation of this study is that it was not powered to detect a Group X Difficulty
interaction and thus it may have lacked the power to do so.

Finally, a third limitation pertains to the baseline differences observed between the
negative feedback group and the control group. These baseline differences could account for at
least some of the subsequent differences noted during acquisition and the post-test. It is

noteworthy, however, that baseline differences were identified solely between the negative
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363  feedback group and the control group, not between the negative feedback group and the positive
364  feedback group. Consequently, differences found during acquisition in the moderate difficulty
365  between the negative and positive feedback groups were less likely to be influenced by these
366  baseline distinctions. Additionally, we conducted the analysis of the post-test while considering
367  the pre-test values as covariates. Although ANCOVA is not always advised, especially when
368  baseline differences are not due to chance (Jamieson, 2004; Miller & Chapman, 2001), in the
369  current study, group assignments were randomized by the software without any involvement of
370  the researchers. Under such conditions, where baseline differences are likely due to chance,

371  ANCOVA can be used to remove variance associated with pre-test values from the post-test
372 (Jamieson, 2004).

373 In summary, the results of the current study showed that negative concurrent visual

374  feedback might be more beneficial than positive concurrent visual feedback in the performance
375 ofavisual tracking task, depending on task difficulty. When feedback was removed during the
376  post-test, those participants who practiced with negative feedback outperformed those who

377  practiced with no feedback. A likely explanation for this finding is that concurrent positive

378  feedback shifts participants’ visual attention off task. This can be verified in future studies with
379  the use of eye trackers.
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