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Abstract

Background: Motivation and autonomy are key factors in motor learning. The OPTIMAL theory posits that enhanced

expectancies and autonomy improve performance. This study examined the combined effects of task choice and positive

comparative feedback on motivation and motor skill acquisition.

Objectives: This study aimed to investigate whether providing learners with task choice, in conjunction with positive

feedback for successful attempts, would produce greater improvements in motivation and motor skill acquisition than

conditions lacking autonomy.

Methods: Ninety right-handed female students (mean age, 14 ± 2 years) were randomly assigned to six groups according to

combinations of task choice and feedback type. Participants performed golf putting toward a target during the pre-test,

acquisition, and post-test phases. Motivation was assessed using a validated questionnaire administered before and after the

acquisition phase.

Results: Participants in the choice + positive feedback for successful attempts group demonstrated significantly higher

motivation and performance than participants in the other groups. Conversely, feedback following unsuccessful attempts

reduced both motivation and skill acquisition.

Conclusions: Providing learners with autonomy and positive feedback after successful attempts can enhance motivation and

motor learning. Conversely, feedback after failure may hinder progress.

Keywords: Motor Learning,  Motivation,  Feedback,  Autonomy,  OPTIMAL Theory

1. Background

Decreased interest and motivation among adolescent
girls toward physical activity and motor skill acquisition

in school settings is a complex phenomenon influenced
by psychosocial, cultural, and pedagogical factors.

Research indicates that upon entering adolescence, girls

experience a significant decline in physical activity
participation, often due to anxiety about peer

judgment, body image concerns, or curricular
misalignment with gender-specific interests and

developmental needs. In addition, educational

environments that emphasize competition and
individual performance have been found to undermine

girls’ intrinsic motivation and hinder their engagement
in motor skill learning (1). This issue is further

exacerbated by the lack of visible female role models in

physical education and by entrenched traditional
attitudes among instructors, which may reinforce this

motivational decline (2). Therefore, implementing

gender-responsive curricula, fostering non-competitive
and psychologically safe learning environments, and

enhancing movement-related self-efficacy are essential
strategies to rekindle adolescent girls’ motivation and

sustain their engagement in physical activity and motor

skill development.

In recent years, numerous studies have sought to

enhance the teaching and learning of motor skills.

Among the most recent and influential contributions is

the OPTIMAL theory of motor learning, which identifies
three key variables for optimal motor skill acquisition:

enhanced expectations, autonomy, and an external
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focus of attention. The first two factors are motivational,

whereas the third is attentional. Enhanced expectations

trigger dopamine responses that anticipate positive
experiences; learner autonomy fosters heightened

expectations; and an external focus promotes efficient
performance by facilitating connections across brain

networks involved in skilled movements (3). Both

enhanced expectations and an external focus facilitate
cognitive and motor systems, preventing lapses into

self-focused states (3). Expectations transfer individuals’
experiential histories into new contexts and involve

cognitive or predictive beliefs about forthcoming

events. Successful experiences generate positive

expectations that support learning progress. Positive

feedback is one method of enhancing expectations for
future success and improving performance during

practice by optimizing attentional, motivational, and
motor preparation processes (3).

Humans tend to seek positive information about

themselves, such as positive feedback regarding

performance, sports, or physical abilities (4).

Individuals’ implicit knowledge regarding motivation,

performance, and learning indicates a preference for

positive over negative states. It also suggests that

increasing the frequency of positive feedback leads to

improved motor performance during practice and,

consequently, better learning (4). While OPTIMAL theory

posits that increased positive expectations via positive

feedback generally enhance performance and learning,

reinforcement learning theories propose that the

experience of reward contingent on successful

performance drives learning (5). This implies that

learners prefer to receive feedback following good and

correct repetitions, and that providing feedback after

relatively successful trials can enhance motor learning.

The second motivational factor in OPTIMAL theory is

learner autonomy, which involves allowing learners to

use aids (6), arrange the use of tools (7), determine the

amount of practice, or decide the spacing of practice

repetitions (8). This autonomy increases performers’

willingness to complete more repetitions, promotes

more effective learning than other factors, enhances

engagement, and leads to more adaptable learning

behaviors. Research has shown that even random or

irrelevant task-related choices can enhance learning

benefits (4). For instance, Carter and Ste-Marie found

that making task-relevant choices improves retention

and transfer of motor skills compared with making

irrelevant choices (9). These findings are consistent with

Lewthwaite et al., who suggested that even incidental

choices during motor learning can positively affect skill

acquisition, primarily through enhanced learner

autonomy (10). Allowing individuals to exert control

over their environment not only fulfills a basic

psychological need (11) but may also be a biological
necessity (12). Even when an individual’s effects are

minimal, motivation increases because of their control
and influence over these effects. Therefore, conditions

that provide opportunities for choice may be highly

motivating.

According to Deci and Ryan (19), motivational factors,

particularly those supporting intrinsic motivation and

the satisfaction of basic psychological needs, play a

critical role in performance and learning across

domains beyond physical movement. Motivation is a

multifaceted construct that encompasses the energy,

direction, and intensity of behavior. Behavior is shaped

by a wide range of factors, including social and

environmental contexts, as well as individuals’ cognitive

appraisals and emotional responses. Motivation to

engage in a task develops when anticipated future

outcomes foster positive expectations and individuals

perceive themselves as autonomous agents capable of

attaining those outcomes. Motivational processes may

function either implicitly or explicitly (13).

Research indicates that when learners engage in

tasks they find enjoyable or relevant, their performance

improves significantly, particularly when combined
with positive feedback that enhances self-efficacy (14).

For example, in studies in which participants received

encouraging feedback alongside engaging tasks, they

not only demonstrated superior skill mastery but also

reported higher levels of interest and motivation to
continue practicing (14). This suggests that the

interaction between task enjoyment and motivational

feedback creates a more conducive learning

environment, ultimately leading to better long-term

retention of motor skills. Therefore, understanding how

to effectively integrate task choice with motivational

feedback is crucial for designing training programs that

maximize skill acquisition outcomes.

2. Objectives

In this study, we focused on the motivational factors

of OPTIMAL theory, specifically enhanced expectancies
and autonomy. The present study aimed to investigate

the combined effects of positive feedback, which is

expected to enhance learners’ expectancies of success,
and task choice, which promotes autonomy, on

motivation and motor skill acquisition. Specifically, we
examined whether providing learners with task choice

in conjunction with positive feedback for successful

attempts would produce greater improvements in
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motivation and skill acquisition than conditions

without task choice.

3. Methods

3.1. Study Design and Outcomes

This study employed a randomized controlled

pretest-posttest design with six parallel groups and was

conducted over a two-month period. Participants

completed pre-test and post-test assessments. The

primary outcome was motor skill acquisition,

operationalized as the change in golf putting

performance from pre-test to post-test. The secondary

outcome was motivation, assessed using the Sanchez-

Oliva questionnaire.

3.2. Participants and Sampling

Ninety female students (mean age, 14 ± 2 years)

attending middle schools in one of the cities of Tehran

province were enrolled in this study. Participants were

randomly assigned to six groups of 15 using a computer-

generated random number table. All participants were

right-handed.

Participants were selected using random sampling.

The inclusion criteria were right-handedness, no
previous experience in golf, and complete physical

health. Accordingly, left-handed volunteers, those with

golf experience, and those with injuries were excluded.

The remaining 90 female students (mean age, 14 ± 2

years) were randomly divided into 6 groups of 15.

3.3. Apparatus and Task

Participants performed golf putting toward a

dartboard-like target positioned 3 meters away. Points

were awarded based on ball placement within

concentric circles (Figure 1).

Motivation Questionnaire: This questionnaire,
developed by Sanchez and Oliva in 2012, consists of 20

items assessing different types of motivation: intrinsic

motivation (4 items; e.g., "Because physical education is

fun"), identified regulation (4 items; e.g., "Since this

subject gives me knowledge and skills, it is necessary to
feel good about myself "), extrinsic regulation (4 items;

e.g., "To show my interest in the subject to the teacher

and classmates"), and amotivation (4 items; e.g., "I really

feel like I am wasting my time with this subject").

Participants indicated their level of agreement on a five-

point Likert scale ranging from "strongly disagree" (1) to

"strongly agree" (5). The questionnaire's Cronbach alpha

coefficient was 0.7.

3.4. Procedure

Participants hit a ball from a distance of 3 meters

toward a target placed on an artificial turf field. The

target consisted of concentric circles: the central circle

measured 10 cm in diameter, and the subsequent nine

circles measured 20 cm, 30 cm, 40 cm, and up to 100 cm

in diameter. If the ball landed in the center of the target,

10 points were awarded; the next circles corresponded

to 9, 8, and so on, respectively. If the ball landed between
two scoring zones, the higher score was awarded. If the

ball landed completely outside the target, it received

zero points. The target was projected onto the artificial

turf field from above using a projector.

Initially, the examiner taught the correct technique

for hitting the ball, including how to strike the ball with

the racket and the appropriate body angle. At the

beginning of the study, before the pre-test for baseline

evaluation, all participants completed a motivation

questionnaire (15). Subsequently, during the pre-test, all

participants performed 10 putts at the target, after

which they were randomly divided into six groups. The

scores from the 10 putts were recorded for each

participant.

1) Group with Positive Feedback for Successful

Attempts (CPFSAG): In this group, participants could
choose from different balls and golf clubs of various

sizes. After successful attempts, they received positive

feedback, such as "Well done! You got closer to the target

than in your previous putts, or you scored higher."

2) Group with Positive Feedback for Unsuccessful

Attempts (CPFUAG): In this condition, participants did

not receive feedback for successful attempts but were

given positive feedback for unsuccessful attempts. For

example, "You made fewer errors compared to your

previous unsuccessful attempt" or "Great job executing

the correct technique."

3) Group Without Feedback (CNFG): Participants in

this group did not receive any feedback on their
attempts; they only selected their own equipment.

4) Group Without Choice, Positive Feedback for

Successful Attempts (NCPFSAG): In this scenario,

participants were required to use the provided

equipment and received feedback similar to that given

to Group 1.

5) Group Without Choice, Positive Feedback for

Unsuccessful Attempts (NCPFUAG): In this group,

participants used the provided equipment and received

positive feedback even for unsuccessful attempts.

6) Group Without Choice, No Feedback (NCNFG):

Members of this group did not receive any feedback and

https://brieflands.com/journals/jmcl/articles/169988
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Figure 1. Ball Putting test (the target consists of ten concentric circles; the diameter of the largest circle is 100 cm, and the diameters of the subsequent circles are 90 cm, 80 cm,
and so on.)

had no option to select their equipment.

During the acquisition phase, participants in each

group performed 50 putts at the target and received

feedback according to their assigned condition.

Different-colored balls and rackets of varying lengths

were provided, allowing participants in the choice

groups to select their preferred equipment. Participants

in the non-choice groups were provided with one ball

and one racket at the start. In addition, because

participants were to receive feedback after their putts,

the concentric circles projected as targets were made

invisible during practice to ensure that participants

remained unaware of their putting results and were

influenced solely by the feedback. However, these circles

reappeared during evaluation (16). Participants were

allowed to view the target before each of the three tests

(17). At the end of the acquisition phase, all participants

completed the motivation questionnaire again after

receiving positive feedback to assess the impact of the

training and feedback. Feedback was provided after

every 5 trials (i.e., 10 feedback instances during the 50-

trial acquisition phase) to avoid feedback dependency.

In the post-test phase, all participants performed 10

putts without receiving any feedback, and the examiner

recorded their putting scores. Finally, participants'

scores from both the pre-test and acquisition phases,

along with their questionnaire responses, were

compared. Motor skill acquisition was defined as the

improvement in golf-putting accuracy from pre-test to

post-test, measured by the total points scored across 10

trials.

An attempt was classified as successful if the ball

landed within the top 3 scoring zones (8 - 10 points, i.e.,

<= 40 cm from the center); attempts landing outside

this range were classified as unsuccessful. All feedback

was delivered by the same trained examiner following a

standardized protocol. Examiner blinding to group

assignment was not feasible due to the nature of the

intervention, but outcome assessors for the post-test

were blinded to group allocation.

3.5. Data Analysis

Statistical analyses were performed using IBM SPSS

Statistics (version 27.0; IBM Corp., Armonk, NY, USA).
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Table 1. Results of the Mixed ANOVA for the Motivation Variable

Source Sum of squares Df Mean square F P-Value η2

Time 372.672 1 372.672 40.971 0.000 0.33

Time x group 1626.761 5 325.352 35.769 0.000 0.50

Group 764.067 5 152.813 16.80 < 0.001 0.68

Error 764.07 84 9.096 - - -

Table 2. Results of the Bonferroni Post Hoc Test Assessing Within-Group Effects on Motivation a

Group Mean difference (pre-test - post-test) P-Value

CPFSAG 9.13 0.001

CPFUAG 7.80 0.001

CNFG 1.20 0.837

NCPFSAG 7.47 0.001

NCPFUAG -8.07 0.001

NCNFG -0.27 0.999

a Significance level: P ≤ 0.05. Abbreviations: CPFSAG, Choice + positive feedback + successful attempt; CPFUAG, choice + positive feedback + unsuccessful attempt; CNFG, choice +
no feedback; NCPFSAG, no choice + positive feedback + successful attempt; NCPFUAG, no choice + positive feedback + unsuccessful attempt; NCNFG, no choice + no feedback.

Before inferential analyses, the assumptions of

normality and homogeneity of variances were assessed

using the Shapiro-Wilk and Levene tests, respectively. As

these assumptions were satisfied, a 6 (group) x 2 (time)

mixed ANOVA was conducted to examine differences in

the dependent variables across groups and

measurement occasions. When significant main or

interaction effects were observed (P < 0.05), Bonferroni-

adjusted post hoc comparisons were performed to

identify specific pairwise differences while controlling

for the family-wise error rate.

4. Results

4.1. Motivation

The results for motivation are presented in Table 1.

Significant main effects of time and group, as well as a

significant time x group interaction, were observed,

indicating that changes in motivation from pre-test to

post-test differed among the experimental groups.

Therefore, Bonferroni-adjusted post hoc comparisons

were conducted, and the results are reported in Table 2.

The post hoc analyses showed that motivation

increased significantly from pre-test to post-test in the

CPFSAG and CPFUAG groups, as well as in the NCPFSAG

group. In contrast, motivation decreased significantly

from pre-test to post-test in the NCPFUAG group. No

significant changes were observed in the CNFG and

NCNFG groups.

4.2. Putting Performance

The results for putting performance are presented in

Table 3. Significant main effects of time and group,

together with a significant time x group interaction,

were found (Table 3).

Accordingly, Bonferroni-adjusted post hoc

comparisons were performed, and the results are

summarized in Table 4. The results revealed that putting

performance during successful attempts improved

significantly from pre-test to post-test in the CPFSAG,

CNFG, NCPFSAG, and NCNFG groups. In contrast,

performance during unsuccessful attempts declined

significantly from pre-test to post-test in the CPFUAG

and NCPFUAG groups (Table 4).

5. Discussion

The findings of this study emphasize the vital roles of

autonomy and positive reinforcement in motor skill

acquisition. The results indicate that learners who have

opportunities to make choices during practice, coupled

with receiving positive feedback after successful

attempts, experience greater motivation and

demonstrate improved performance. Conversely,

providing feedback after unsuccessful attempts appears

to diminish both motivation and skill development.

These insights align with OPTIMAL theory and

underscore the importance of enhancing expectancies

https://brieflands.com/journals/jmcl/articles/169988
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Table 3. Results of the Mixed ANOVA for Putting Task Performance

Source Sum of squares Df Mean square F P-Value η2

Time 897.800 1 897.800 122.427 0.000 0.60

Time x group 1551.200 5 310.240 42.305 0.000 0.34

Group 616.000 5 123.200 16.80 < 0.001 0.09

Error 1551 84 18.46

and fostering autonomy to optimize learning outcomes
(18).

The positive effects of autonomy on motivation in

educational psychology are well documented. When

language learners are allowed to choose their tasks, they

are more likely to develop a sense of ownership over

their learning process, which can increase intrinsic

motivation (19). In our study, the group that received

positive feedback after successful attempts not only

reported higher motivation but also demonstrated

superior performance in executing golf strokes. This

finding is consistent with previous research suggesting

that positive reinforcement enhances skill acquisition

by fostering a supportive learning environment.

Additionally, studies have shown that when learner

autonomy is supported, individuals experience a sense

of integrity that helps them understand their actions,

thoughts, and feelings, thereby increasing motivation.

In contrast, when autonomy is undermined, individuals

may experience pressure and threatening situations,

such as feelings of rejection, which can reduce

motivation (20).

By contrast, feedback provided after unsuccessful

attempts appears to reduce both motivation and skill

development. This observation aligns with existing

literature indicating that negative feedback can elicit

frustration and reduce self-efficacy, ultimately

hindering performance. The detrimental effects of

negative feedback on motivation and learning

outcomes underscore the importance of carefully

evaluating the types of feedback used in educational

and training environments (21).

Our results underscore the critical role of positive
feedback in motor skill acquisition. These findings align

with those of McKay and Wulf, who concluded that
increasing individuals' overall expectations regarding

performance can positively affect their motor abilities.

Providing positive feedback after successful attempts
during execution leads to enhanced observed

performance through self-regulatory processes such as

emotional regulation, goal setting, increased effort, and

focused attention (22).

Zhou and colleagues found that providing feedback
with choice options led to better learning outcomes and

reduced the time required to complete tasks during
retention and transfer tests compared with a control

group (23). This suggests that autonomy enhances

emotional neural responses and improves participants'
overall sense of agency or capability, which has been

shown to strengthen competence, self-efficacy, and
motor learning (24). Additionally, self-controlled

practice conditions generally align more closely with

learners' needs and preferences than externally imposed
conditions, resulting in more efficient processing of

task-related information (25). This finding is particularly
relevant in youth sports and physical education, where

fostering a positive learning environment is crucial for

skill development and long-term engagement in
physical activities. The increased motivation and skill

acquisition observed in the choice + positive feedback
group indicate that such strategies can be effectively

implemented in coaching practices to optimize training

outcomes.

Future research should explore the implications of

these findings across a broader range of motor tasks

and more diverse learner populations. Understanding

how different types of feedback interact with levels of

autonomy across contexts will be essential for

developing more effective educational strategies in

motor learning.

Additionally, investigating the long-term effects of

autonomy and positive feedback on skill retention and

transfer could provide valuable insights for sports

professionals and educators.

5.1. Study Limitations

This study has some limitations. First, the sample was

limited to adolescent females, and results may differ for

males or other age groups. Second, only a single motor

task, golf putting, was examined. Third, long-term skill

retention was not assessed. Future research should

address these issues.

5.2. Conclusions

https://brieflands.com/journals/jmcl/articles/169988
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Table 4. Results of the Bonferroni Post Hoc Test Assessing Within-Group Effects on Motor Task Learning a

Groups Mean difference (pre-test - post-test) P-Value

CPFSAG 13.87 0.001

CPFUAG -2.93 0.001

CNFG 7.20 0.001

NCPFSAG 6.07 0.001

NCPFUAG -2.80 0.017

NCNFG 5.40 0.001

a Significance level: P ≤ 0.05. CPFSAG, Choice + positive feedback + successful attempt; CPFUAG, choice + positive feedback + unsuccessful attempt; CNFG, choice + no feedback;
NCPFSAG, no choice + positive feedback + successful attempt; NCPFUAG, no choice + positive feedback + unsuccessful attempt; NCNFG, no choice + no feedback.

In conclusion, this study reinforces the importance

of autonomy and positive reinforcement in acquiring

motor skills and aligns with the principles of OPTIMAL

theory. Coaches and educators who prioritize learner

autonomy and focus on providing positive feedback

after successful attempts can enhance motivation and

performance in motor learning contexts. Task choice

and positive comparative feedback following successful

attempts enhanced both motivation and motor skill

acquisition, whereas positive comparative feedback

following unsuccessful attempts was associated with

reduced motivation and poorer performance. These

findings support the view that enhanced expectancies

and autonomy facilitate motor learning by

strengthening motivation and self-regulation. However,

the results do not suggest that feedback after failure is

inherently ineffective. Rather, the effectiveness of

feedback appears to depend on its valence, timing, and

the autonomy afforded to learners. Future research

should examine how these factors interact across

different motor tasks and learner populations.

Acknowledgements

The authors would like to thank all participants for

their collaboration in the present study.

Footnotes

AI Use Disclosure: The authors declare that no

generative AI tools were used in the creation of this

article.

Authors' Contribution: F. Z. contributed to the study

concept and design, data acquisition, data analysis and

interpretation, and critical revision of the manuscript

for important intellectual content. J. D. contributed to

the study concept and design, data acquisition, data

analysis and interpretation, and critical revision of the

manuscript for important intellectual content. H. M.

contributed to the study concept, manuscript drafting,

and critical revision of the manuscript for important

intellectual content.

Conflict of Interests Statement: The authors declare

no conflict of interest.

Data Availability: The dataset presented in the study

is available on request from the corresponding author
during submission or after publication.

Ethical Approval: IR.SSRC.REC.1404.24.

Funding/Support: This research received no external

funding.

Informed Consent: Written informed consent was

obtained from their parents or legal guardians before

the commencement of the study. The school

administration also provided formal permission for the

data collection.

References

1. White RL, Bennie A, Vasconcellos D, Cinelli R, Hilland T, Owen KB, et

al. Self-determination theory and physical education: A systematic

review and meta-analysis. Journal of Teaching in Physical Education.

2020;39(2). 103247. https://doi.org/10.1016/j.tate.2020.103247.

2. Oliver KL, Lalik R. The body as a site of curriculum discourse. Journal

of Curriculum Studies. 2001;33(6):707-723.

https://doi.org/10.1080/00220270010006046.

3. Jiang C, Yue GH, Chen T, Ding J. Optimizing performance through

intrinsic motivation and attention for learning: The OPTIMAL theory

of motor learning. Psychonomic Bulletin & Review. 2016;23(5):1382-1414.

[PubMed ID: 26926834]. https://doi.org/10.3758/s13423-015-0994-1.

4. Post PG, Fairbrother J, Camargo JA, et al. Self-controlled practice

within a fixed time period facilitates the learning of a basketball set

shot. Motor Learning and Development. 2014.

https://doi.org/10.1123/jmld.2013-0010.

5. Aarts H, Custers R, Marien H. Priming and authorship ascription:

When nonconscious goals turn into conscious experiences of self-

agency. Journal of Personality and Social Psychology. 2009;23(4):632-

643. [PubMed ID: 20025369]. https://doi.org/10.1037/a0017370.

https://brieflands.com/journals/jmcl/articles/169988
https://doi.org/10.1016/j.tate.2020.103247
https://doi.org/10.1080/00220270010006046
http://www.ncbi.nlm.nih.gov/pubmed/26926834
https://doi.org/10.3758/s13423-015-0994-1
https://doi.org/10.1123/jmld.2013-0010
http://www.ncbi.nlm.nih.gov/pubmed/20025369
https://doi.org/10.1037/a0017370


Zali F et al. Brieflands

8 J Motor Control Learn. 2026; 8(2): e169988

6. Yamamoto R, Akizuki K, Kanai Y, Nakano W, Kobayashi Y, Ohashi Y.

Differences in skill level influence the effects of visual feedback on

motor learning. Journal of Physical Therapy Science. 2019;31(11):939-945.

[PubMed ID: 31871382]. [PubMed Central ID: PMC6879409].

https://doi.org/10.1589/jpts.31.939.

7. Hartman JM. Self-controlled use of a perceived physical assistance

device during a balancing task. Perceptual and Motor Skills.

2007;104(3):1005-1016. [PubMed ID: 17688157].

https://doi.org/10.2466/pms.104.3.1005-1016.

8. Chiviacowsky S, Wulf G. Self-controlled feedback: Does it enhance

learning because performers get feedback when they need it?

Research Quarterly for Exercise and Sport. 2002;73(4):ebi-ebi.

https://doi.org/10.1080/02701367.2002.10609036.

9. Carter MJ, Ste-Marie DM. Not all choices are created equal: Task-

relevant choices enhance motor learning compared to task-

irrelevant choices. Psychonomic Bulletin & Review. 2017;24(6):1879-

1888. [PubMed ID: 28224481]. https://doi.org/10.3758/s13423-017-1250-7.

10. Lewthwaite R, Chiviacowsky S, Drews R, Wulf G. Choose to move: The

motivational impact of autonomy support on motor learning.

Psychonomic Bulletin & Review. 2015;22(5):1383-1388. [PubMed ID:

25732095]. https://doi.org/10.3758/s13423-015-0814-7.

11. Katuščák P, Michelucci F, Zajíček M. Confidence and performance:

Evidence from professional golf. Journal of Economic Behavior &

Organization. 2015;119:139-152.

https://doi.org/10.1016/j.jebo.2015.08.002.

12. Wulf G, Lewthwaite R, Cardozo P, Chiviacowsky S. Triple play:

Additive effects of small psychological interventions on motor

learning. Journal of Sport and Exercise Psychology. 2018;40(1):1-15.

https://doi.org/10.1123/jsep.2017-0149.

13. Palidis DJ, Cashaback JGA, Gribble PL. Neural signatures of reward

and sensory error feedback processing in motor learning. Control of

Movement. 2019;121(4):1561-1574. [PubMed ID: 30811259]. [PubMed

Central ID: PMC6485737]. https://doi.org/10.1152/jn.00792.2018.

14. Martinez VML, Cardozo P, Kaefer A, Wulf G, Chiviacowsky S. Positive

feedback enhances motivation and skill learning in adolescents.

Learning and Motivation. 2024;86. 101966.

https://doi.org/10.1016/j.lmot.2024.101966.

15. Wulf G, Lewthwaite R. Attentional focus and motor learning: A

review of 15 years. International Review of Sport and Exercise Psychology.

2013;6(1):77-104. https://doi.org/10.1080/1750984X.2012.723728.

16. Glenberg AM. Positions in the mirror are closer than they appear.

Perspectives on Psychological Science. 2011;6(4):408-410. [PubMed ID:

26167791]. https://doi.org/10.1177/1745691611413393.

17. Mouratidis A, Vansteenkiste M, Lens W, Sideridis G. The motivating

role of positive feedback in sport and physical education: Evidence

for a motivational model. Journal of Sport and Exercise Psychology.

2008;30(2):240-268. [PubMed ID: 18490793].

https://doi.org/10.1123/jsep.30.2.240.

18. Bauml KH, Kuhbandner C. Optimizing performance through

intrinsic motivation and attention for learning: The OPTIMAL theory

of motor learning. Psychonomic Bulletin & Review. 2009;16(1):93-98.

[PubMed ID: 19145016]. https://doi.org/10.3758/PBR.16.1.93.

19. Ryan RM, Deci EL. Self-determination theory and the facilitation of

intrinsic motivation, social development, and well-being. American

Psychologist. 2000;55(1):68-78. [PubMed ID: 11392867].

https://doi.org/10.1037/0003-066X.55.1.68.

20. Vansteenkiste M, Ryan RM, Soenens B. Basic psychological need

theory: Advancements, critical themes, and future directions.

Motivation and Emotion. 2020;44(1):1-31. https://doi.org/10.1007/s11031-

019-09818-1.

21. Hattie J, Timperley H. The power of feedback. Review of Educational

Research. 2007;77(1):81-112. https://doi.org/10.3102/003465430298487.

22. McKay B, Lewthwaite R, Wulf G. Enhanced expectancies improve

performance under pressure. Frontiers in Psychology. 2012;3. [PubMed

ID: 22363311]. [PubMed Central ID: PMC3282502].

https://doi.org/10.3389/fpsyg.2012.00040.

23. Legault L, Inzlicht M. Self-determination, self-regulation, and the

brain: Autonomy improves performance by enhancing

neuroaffective responsiveness to self-regulation failure. Journal of

Personality and Social Psychology. 2013;31(1):49-51. [PubMed ID:

23566127]. https://doi.org/10.1037/a0031868.

24. Tafarodi RW, Milne AB, Smith AJ. The confidence of choice: Evidence

for an augmentation effect on self-perceived performance.

Personality and Social Psychology Bulletin. 1999;25(11):1405-1416.

https://doi.org/10.1177/0146167299259006.

25. Fulton JE, Shisler JL, Yore MM, Caspersen CJ. Self-controlled feedback

is effective if it is based on the learner's performance. Research

Quarterly for Exercise and Sport. 2005;76(3):352-357. [PubMed ID:

16270712]. https://doi.org/10.1080/02701367.2005.10599306.

https://brieflands.com/journals/jmcl/articles/169988
http://www.ncbi.nlm.nih.gov/pubmed/31871382
https://www.ncbi.nlm.nih.gov/pmc/PMC6879409
https://doi.org/10.1589/jpts.31.939
http://www.ncbi.nlm.nih.gov/pubmed/17688157
https://doi.org/10.2466/pms.104.3.1005-1016
https://doi.org/10.1080/02701367.2002.10609036
http://www.ncbi.nlm.nih.gov/pubmed/28224481
https://doi.org/10.3758/s13423-017-1250-7
http://www.ncbi.nlm.nih.gov/pubmed/25732095
https://doi.org/10.3758/s13423-015-0814-7
https://doi.org/10.1016/j.jebo.2015.08.002
https://doi.org/10.1123/jsep.2017-0149
http://www.ncbi.nlm.nih.gov/pubmed/30811259
https://www.ncbi.nlm.nih.gov/pmc/PMC6485737
https://doi.org/10.1152/jn.00792.2018
https://doi.org/10.1016/j.lmot.2024.101966
https://doi.org/10.1080/1750984X.2012.723728
http://www.ncbi.nlm.nih.gov/pubmed/26167791
https://doi.org/10.1177/1745691611413393
http://www.ncbi.nlm.nih.gov/pubmed/18490793
https://doi.org/10.1123/jsep.30.2.240
http://www.ncbi.nlm.nih.gov/pubmed/19145016
https://doi.org/10.3758/PBR.16.1.93
http://www.ncbi.nlm.nih.gov/pubmed/11392867
https://doi.org/10.1037/0003-066X.55.1.68
https://doi.org/10.1007/s11031-019-09818-1
https://doi.org/10.1007/s11031-019-09818-1
https://doi.org/10.3102/003465430298487
http://www.ncbi.nlm.nih.gov/pubmed/22363311
https://www.ncbi.nlm.nih.gov/pmc/PMC3282502
https://doi.org/10.3389/fpsyg.2012.00040
http://www.ncbi.nlm.nih.gov/pubmed/23566127
https://doi.org/10.1037/a0031868
https://doi.org/10.1177/0146167299259006
http://www.ncbi.nlm.nih.gov/pubmed/16270712
https://doi.org/10.1080/02701367.2005.10599306

