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Perceptions of competence and motor learning: performance criterion resulting in low
success experience degrades learning
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AT A GLANCE

The present study investigated whether
different  opportunities to  confirm  good
performance would impact learning. The
findings reveal that learning is undermined
when participants’ perceptions of competence
are reduced.
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BACKGROUND: Recent findings have provided converging evidence for the important role of perceptions of competence on
motor learning.

AIM: In the present study we asked whether thwarting learners’ need to feel competent by setting a relatively high criterion for
“good” performance, thereby reducing their experience of success, would degrade learning.

METHOD: Participants practiced a coincident-anticipation timing task and received error feedback after every other trial (50%)
during the practice phase. One group (low success experience or LS) was informed before the beginning of practice that an
error of 4 ms or less would be considered a good trial, whereas another group (high success experience or HS) was told that
an error of 30 ms or less would be considered good performance. A third (control) group was not given a performance
criterion.

RESULTS: During practice, participants in the LS and HS groups experienced good performance (i.e., were within their
criterion range) on 6.3% and 57.8% of the feedback trials, respectively. On retention and transfer (non-dominant hand) tests
without feedback one day after practice, absolute errors of the HS and control groups were significantly lower than those of the
LS group. Participants in the HS group reported higher levels of self-efficacy than LS and control group participants.
CONCLUSION: The results demonstrate that reducing learners’ opportunities to experience success during practice degraded
learning.
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INTRODUCTION

Treated as a basic psychological need, competence is considered as essential for
ongoing psychological growth and well-being."-2 An individual’s belief regarding his or her
competence to complete a determined task is defined as perceived self-efficacy, which is
considered to affect the quality of his cognitive, affective and decisional processes.3: 4
Increased self-efficacy has been linked to improved performance in different domains and
tasks.>7

Manipulating feedback, an important factor of practice, recent studies have been
highlighting the importance of the learners’ perceptions of competence in motor learning.
For example, it has been observed that self-controlled learners prefer to receive feedback
after more effective rather than less effective trials.8-10 A series of follow-up studies have
demonstrated that feedback is indeed more effective for motor learning when provided
after relatively good instead of bad trials.11-16

Benefits involving heightened perceptions of competence have also been
observed when feedback suggested better-than-average performance.'”° In these studies,
participants receiving (false) positive social-comparative feedback in addition to veridical
feedback were led to believe that their performance was better than average. These
participants in turn demonstrated better learning compared to individuals receiving
negative social-comparative feedback or control participants not provided with social-
comparative information. In another context, it was also observed that different
conceptions of ability (or competence) could also have an effect on the learning of motor
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tasks. For instance, it has been demonstrated that information inducing malleable
conceptions of ability, provided by feedback? or instructions,' 22 resulted in more effective
learning of motor tasks than information inducing fixed conceptions of ability.

Taken together, these findings highlight the important role that perception of
competence may play in the motor learning process. Events that seem to support the
perception of competence of learners tend to benefit motor learning, whereas events that
seem to prevent the satisfaction of the need for competence tend to undermine motor
learning. The objective of the present study was therefore to further examine the
motivational impact of learners’ perceptions of competence on the learning of motor skills.
In a previous self-control study, it was observed that the opportunity to confirm good
performance while choosing when to receive feedback is an important aspect of the
benefits regularly observed for this specific kind of practice on motor learning.2® In this
study, learners not able to confirm successful performance while asking for feedback
information showed decreased learning. The present study has followed up on this finding
by testing whether thwarting the need to feel competent by setting a relatively high criterion
for “good” performance, thereby reducing their experience of success, would also degrade
learning in contexts of practice where learners are not allowed to choose. Alongside
competence, autonomy is considered to be a basic psychological need,?* with several
studies demonstrating its impact on human behavior.2527 Choices, or the exercise of
control, have been shown to result in inherent rewards in different domains.2’-31 In fact, in
autonomy supportive practice contexts involving self-controlled feedback, it has already
been observed that learners provided with choices demonstrated not only higher learning,
but also enhanced perceived competence3? compared to learners who are not allowed to
choose, even when the latter received a feedback schedule mirroring their counterparts
regarding trial accuracy. Thus, it is important to investigate whether different opportunities
to confirm good performance would impact learning when dissociated from autonomy
support effects.

If perceived competence is in fact a critical condition for motor learning, it would be
expected that participants receiving a relatively high criterion for good performance,
thereby decreasing their opportunities to experience success, would report lower levels of
self-efficacy after practice and demonstrate reduced learning outcomes compared to
participants receiving a relatively low criterion for good performance, thereby increasing
their opportunities to experience success. Considering previous results within the literature
demonstrating the effects of perceived competence in motor performance and learning, we
hypothesized that participants receiving a high criterion for good performance, resulting in
practice with low experience of success, would show decreased self-efficacy and
degraded learning than participants for whom the criterion resulted in high experience of
success or participants not receiving any performance criterion.

METHODS

Participants

Fifty-four university students (30 males, 24 females) with a mean age of 24.4
years (SD: 6.73) participated in the study. The participants had no prior experience
regarding the experimental task and were not aware of the specific purpose of the study.
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The university’s institutional review board approved the study, and participants gave their
informed consent.

Apparatus and task

A Bassin anticipation timer (Model 35575, Lafayette Instruments, Lafayette, IN), an
apparatus consisting of a 228-cm long track with 48 light-emitting diodes (LEDs) on its
surface, was used to measure temporal accuracy in anticipatory timing. The task consisted
of pressing with the thumb of the preferred hand from a seated position while facing the
apparatus, a hand-held switch coincident with the illumination of the (last) target light. A
sequential illumination of the LEDs was created so the participants had the perception of a
luminous red light moving down the runway; fifteen lights before the last one (target light)
were obscured through a barrier placed on the top of the trackway in order to increase the
difficulty of the task. A yellow warning light was used for all to cue the initiation of each trial.
It was set to illuminate for a variable period of time (2-5 s), while the running light was set
to apparently move at a constant speed of 20 mph. In order to measure temporal accuracy
(absolute error, or AE), the absolute difference between the target light illumination and the
press of the switch was used.

Procedure

After completing the consent form, participants were randomly assigned to the
three groups - High experience of success (HS), Low experience of success (LS) and
Control - and introduced to the task. They were informed they should use the thumb of the
preferred hand to press a hand-held switch coincidently with the illumination of the target
light. They were also told that pressing the switch coincidently with the target light
illumination would correspond to a 0 ms error. While participants in the control group did
not receive any information regarding performance standard, participants in the HS group
were told that an error of 30 ms or less would be considered good performance and
participants in the LS group were informed that an error of 4 ms or less would constitute
good performance. Feedback consisted of the number of milliseconds the switch was
pressed before or after the illumination of the target light, including error direction (e.g., -27
ms), and the groups were informed that they would receive feedback after every other
practice trial (50%). All participants performed 30 trials during the practice phase.
Retention and transfer tests, performed 1 day later, consisted each of 10 trials without
feedback, and were conducted in the same order for all participants. In the transfer test
participants were asked to use their non-dominant hand to press the switch. It was
performed five minutes after retention.

All participants were also asked to complete a self-efficacy questionnaire
immediately before the beginning of practice, after the practice phase, and before the
retention test. In this questionnaire, they were asked to rate their confidence level on a
scale from 1 (“not at all”) to 10 (“very”) that their errors would be smaller than 50 and 30
ms after practice, the next day, or during retention, respectively. In addition, we were also
interested in whether self-efficacy ratings would be able to predict learning, as observed in
previous research.23. 32-34

Data Analysis
AEs and VEs were averaged across blocks of five trials for the practice phase, and
one block of ten trials for the retention and transfer tests. The practice data was analysed
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through analysis of variance (ANOVA), in a 3 (groups) x 6 (blocks of five trials), with
repeated measures on the last factor. For analysis of the retention and transfer test data,
separate one-way ANOVAs were used. Self-efficacy ratings were averaged across the two
task difficulty levels (50 and 30 ms) and the subsequent analysis was conducted in a one-
way ANOVA. In addition, a linear regression analysis was conducted in order to determine
whether self-efficacy predicted performance on the retention and transfer tests. For
significant results, partial eta-squared values (1, were used to indicate effect sizes. The
alpha was set at .05 for all analyses.

RESULTS

Temporal Accuracy

Practice. Participants from all groups reduced their AEs (see Figure 1, left) during the
practice phase. The main effect of block was significant, F (5, 255) = 12.37, p < .01, np?
= .20, while the main effect of group, F (2, 51) < 1, and the Group x Block interaction, F (10,
255) =1.27, p > .05, were not significant. A similar pattern was observed for VEs (Figure 2,
left) during this phase. The main effect of block was significant, F (5, 255) = 11.31, p < .01,
np? =.18. The main effect of group, F (2, 51) <1, and the Group x Block interaction, F (10,
255) = 1.16, p > .05, were not significant. For the feedback trials, participants of the LS
group had an error of 4 ms or less, indicating good performance, in 6.3% of the trials.
Participants from the HS group in turn had an error of 30 ms or less in 57.8% of the
feedback trials.

Retention. As can be observed in Figures 1 and 2 (middle), on the no-feedback retention
test the LS group underperformed the other groups. The group main effect was significant
for AE, F (2, 51) = 3.76, p < .05, n,2 = .13, and VE, F (2, 51) = 5.37, p < .01, n,? = 17.
Post-hoc tests confirmed that the HS group had smaller AEs and VEs than the LS group,
ps < .05. There was no difference between the LS and the control group, ps > .05.

Transfer. During the no-feedback transfer test (see Figure 1, right), the LS group again
underperformed the other groups regarding AE. The group main effect was significant, F (2,
51) = 4.15, p < .05, np? = .14. Similarly to retention, post-hoc tests confirmed that the HS
group had smaller AEs than the LS group, p < .05, but did not differ from the control group,
p > .05. No differences between groups (Figure 2, right) were found for VE, F (2, 51) =
1.51, p > .05.
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Figure 1. Absolute errors for the groups during practice (Day 1) and delayed retention and transfer tests
(Day 2). Note: Error bars indicate standard errors.
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Figure 2. Variable errors for the groups during practice (Day 1) and delayed retention and transfer tests (Day
2). Note: Error bars indicate standard errors.
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Self-efficacy

Before practice, there was no evident difference between the groups regarding
self-efficacy levels (see Figure 3). The main effect of group, F (2, 51) < 1, was not
significant.

After practice, the main effect of group, F (2, 51) = 4.24, p < .05, ny? = .14, was
significant. Post-hoc tests confirmed that the HS group reported higher significant SE
levels than the LS group, p < .05, and higher marginally significant SE levels, p = .064,
than the control group.

A difference between groups was also observed on the second day before the
retention test. The main effect of group, F (2, 51) = 4.77, p < .05, ny2 = .16, was significant.
Post-hoc tests showed higher levels of self-efficacy for the HS group compared to LS and
control groups, ps < .05.

In order to determine whether self-efficacy could be considered to be a significant
predictor of learning after the practice phase and before the retention test, linear
regressions analyses were conducted. The results show that self-efficacy measured
immediately after practice significantly predicted the retention, F (2, 53) = 3.31, p < .05, R
= .08, and transfer, F (2, 53) = 3.23, p < .05, R = .07, tests performances, explaining
33.9% and 33.5% of the variances, respectively.
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Figure 3. Self-efficacy scores before and after practice (Day 1), and before retention (Day 2). Note: Error
bars indicate standard errors.

DISCUSSION

In the present study we tested whether preventing learners’ need to feel
competent by setting a relatively high criterion for “good” performance, thereby reducing
their experience of success, would degrade motor learning. As stated by the self-
determination theory,"2 competence influences intrinsic motivation through the satisfaction
of a basic psychological need; the fulfilment of the competence need is considered to
predict improved functioning and learning, while thwarting the competence need has been

Chiviacowsky

2015

VOL.9

N.1 ‘ 60f 10




Y BJMB Research Article

Brazilian Journal of Motor Behavior

associated with lower functioning as well as with symptoms of ill-being in different
domains.!

The present findings reveal that learning is undermined when participants’
experience of success is reduced as indicated by the performance during the retention and
transfer tests. Participants from the low experience of success group showed decreased
learning compared with participants in the high experience of success and control groups.
The findings indicate that individuals are sensitive to their experience of success during
practice, responding differently under high or low criterions of good performance. The
results are in agreement with previous findings showing improved learning when learners
receive feedback after more efficient trials rather than less efficient ones,'-15 when
feedback suggests positive instead of negative social-comparison,!”-19. 34 or when
feedback induces a malleable conception of ability, a condition where learners errors are
not viewed as a threat to the self?0 compared with a fixed conception of ability.

Furthermore, participants for whom the experience of success was high exhibited
greater self-efficacy compared to participants with low levels of success experience and
controls. Self-efficacy, in addition, predicted learning. So, the use of a relatively low
criterion for good performance, in turn creating a higher experience of success in the task,
was more motivational for learners. Previous studies have showed that enhancing
expectations of performance may indeed influence learners’ perceptions of competence.’:
15,3435 |n line with the present findings, self-efficacy has also been showing to predict
motor learning in other practice contexts.23.32.33 Self-efficacy beliefs have in fact long been
considered to affect the human functioning through motivational, affective and decisional
processes, influencing how people choose challenges to confront, how much effort to
expend or how long to persist, and whether failures are motivating or demoralizing.3-5 %
Self —efficacy has also demonstrated to be both, cause and effect of motor performance.3’

Underlying mechanisms explaining how the experience of successful performance
affects motor learning have been suggested. For example, individuals facing more doubt
regarding their own competence, like the situation faced by participants of the low success
group, can tend to turn their attention inwardly, occupying themselves with evaluative
concerns.38 39 These self-directed thoughts, probably caused by anxiety, can be
considered detrimental to motor learning, interfering with task-focusing thinking.40-42
Caused by worries about task performance, a focus on the self can lead individuals to self-
regulatory processes, resulting in “micro-choking” episodes with attempts to control
thoughts and emotions, degrading learning.*2

The present results are important for theoretical and practical reasons. They give
further support to the importance of perceptions of competence for motor learning,
showing that learning can be undermined when participants’ experience of success is
reduced. More specifically, they demonstrate that the effects on motor learning in terms of
setting relatively low or high criterion for good performance, respectively increasing or
reducing learner’'s experience of success, are mediated by perceived competence. The
findings have implications for practical situations where motivation plays an important role,
for example educational and sporting settings. Instructors or coaches could make use of
strategies, such as establishing suitable criterions for good performance in order to
increase learner’'s perceptions of competence during practice. The development of
situations where learners are able to more frequently experience good performance may
have the potential to further increase interest and persistence in the long run, as well as
learning. On the other hand, practice conditions where very difficult criterions for good

Chiviacowsky

2015

VOL.9

N.1 ‘ 70f10



YB]MB Research Article

Brazilian Journal of Motor Behavior

performance are being set should be avoided since they can reduce learners’ perceptions
of competence, therefore undermining learning.

The present findings have been obtained with young adults learning a simple
laboratory timing task. Future research could examine whether increasing learners’
experience of success, by setting a relatively easy criterion for good performance, would
enhance perceptions of competence and learning in different population, for example
children, older adults, or individuals with motor or intellectual disabilities. It would also be
valuable if future studies could replicate the present findings in contexts with higher
ecological validity, for example sports tasks. Another aspect for research could be the
identification of other variables that could potentially be affected by practices with different
criterions of good performance, for example the affective dimensions. Such studies could
establish further supportive evidence regarding the importance of perceptions of
competence for motor learning.
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