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Research has supported the use of preperformance routines to successfully manage the period preceding sport performance. In
contrast, little research has been done on the period succeeding skill execution. This article introduces a three-stage model for
postperformance routines (PoPR) for novice motor learning and performance including emotion regulation, performance analysis
and correction, and continuation to the next performance trial. To test this model, 38 novice golfers completed a putting task after
random assignment to either a PoPR or a control condition. Putting performance was measured after each putt, and self-efficacy,
arousal, affect, and perceived task difficulty were recorded every 10 putts. Participants in the PoPR group improved their
performance from baseline to postintervention (d=-0.55), while performance in the control group remained unchanged
(d=-0.01). No significant differences were observed for performance consistency, emotions, self-efficacy, and perceived task
difficulty. Thus, practitioners implementing a PoPR in novice athletes may consider the proposed three-stage framework for

improvements in motor learning and performance.
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In sport, there are key moments that can determine games,
seasons, and careers. The period leading to these moments is the
focus of intense research on preperformance routine (PPR) in sport
psychology. Consistent PPRs have been shown to increase perfor-
mance across a number of sports and populations (Cotterill, 2010;
Rupprecht et al., 2021). Demonstrated benefits of consistent
PPRs include improved emotion regulation, attentional control,
decreased warm-up period, automatic skill execution, reduced
injury, and improved motor learning (Foster et al., 2006;
McHugh & Cosgrave, 2010; Moradi, 2019). While PPRs have
been well studied in sport psychology, postperformance routines
(PoPRs) have received little attention in the literature.

The repetition of actions, with breaks in between, is a common
characteristic of many sports such as golf, baseball, or American
football. During the time between motor skills, dwelling on
previous performance can impact the preparation and execution
of the succeeding performance (Hatfield & Kerick, 2007). PoPRs
are a series of behavioral and psychological strategies, which allow
performers to cope with previous performances and improve their
performance. Although the scientific evidence supporting the use
of PPR on athletic performance and motor learning is strong, the
support for POPR is much more limited. This is surprising given the
importance of motor learning and performance in applied sport
psychology. One possible explanation is that even in studies that
have tested routines immediately after task execution, PPR termi-
nology is used in the literature (Rupprecht et al., 2021). Preliminary
studies focusing specifically on PoPR have found potential benefits
(Bloom et al., 1997; Mesagno, 2014), but a model organizing the
different phases is still lacking. The goal of this article is to develop
and test a three-stage model of PoPR.
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Preperformance Routine

PPRs are the “sequences of task-relevant thoughts and actions an
athlete systematically engages in prior to performance of a sport
skill” (Moran, 1996, p. 177). PPRs are capable of improving motor
learning and performance in numerous ways. They may be used as
amethod of procedural consistency that acts to prevent nonrelevant
stimuli from distracting the performer from their goal (Moore &
Stevenson, 1994). Similarly, they help the performer focus on
environmental cues that are relevant for successful performance
(Harle & Vickers, 2001). Internally, they work to help the per-
former maintain task-relevant thoughts (Gould & Udry, 1994)
while also facilitating the ideal physical and mental state from
which to perform optimally (Marlow et al., 1998). Furthermore,
PPR has been shown to improve motor learning and performance in
novices performing golf putting, tennis serving, volleyball serving,
and basketball free-throw shooting (Moradi, 2020; Perry et al.,
2018). For novices, PPR is thought to establish a motor execution
plan and improve self-regulation of emotion and attention (Cohn,
1990; Lidor & Mayan, 2005). Meta-analytic results supported
the positive impact of PPR on performance across many tasks
and sports (Cotterill, 2010; Mesagno et al., 2015; Rupprecht
et al., 2021).

Postperformance Routine

Relative to the amount of research investigating PPRs, very little
research has investigated PoPRs. Since PPRs are aimed at improv-
ing performance through mental rehearsal and establishing motor
execution plans, among other mechanisms, it may be that similar
mechanisms can help improve performance if used immediately
after skill execution. This may be particularly relevant for motor
learning when novice athletes are establishing their early motor
execution plans. For the purposes of this study, PoPR is defined as
“a series of behavioral or psychological strategies undertaken after
performance execution, yet prior to the pre-performance routine of
the next performance attempt” (Mesagno et al., 2015, p. 86). Hill
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et al. (2010) demonstrated that golfers who excelled under pressure
had task-related behavioral responses in their PoPRs after each
shot; in contrast, golfers who performed poorly under pressure did
not report using a PoPR. This would seem to indicate that PoPRs
are effective in enhancing performance under pressure. Based on
this finding, Mesagno et al. (2015) developed a PoPR that focused
on performance analysis and correction only and found that PPR
and PPR combined with PoPR improved bowling performance, but
that PoPR alone did not improve performance. The PoPR proposed
in the present study builds on the empirically validated aspects
from the PPR literature (i.e., emotional regulation and present
moment focus) and Mesagno et al.’s (2015) research on PoPR
(i.e., performance analysis and correction) to introduce a new three-
stage model of PoPR. Therefore, the proposed framework consists
of three stages: emotional regulation, performance analysis and
correction, and continuation to the next performance.

Emotional Regulation

The most prevalent theories on emotion consider emotions to be a
combination of valence and arousal (Raedeke & Stein, 1994;
Russell et al., 1989). Understanding how emotion affects perfor-
mance has primarily been examined using cognition-emotion
theories that focus on the relationship between appraisal and
arousal (e.g., Ortony et al., 1988). This approach has culminated
in theories such as the Individual Zone of Optimal Functioning,
which is the specific combination and intensity of pleasant and
unpleasant emotions leading to an individual’s optimal perfor-
mance (Hanin, 1997; Kamata et al., 2002).

Given that cognitive appraisal is central to emotion, self-
regulation allows performers to adjust, among other aspects, their
emotional state and thereby improve performance (Hanin, 2000).
Through self-regulation, implemented in the postperformance
period, emotions can be managed in a way that is facilitative for
the performer (Beck & Weishaar, 1995). For example, a pleasant
emotion such as happiness may be used to reinforce the result of a
good performance and facilitate future optimal performance. Con-
versely, an unpleasant emotion such as frustration can be reframed
as the performer recognizing their high level of investment and can
fuel their motivation for the next performance. This self-regulation
of cognitive appraisals affects how the emotion is perceived and
thus its potential impact on performance.

In addition to cognitive reframing, other emotional regulation
techniques such as deep breathing, imagery, and progressive
muscle relaxation have been shown to effectively manage emotions
and facilitate superior performance (Hanin, 2000). Breathing
techniques, in particular, have been shown to be a simple and
effective means of managing emotional responses (Williams &
Harris, 2006).

In addition to the performance-related importance of emo-
tional regulation, emotions also have numerous other effects that
may be optimized through the implementation of a PoPR. For
example, emotions such as shame or frustration can lead to an
increased drive to improve if the PoPR is implemented properly
(Markus & Kitayama, 1991). Additionally, in team sports, positive
emotions have been shown to facilitate team performance via team
resilience (Meneghel et al., 2016). A structured but flexible PoPR
would help novice performers regulate their emotions, hence
leading to optimal conditions for successful learning and perfor-
mance. Furthermore, once the emotions following a performance
have been regulated, the analysis and correction of that perfor-
mance are likely to be more accurate due to less emotional
interference on cognition (Ortony et al., 1988).

Performance Analysis and Correction

Receiving accurate feedback is essential for improving perfor-
mance. Knowledge of result and knowledge of performance are
two aspects of feedback that are particularly important in sport,
particularly for novices (Schmidt et al., 2018). Knowledge of result
refers to information gained by looking at the result of the perfor-
mance, such as a dart missing 2 inches to the right of target. On the
other hand, knowledge of performance is the information gained
through the nature of the movement, such as a golf ball slicing
away after contact. These two forms of extrinsic feedback, com-
bined with intrinsic feedback, allow the performer to analyze their
action in order to improve the next performance (Schmidt &
Walters, 1984). The second stage of the PoPR allows for these
forms of feedback to be intentionally gathered and processed
before a decision is made about how to improve the next perfor-
mance. For those learning a motor movement, reflecting on the
performance outcome and the motor process that led to it are
essential for learners to make necessary adjustments (Singer,
1988).

With a systematic analysis of the performance, any subsequent
decisions made to improve performance should be more accurate
compared with the absence of such analysis. Furthermore, the
accuracy of feedback analysis is facilitated through the preceding
emotional regulation stage. One example of a performance analysis
was explored with bowlers who reflected on questions regarding
both knowledge of results and performance. This reflection routine
led to increased accuracy and overall performance (Mesagno,
2014; Post et al., 2022). Similarly, in an examination of novice
swimmers, event-level postperformance evaluation and reflection
were positively correlated with youth swimmers’ performance
(Post et al., 2022). Following the analysis of information gathered
from the performance, the decisions to make small technical,
tactical, mental, and/or physical adjustments can then be made
for the upcoming performance, especially in the case of novices
learning a new skill. This in turn would also lead to a heightened
belief that one could be successful with the task at hand (i.e., self-
efficacy; Bandura, 1997), which has been linked to superior sport
performance (Moritz et al., 2000).

Continuation to the Next Performance

Once the performance has been emotionally regulated, analyzed,
and corrected, the performer can shift their attention toward the
next performance. The benefits of including a continuation to the
next performance phase are twofold. First, it facilitates a present-
moment focus on the upcoming performance. Second, if the
performer has been trained to use PPRs, it promotes the use of
that routine.

By including a continuation phase in the PoOPR, performers are
reminded to turn their attention onto the next performance. This is
similar to many mindfulness-based programs which enhance per-
formance by promoting awareness of an objective present-moment
focus (Gardner & Moore, 2004). This phase combines the previous
steps, which focus on cognitive control over emotions and correc-
tions, with a more natural and flow-like state. This state allows
performers to focus their attention on their intended performance
(Kaufman et al., 2009). Shifting focus from the previous perfor-
mance to the next is an important intersection during the learning of
a motor skill, and performers should be prepared for this transition.

In this study, the verbal cue “next putt” was used to signal the
end of the PoPR and redirect participants’ attention to the ensuing
performance. Although the present study focused on PoPR, a cue
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for continuation to the next performance was included as a
delineation point for cessation of attention on the previous perfor-
mance, thus terminating the PoPR. Based on research supporting
the use of PPRs, combining a PoPR with a PPR is likely to facili-
tate successful performance through PPR mechanisms as well,
although this combination was not tested in the present study
(e.g., Cohn et al., 1990; Gould et al., 1981; Moore, 1986).

The Present Study

This study aims at addressing a gap in the PoPR literature by
providing a framework for researchers and practitioners. The goal
of this paper is to experimentally test the proposed three-stage
PoPR in novices completing a golf putting task. Golf putting is an
ideal task to utilize PoPRs as it is self-paced and requires the
repetition of several performances across a long period of time. We
hypothesize that emotional responses will be more pleasant and
less variable following the implementation of the three-stage PoPR.
Putting performance should similarly improve in accuracy and
become more consistent. We also hypothesize that a PoOPR would
improve self-control, self-efficacy, and perceived task difficulty.

Method

Participants

Participants were recruited via a College of Education research
participant pool, at a University in the Southeast of the United
States. Participants had no formal golf training but had experience
playing golf recreationally. An a priori power analysis was con-
ducted for repeated-measures multivariate analyses of variance
(MANOV As) using G*Power (version 3; Faul et al., 2007). Alpha
level was set at .05 and power (1 —f3) at .80. The power analysis
indicated that a two-group, two-measurement (r=.5) repeated-
measures MANOVA, with an estimated effect size of Cohen’s
f=0.25 based on previous research in PoOPR (Mesagno et al., 2015),
required a total sample size of 34 participants. To account for
potential attrition, an additional seven participants (20%) were
recruited; three participants’ data were removed as described in the
“Data Analysis” section, resulting in a sample of 38 participants.
Participants were predominately college-aged (M =23.00 years,
SD =4.84), male (n=28), novice golfers with no participants
reporting holding a golf handicap and 18 reporting no years of
competitive golf experience (M =1.08, SD = 1.46).

Measures

Commitment

Two items assessed participant’s commitment level to the putting
task and the PoPR. The first item was “How much effort did you
invest in the putting task?” The second item, only presented to the
PoPR group, was “How much effort did you invest in the POPR?”
Participants ranked their response on a Likert-style response
ranging from 1 (none) to 5 (very much). Various versions of these
commitment scales have been used in a wide range of psychologi-
cal skills manipulation checks (e.g., Braun-Trocchio et al., 2022;
Richard et al., 2018; Tenenbaum & Connolly, 2008).

Emotion

The Felt Arousal Scale (FAS; Svebak & Murgatroyd, 1985) and
Feeling Scale (FS; Hardy & Rejeski, 1989) were used to measure
overall pleasantness and arousal throughout the task. The FAS is
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anchored from 1 (Low arousal) to 6 (High arousal), while the FS was
measured on a scale from =5 (Very bad) to +5 (Very good). The FS
and the FAS represent the two components of the circumplex model,
which is an integrative approach to the study of emotions (Posner
etal., 2005). The FS and FAS have been used in numerous studies on
emotional response in sport and exercise setting (e.g., Beltrdo et al.,
2020; Follador et al., 2019; Vandoni et al., 2016). Test-retest
reliability for this sample was supported through high correlation
coefficients for both the FSA (r=.84) and the FS (r=.83).

Performance

Putting performance was measured via an eight-camera motion
analysis system (Vicon Bonita 10, Vicon Motion Systems). These
cameras have a one-megapixel resolution and sample at 250 Hz.
Reflective tape was placed on the target and the ball in a way that
did not disrupt performance. The cameras were arranged to sur-
round the putting target and mounted to the walls 2 m above the
floor. Cameras ranged from 3 to 6 m away from the target and were
calibrated and analyzed using Vicon’s Tracker software (version 3,
Vicon Motion Systems). Previous research has supported a preci-
sion of 0.5 mm using this system (Thewlis et al., 2013).

Self-Control

The brief Self-Control Scale is a 13-item measure of self-control
with anchors from 1 (Not at all like me) to 5 (Very much like me).
Items include questions such as: “I am good at resisting tempta-
tions” and “T have trouble concentrating.” Scores are averaged with
the lowest possible score of 1 indicating low self-control and the
highest possible score of 5 indicating high self-control (Tangney
et al., 2004). Considerable examination of the brief Self-Control
Scale factorial composition has been completed in recent years
(e.g., de Ridder et al., 2011; Fung et al., 2020; Maloney et al.,
2012). Following De Ridder et al.’s (201 1) recommendation, a 10-
item version of the scale was used with three commonly redundant
and generic items removed. Cronbach’s a for the present study was
determined to be quite low at .50.

Self-Efficacy and Perceived Task Difficulty

To assess self-efficacy, participants were asked: “To what extent do
you think you can have the ball land in the white circle for at least
one putt out of the next 10?” This item was rated on a scale from 0
(Cannot do at all) to 100 (Highly certain can do). Similarly, a one-
item scale assessed difficulty by asking: “How difficult is it to have
at least one putt out of the next ten land in the white circle?”
Participants recorded their response on a scale from O (Not difficult
at all) to 100 (Extremely difficult; Bandura, 1997). Numerous
studies have argued on behalf of the validity of single-item scales
(e.g., Allen et al., 2022; Kamakura, 2015) and single-item measures
of self-efficacy (e.g., Hoeppner et al., 2011; Williams & Smith,
2016), and this version of a single-item Self-Efficacy (SE) Scale
has been used frequently in sport and exercise psychology research
(e.g., Braun-Trocchio et al., 2022; Richard et al., 2018). Test—retest
reliability for this sample was high for both self-efficacy (r=.69)
and perceived task difficulty (r=.78).

Task and Procedure

Preintervention

Upon arrival at the lab, participants completed an informed
consent form, demographic questionnaire, and were familiarized
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with the FAS, the FS, and the Self-Control Scale. A research
assistant then informed participants that they will be performing a
putting task while being recorded via video camera and that the
highest two performers will receive a $20 gift card while the
bottom 25% of performers will complete additional surveys about
their experience. The putting task was to lag (or stop) the putt of
a regulation golf ball (4.3 cm in diameter) as close to a painted
white target circle (10.8 cm in diameter, a regulation-size golf
hole) as possible. The ball was placed 4.88 m away from the target
on a flat artificial putting surface. Participants were provided with
a right- or left-handed putter and completed five practice putts,
waiting at least 10 s before each putt. Following the practice putts,
participants completed the SE Scale, Perceived Task Difficulty
Scale, FAS, and FS. Participants then began the pretest portion of
the experiment and completed 30 putts, waiting at least 10 s
between putts. After every 10 putts, participants filled out the SE
Scale, FAS, FS, and Perceived Task Difficulty Scale. After this
pretest, participants completed the first item of the commitment
check and the SE Scale, FAS, FS, and Perceived Task Difficulty
Scale again.

Intervention

Following this pretest, researchers randomly assigned participants
to either a PoPR or a control group (CG) via a spreadsheet.
Participants in the CG watched a video on the benefits of exercise
for 10 min. Participants in the PoPR condition were taught a
PoPR based on the three phases (i.e., emotional regulation,
performance analysis and correction, continuation to the next
shot). To address emotional regulation, a research assistant taught
participants to take a diaphragmatic breath following each of their
putts. Researchers taught participants to assess and correct their
performance by stating the result of their putt and the correspond-
ing correction out loud. Researchers did not provide any feedback
or details to participants about putting or their putting perfor-
mance, thus participants relied on visual and kinesthetic feedback
to analyze and correct their performance. For example, a putt that
came to rest short and right of the target might result in the
following statement “I left the ball short and right of the target
therefore I’'m going to make sure keep the front [toe] of the club
facing the target during my swing and I'm going to follow
through a little more.” Finally, a research assistant taught parti-
cipants to shift their attention from the previous putt to the
succeeding putt by saying the cue word “Next Putt.” Neither
condition was using a PPR. The self-talk cue of “Next Putt” was
used as a tool to redirect attention. Given that participants in the
present study were novice golfers, it is unlikely that they had
preexisting training in putting PPRs. Training for the PoPR
condition took approximately 10 min. Both groups then took
five practice putts, the CG waiting at least 10 s between putts and
the PoPR group going through their PoPR. To ensure that
participants were following their PoPR, participants explained
their routine aloud during the 10-s break between putts. Addi-
tionally, the steps of the PoPR were visible on a whiteboard next
to the participant. If the participant did not complete the PoPR
aloud, the researcher prompted them to do so. To control for this
speak-aloud protocol, participants in the control condition were
asked (and reminded) to vocalize their internal dialog.

Postintervention

Following the training and practice, participants were reminded of
the consequences of their performance and completed the SE Scale,

FAS, FS, and Perceived Task Difficulty Scale again. Participants
then completed 30 putts with either a 10-s pause and think aloud or
the vocalized PoPR as appropriate. Every 10 putts, participants
completed the SE Scale, FAS, FS, and Perceived Task Difficulty
Scale again. Following the 30 putts, participants completed a final
iteration of the SE Scale, FAS, FS, and Perceived Task Difficulty
Scale and the commitment check measure. Participants were then
debriefed and told that even if they performed poorly, they will
not have to fill out additional surveys. Additionally, they were
informed that the cameras were not recording them but only the
path of the ball in relation to the target. All procedures were
followed as approved by Florida State University’s human subjects
institutional review board, 2017.20,825.

Data Analysis

To analyze the data, a series of ¢ tests and repeated-measures
MANOVAs were used. Outlier analysis detected three participants
(two from PoPR group, one from CG) who had outliers on multiple
dependent variables. Upon examination of the putting accuracy of
the three participants, it was apparent that they had difficulty with
the putting task with multiple misses greater than the available
putting surface (i.e., more than 2 m). Upon removing those three
participants, assumptions of normality were met for all univariate
and multivariate tests using the remaining 38 participants. There
were no multicollinear relationships greater than 0.9 in any of the
MANOVAs. Lastly, there were no violations of homogeneity of
variance—covariance matrices, as indicated by Box’s M test or
homogeneity of variance, as tested through Levene’s test. Cohen’s
d and nf, were used to estimate effect sizes (Cohen, 1988). For
assessments taken multiple times during pre- or postintervention,
averages and SDs were compared across groups and time points as
appropriate. For example, average distance to the target represents
the accuracy of putting (i.e., a 20-cm average distance is closer to
the target than a 40-cm average distance to target), while the SD of
distance to target measures precision and consistency of putting
(i.e., a 10-cm SD of distance to target represents a more consistent
putting performance than a 20-cm SD of distance to target; see
Figure 1). Analyses were run with SPSS (version 26) and alpha
level was set at .05.

Results

T tests of commitment levels to the putting task after baseline
resulted in no significant difference between the CG (M =3.63,

Small standard deviation  Large standard deviation

Small o 0O © ©
average
distance .() '
®)
O
0O O
Large
average O . '
distance
O

Figure1 — Putting performance, average distance, and SD. Note. Black
circles indicate the target, and white circles indicate final ball location.
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SD=0.90) and PoPR group (M=3.89, SD=0.88), #(36)=.92,
p=.366, d=0.30. Postintervention, ¢ tests of commitment levels
to the putting task approached significance with the CG (M = 3.84,
SD =1.07) reporting slightly lower levels of commitment than the
PoPR group (M =4.32, SD =0.48), #(36)=1.77, p=.086, d=0.57.
Participants in the PoPR group reported moderately high levels of
commitment to the PoPR (M =3.58, SD=0.84). No participant
reported a one (no commitment) at any point during the
experiment.

Self-Control

T tests yielded no significant difference in self-control qualities
between the CG (M =3.75, SD=0.59) and the PoPR group
M=3.64, SD=0.77), 1(36) = .50, p=.622, d=0.16.

Self-Efficacy and Perceived Task Difficulty

Repeated-measures MANOVA including self-efficacy and per-
ceived task difficulty (average and SD of responses) resulted in
no significant interaction of group and time point, Wilks” A =.93,
F(4, 33)=0.61, p=.660, N> = .07 (see Table 1). There was a
significant multivariate effect of time point, Wilks’ A=.46, F(4,
33)=9.84, p=.001, n% = .544. Specifically, average self-efficacy
significantly increased, F(1, 36)=4.76, p=.036, 12 =.117, and
became more consistent, F(1,36) =13.83, p <.001, nf— 278, over
time. Perceived task difficulty did not 51gn1ﬁcantly change over
time, F(1, 36)=1.10, p=.302, n% =.030, but responses did
become more consistent, F(1, 36)=6.12, p=.018, n; =.145.

There was no significant multivariate effect of group, Wilks’
A=.89, F(4,33)=1.03, p=.406, n; = .111.

Emotion

Analyses of FAS and FS (average and SD of responses) resulted in
no significant interaction of group and time point, Wilks’ A = .84,
F(4,33)=1.54, p=.214,m; = .16 (see Table 2). Multivariate main
effects were not signiﬁcant for time point, Wilks’ A=.92, F(4,
33)=0.75, p=.57, n =.083, or group, Wilks’ A=.93, F(4,
33)=0.60, p = .66, np =.068.

Table 1 Self-Efficacy and Perceived Task
Difficulty Averages and SDs by Group and Time Point,
M (SD)

Average of SD of
Group Time point responses responses
Self-efficacy
CG Baseline 35.09 (21.33) 11.64 (10.69)
Postintervention 27.89 (19.79) 2.73 (2.96)
PoPR Baseline 45.61 (20.88) 9.49 (8.57)
Postintervention 51.58 (25.66) 493 (6.41)
Perceived task
difficulty
CG Baseline 79.12 (14.31) 6.19 (5.12)
Postintervention 80.70 (13.22) 2.05 (3.22)
PoPR Baseline 76.32 (16.02) 5.15 (5.92)
Postintervention 77.54 (17.60) 3.48 (4.92)
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Performance

Analyses on average distance to the target and SD of distance to
target resulted in a significant interaction of group and time point,
Wilks” A=.81, F(2, 35)=4.05, p=.026, np .19. Univariate
analysis indicated that there was a significant interaction of group
and time point on average displacement from target such that the
PoPR groups average displacement decreased from baseline to
postintervention (d =—0.55) relative to the CG change in average
displacement (d =-0.01), F(1, 36) =6.86, p=.013, n; = .16 (see
Figure 2). There was no significant interaction for SD of displace-
ment, F(1, 36)=1.94, p=.172, n% =.05 (see Table 3).

There was a significant multivariate main effect of time,
Wilks” A=.81, F(2, 35)=4.08, p=.026, np .19. Univariate
results indicated that average displacement improved significantly
(i.e., became more accurate), F(1, 36)=7.81, p=.008, n% =.178,
but did not become more consistent, F(1, 36)=0.92, p=.344,
nf, =.025, over time. Overall, there was a significant multivariate
main effect of group, Wilks” A=.84, F(2, 35)=3.38, p=.045,
np .16. Univariate results indicated that average displacement
was more accurate, F(1, 36)=6.96, p=.012, ‘r]2 =.162, and more
consistent, F(1, 36) =4.83, p=.035, Thz) =.118, for the PoPR group
than the CG.

Discussion

The goal of this study was to propose a model for PoPR and test its
efficacy for novices learning a golf-putting task. Our proposed
three-stage PoPR resulted in improved putting performance in
novice golfers. This supports the benefits of using a PoPR for
performance accuracy and motor learning, and is consistent with
previous research on PoPR in bowling (Mesagno et al., 2015). The
three-stage model of emotional regulation, performance analysis
and correction, and continuation to the next performance appears to
be a successful tool for improving putting performance and motor
learning in novices.

A potential mechanism explaining the positive effects of POPR
on performance accuracy is a positive and less variable emotional
valence. However, our hypothesis was not supported. Substantial
research indicates that PPRs, which promote self-regulation of
attention and behavior, are successful in changing performers’
emotional responses and facilitating performance (e.g., Mesagno
et al., 2015). The tested three-stage PoPR was informed by that

Table 2 Arousal and Feeling Scale Averages
and SDs by Group and Time Point, M (SD)

Average of SD of
Group Time point responses responses
Arousal
CG Baseline 2.74 (1.10) 0.44 (0.33)
Postintervention 2.77 (1.25) 0.27 (0.30)
PoPR Baseline 3.19 (0.94) 0.27 (0.33)
Postintervention 3.26 (1.09) 0.41 (0.35)
Feeling Scale
CG Baseline 2.32 (1.27) 0.30 (0.33)
Postintervention 2.30 (1.29) 0.30 (0.39)
PoPR Baseline 2.33 (1.12) 0.32 (0.44)
Postintervention 2.16 (1.14) 0.51 (0.41)

Note. CG = control group; PoPR = postperformance-routine group.

Note. CG = control group; PoPR = postperformance-routine group.
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Figure 2 — Average distance to target by group and time point with 95% confidence interval. CG = control group; PoPR = postperformance-routine

group.

Table 3 Average Distance and SDs to Target
by Group and Time Point, M (SD)

Average SD of
distance distance
Group Time point to target to target
CG Baseline 44.98 (9.48) 12.31 (2.97)
Postintervention 44.81 (10.97) 12.58 (4.07)
PoPR Baseline 39.43 (10.24) 11.12 (2.83)
Postintervention 34.29 (8.48) 9.70 (3.60)

Note. CG = control group; PoPR = postperformance-routine group.

research and integrated a single diaphragmatic breath. Results
indicated that such brief training on an isolated skill did not have
a significant impact on emotional response. However, our results
revealed a trend toward more consistent arousal levels following
the PoPR intervention. Future research should continue to examine
the effects of more substantiative emotional regulation strategies
integrated into three-stage PoPR.

Another potential explanation of performance improvements
following the use of a PoPR is an increase in self-efficacy, critical
for novice performers. However, in the present study, participants’
self-efficacy was largely unaffected. Participants in both groups
reported improvements in self-efficacy between pre- and postin-
tervention, with self-efficacy responses becoming more consistent
over time as well, indicating that novice golfers’ self-efficacy
improved with experience. Furthermore, participants’ perceptions
of task difficulty did not change but did become more consistent
between pre- and postintervention. Thus, it appears that the
three-stage PoPR did not change self-efficacy or perceived task
difficulty, but that continued practice improved both groups’ self-
efficacy. It is important to note that this absence of change on those
variables is consistent with studies on PPRs (e.g., Richard et al.,
2021; Wergin et al., 2020), and this study is one of the first attempts
at assessing self-efficacy and perceived task difficulty following
a PoPR specifically and not in relation to PPR in novice performers.
In the absence of significant effects on emotion and self-efficacy,
mechanistic explanations for the improved putting performance via
PoPR are uncertain.

The first possible explanation is the use of instructional self-
talk by the novice participants. Because participants were asked to
state their performance out loud and provide a correction, this
might have directed them to deriving self-instructions for the next
putt. This explanation is supported by Hatzigeorgiadis et al. (2011)
who found that instructional self-talk was especially effective for
supporting sport performance, with the strongest effects being
found for novel tasks, fine motor skills, and groups of students/
beginner athletes, all of which apply to the present sample char-
acteristics and the study task.

Another potential explanation for our results is the use of a
single-item measure of self-efficacy rather than a multiple-item
measure. The use of a multiple-item scale may have resulted in
more reliable assessment of self-efficacy (Bandura, 1997). How-
ever, given the frequent administrations of the self-efficacy ques-
tionnaire and arguments on behalf of the validity and reliability of
single-item scales, the single-item measure was used (Allen et al.,
2022; Braun-Trocchio et al., 2022; Richard et al., 2018).

A third potential explanation may be related to participants’
commitment levels. Our PoPR intervention resulted in a trend
toward higher commitment to the putting task for the POPR group
compared with the CG. This aligns with Post et al.’s (2022) finding
that higher performing swimmers engaged more with post reflec-
tion and evaluation processes. As such, it is possible that partici-
pating in the three-stage PoPR increased commitment levels and
may have resulted in more intentional and deliberate skill execution
and reflection. The improvement in performance was not contin-
gent on receiving expert feedback or instruction; novice golfers
were able to adapt their performance through self-guided deliberate
action and reflection. This potential mechanism is extremely
valuable for practitioners who are working with novice performers
who are attempting to improve motor execution and reinforces the
importance of committed and deliberate self-evaluation during
motor learning.

Although the performance of novice participants in the POPR
group improved overall, practitioners should consider individual
differences when implementing PoPR. In particular, the perfor-
mance analysis and correction stage may induce maladaptive
emotional responses in those predisposed to perfectionist concerns
(Stoeber et al., 2020). In such instances, the POPR may need to
emphasize the importance of emotional regulation and refocusing,
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thus providing facilitative boundaries for performance analysis and
correction to occur within. Additionally, it is important to note that
performance analysis and corrections are helpful in the learning
phase during the acquisition of a motor skill (i.e., in the cognitive
stage and the early associative stage of motor learning according to
Fitts and Posner [1967]), because they facilitate instructional self-
talk in novel tasks (Hatzigeorgiadis et al., 2011).

Such adaptations to individual differences can be accommo-
dated using the proposed three-stage PoPR. The present routine
was successful in improving novices’ putting performance, but the
mechanism remains unclear. Future investigations should consider
different performance skills (i.e., consider other open and closed
skills) and participant skill levels. Furthermore, attempts to im-
prove the efficacy of emotional regulation through PoPRs and other
strategies are warranted. For example, positive self-talk and avoid-
ing excess rumination were not examined in the present study but
represent important correlates of successful performance.

Limitations and Implications

While this study advances the field of PoPR, several design
characteristics limit the external validity of its findings. In particular,
this putting task was a lag putt. While lag putting occurs frequently
in golf settings, our putting area did not include a hole, allowing
more precise accuracy readings, but being less ecologically valid.
Additionally, the present study used volunteer novice golfers whose
performance improved with the implementation of PoPR. Perhaps
more experienced golfers who are used to performance analysis and
correction may experience different effects. Furthermore, golfers
with more experience may have different emotional regulation
strategies and may have differential responses to a regimented
PoPR. Finally, three manipulations (i.e., surveys for poor perfor-
mers, gift cards for top performers, and video cameras) were put in
place to increase performance pressure; unfortunately, those ma-
nipulations were not tested other than via change in emotional
response as measured using the affect grid. As such, it is unclear
how much performance pressure participants experienced.

Similarly, the reliance of the present study on single-item
questionnaires to measure affective response and self-efficacy may
have reduced the power of the present study to detect significant
changes. The FS and FAS are based on the circumplex model,
which considers valence and arousal as core dimensions of emotion
(Russell et al., 1989). While anxiety is a particular aversive and
high arousal emotional state, levels of anxiety were not directly
measured in the present study. Given the importance of anxiety in
high pressure performance, a discrete measure of state anxiety may
have yielded different results. Likewise, the simplification of self-
efficacy to a single item may have resulted in reduced reliability,
possibly explaining lack of significant effect of PoPR in the
present study.

Applied practitioners can use the results of this study to inform
their practice of designing and implementing a PoPR for novices
learning a motor task. The results of this study support the use of
PoPRs for motor learning in a self-paced task. In particular, the
three-stage PoPR of (a) emotion regulation, (b) performance anal-
ysis and correction, and (c) continuation to the next performance
was effective in improving novices’ learning and putting perfor-
mance with very minimal training. This PoPR offers a convenient
model to work with novice athletes and performers as it allows
some flexibility to individualize the content to the individual while
providing a structure to guide the learning process. It is our hope
that this study will spark further research in the domain, to aid
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consultants in their effort to increase the learning and well-being of
their clients.
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