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Exploring music performance anxiety, self-efficacy, performance
quality, and behavioural anxiety within a self-modelling
intervention for young musicians
Erin MacAfeea and Gilles Comeaub

aSchool of Human Kinetics, University of Ottawa, Ottawa, Canada; bPiano Pedagogy Research Laboratory, University
of Ottawa, Music, Ottawa, Canada

ABSTRACT
The purpose of this studywas to investigate the relational changes between
music performance anxiety (MPA), self-efficacy, performance quality, and
behavioural anxiety in five adolescent piano students over a six-week
intervention. Additionally, the study explored the effects of a positive self-
review self-modelling intervention on adolescent musicians. Self-report
measures, performance evaluations, and behavioural anxiety ratings were
used to collect data. Results indicate that the relational changes between
MPA, self-efficacy, and performance quality are complex. There were no
observed relationships between MPA and self-efficacy or performance,
suggesting that MPA can have both debilitative and facilitate effects on
these variables. Additionally, there was no relationship between MPA and
behavioural anxiety, suggesting that students may appear less anxious
than they feel. Finally, the results suggest that self-modelling has
individual effects on musicians, meaning that self-modelling can provide
teachers with a versatile strategy for reducing MPA, improving
performance quality, and/or increasing performance confidence.
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Public performance is often a central component of music education from an early age, and numer-
ous studies indicate that young musicians experience music performance anxiety (MPA; Patston and
Osborne 2016; Thomas and Nettelbeck 2014). While various interventions designed to reduce MPA
have been tested with adult musicians (Burin and Osório 2016; Kenny and Halls 2018), fewer
resources exist for younger musicians (Braden, Osborne, and Wilson 2015; Su et al. 2010). Given
the negative relationship between MPA and self-efficacy documented in the music literature, (Demp-
sey and Comeau 2019; Hendricks, Smith, and Legutki 2015), it is possible that methods targeting
self-efficacy could also reduce MPA in young musicians. This study aims to explore the extent to
which self-modelling, a common athletic intervention (Rymal, Martini, and Ste-Marie 2010; Ste-
Marie, Vertes, Law, and Rymal 2013), impacts MPA, self-efficacy, performance quality, and behav-
ioural anxiety in young musicians.

Music performance anxiety

Kenny (2011) defines MPA as:

The experience of marked and persistent anxious apprehension related to musical performance that has arisen
through underlying biological and/or psychological vulnerabilities and/or specific anxiety-conditioning
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experiences. It is manifested through combinations of affective, cognitive, somatic, and behavioural symptoms.
It may occur in a range of performance settings, but is usually more severe in settings involving high ego invest-
ment, evaluative threat (audience), and fear of failure. It may be focal (i.e. focused only on music performance),
or occur comorbidly with other anxiety disorders, in particular social phobia. It affects musicians across the
lifespan and is at least partially independent of years of training, practice, and level of musical accomplishment.
It may or may not impair the quality of performance. (61)

Numerous studies confirm that adult (Casanova, Zarza, and Orejudo 2018; Kenny, Driscoll, and
Ackerman 2016), adolescent (Patston and Osborne 2016; Thomas and Nettelbeck 2014) and child
musicians (Boucher and Ryan 2011; Kenny and Osborne 2006) all experience MPA, which can be
influenced by various internal and external factors, such as gender (Patston and Osborne 2016;
Rae and McCambridge 2004), performance experience (Boucher and Ryan 2011), and post-event
rumination (Nielson et al. 2018). MPA is one of the most prevalent non-physical problems
among musicians and can result in unhealthy coping mechanisms such as drug and alcohol abuse
(Orejudo, Zarza-Alzugaray, and Casanova 2018), the development of musculoskeletal pain or injury
(Ackermann, Driscoll, and Kenny 2012), or the early termination of music education (Orejudo,
Zarza-Alzugaray, and Casanova 2018). Studies examining younger musicians indicate that MPA
increases with age, as both Patston and Osborne (2016) and Dempsey and Comeau (2019) found
a main effect of age on self-report MPA scores in musicians aged 9–17 and 7–17 respectively. The
progression of MPA from childhood to adolescence suggests a need for the development of preven-
tative or reductive coping strategies specific to young musicians. Teaching young musicians to effec-
tively manage MPA could potentially reduce negative health and psychological impacts in the future.

Various interventions designed to reduce MPA have been tested with musicians, including: accep-
tance and commitment therapy (Juncos et al. 2017), cognitive behavioural therapy (CBT: Braden,
Osborne, and Wilson 2015; Osborne, Kenny, and Cooksey 2007), eye movement desensitization
and reprocessing (EDMR: Brooker 2018), meditation and mindfulness (Blyskal 2018; Diaz 2018),
mental skills training (Clark andWilliamon 2011; Hoffman and Hanrahan 2012), relaxation training
(Sweeney and Horan 1982; Sweeney-Burton 1997), researcher designed anxiety workshops (Errico
2012; Gratto 1998), and virtual reality (Bissonnette et al. 2011; Crawford 2011). With few exceptions
(Crawford 2011; Sweeney-Burton 1997), results suggest that these interventions may successfully
reduce MPA in adult and young musicians. These findings support Burin and Osório’s (2016) sys-
tematic literature review, which found that most treatment modalities indicate tendencies towards
positive MPA outcomes, warranting further research. In the review, CBT was the most commonly
studied modality, and additional outcomes variables such as self-efficacy and performance quality
were often tested alongside MPA. Two of the six CBT studies indicated that the intervention posi-
tively affected self-efficacy and performance quality in addition to MPA. Other studies produced
similar findings, where MPA decreased following treatment while confidence or efficacy increased
(Clark and Williamon 2011; Kinne 2016) or while performance quality increased (Juncos et al.
2017; Spahn, Walther, and Nusseck 2016). However, several studies observed no effect or a negative
effect on performance quality following treatment, despite observing a positive MPA effect (Braden,
Osborne, and Wilson 2015; Osborne, Kenny, and Cooksey 2007; Sweeney and Horan 1982). The
inconsistent relational results between MPA and performance quality are not necessarily unexpected
given Kenny’s (2011) assertion that MPA may or may not affect performance quality.

Additionally, several studies have also investigated the effect of MPA interventions on rater-
observed behavioural anxiety. Kendrick et al. (1982) evaluated behavioural anxiety using a checklist
which assessed how anxious participants appeared to outside observers and found that behavioural
anxiety decreased alongside self-report MPA scores following a CBT intervention. Other studies
have provided similar results where both observable behavioural anxiety and self-report MPA
decreased following treatment (Spahn, Walther, and Nusseck 2016; Sweeney and Horan 1982). How-
ever, Braden, Osborne, and Wilson (2015) found that despite decreasing self-report MPA, CBT did
not reliably reduce observed behavioural anxiety, a finding echoed by several other intervention
studies (Hoffman and Hanrahan 2012; Sweeney and Horan 1982). The conflicting results call to
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question whether changes in self-perceived MPA correspond with changes in observable behavioural
MPA. Overall, the promisingMPA intervention results justifies further research to provide music stu-
dents with additional strategies to combatMPA and investigating additional outcome variables along-
side MPA will provide a more extensive understanding of the relationships between these variables.

Self-efficacy

Bandura (1982) defines self efficacy as the degree in which people believe in their ability to perform
the necessary behaviours for the successful completion of a task. According to Bandura’s self-efficacy
theory (1977), personal expectations of efficacy are derived from four sources of information: enac-
tive mastery experiences, vicarious experiences, verbal persuasion, and physiological/affective states.
The fourth source, physiological/affective states, includes the experience of anxiety, making this
source important when discussing the relationship between self-efficacy and MPA. Bandura
(1977) proposed that an individual’s belief in his or her ability to successfully execute a task can influ-
ence their level of anxiety in relation to that task, and vice versa. Generally, this means that people
with low efficacy expectations will experience higher levels of anxiety and people with high efficacy
expectations will experience lower levels of anxiety (Bandura, Reese, and Adams 1982). Bandura’s
(1977) proposed anxiety/self-efficacy relationship has been well-documented in music literature,
where studies indicate that lower levels of self-efficacy are linked to higher MPA in adult (Orejudo
et al. 2017; Robson and Kenny 2017) and younger musicians (Hendricks, Smith, and Legutki 2015;
McPherson and McCormick 2006). Given these findings, it is possible that providing students with
strategies to increase performance confidence may also reduce MPA.

Modelling

Bandura’s (1986) social cognitive learning theory states that learning occurs through the observation
of social models. Modelling is the medium through which observational learning occurs and is
defined as a process where people observe and later imitate the actions of others (Williams, Davids,
and Williams 1999). Modelling can affect perceived self-efficacy by acting as a source of vicarious
experience. The observer’s belief in their ability to perform a task can increase after watching a
model successfully execute the same task, particularly if the model is similar to the observer (Bandura
1986; McCullagh and Weiss 2002). Several types of modelling exist, including self-modelling, a pro-
cess where individuals observe themselves engaged in adaptive behaviours (Dowrick 1999). In
addition to vicarious experience, self-modelling provides a source of mastery experience, as the
observer is watching themselves perform successfully. Mastery experience is thought to be the stron-
gest source of efficacy information (Bandura 1977; Hendricks, Smith, and Legutki 2015), so by pro-
viding mastery as well as vicarious experience, self-modelling has a strong potential to impact self-
efficacy. Dowrick (1999) describes two categories of self-modelling: positive self-review and feedfor-
ward. Positive self-review videos depict current performance skills and are edited to show only adap-
tive behaviour. In contrast, feedforward videos use edited footage to depict an individual performing
at a level not yet mastered (Dowrick 1999).

Sport literature has investigated the impact of self-modelling on a range of outcome variables,
including anxiety (Law and Ste-Marie 2005; Starek and McCullagh 1999), performance outcomes
(Foltz 2014; Vezzosi 2017), and self-efficacy (Clark and Ste-Marie 2007; Ste-Marie, Vertes, Rymal,
and Martini 2011). Self-modelling studies testing anxiety found no significant differences following
treatment (Law and Ste-Marie 2005; Vezzosi 2017), and many of these studies also found no signifi-
cant changes in self-efficacy (Law and Ste-Marie 2005) or performance outcomes (Law and Ste-
Marie 2005; Vezzosi 2017). In contrast, Starek and McCullagh (1999) observed increases in self-
efficacy and performance scores despite finding no anxiety differences. Given that anxiety increased
in several participants, it is possible that the performance results could be explained as a function of
arousal instead of anxiety. Research suggests that individual have an optimal zone of pre-
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performance arousal or anxiety that facilitates peak performance (Hanin 2000), meaning that per-
formers, such as athletes and musicians, need a certain amount of arousal to maximise performance
(Steptoe and Fidler 1987). While many intervention studies aim to decrease anxiety, it may be more
beneficial to teach performers to distinguish between facilitative, performance-enhancing aspects
and debilitative, performance-impairing aspects of arousal/anxiety (Mor et al. 1995).

Many self-modelling studies testing self-efficacy observed positive quantitative (Bradley 1993;
Clark and Ste-Marie 2007) or qualitative (Foltz 2014; Ste-Marie, Rymal et al. 2011) changes in athlete
self-efficacy, but other studies found no significant differences (Law and Ste-Marie 2005; Ram and
McCullagh 2003; Winfrey and Weeks 1993). Similarly, several self-modelling studies observed posi-
tive performance changes following the intervention (Foltz 2014; Ste-Marie, Rymal et al. 2011) while
other studies found no performance differences (Law and Ste-Marie 2005; Winfrey and Weeks
1993). Law and Ste-Marie (2005) proposed that skill level could account for the non-significant
self-modelling results. Intermediate athletes could have less room for improvement on performance
or psychological variables compared to beginner athletes, resulting in smaller or non-significant
changes (Law and Ste-Marie 2005; Ram and McCullagh 2003; Winfrey and Weeks 1993).

Despite extensive research in sport literature, few music studies have investigated the effects of
self-modelling. Moody (2014) conducted the only self-modelling study with musicians, where twelve
adolescent string musicians viewed feedforward videos for one week of a two-week intervention.
Moody (2014) found that self-efficacy increased only in musicians who viewed their video the second
week of the intervention, but observed no other significant changes in self-efficacy, self-report MPA,
or performance outcomes. Moody (2014) proposed that given the time frame of the study, a longer
intervention may be required for significant MPA and performance changes to occur. The current
study tests a longer, six-week intervention to further our understanding of the effects of self-model-
ling on MPA, self-efficacy, performance outcomes, and behavioural anxiety in young musicians.
While Moody (2014) used feedforward videos, this study uses positive self-review videos, as the cre-
ation of these videos is less time-consuming, and therefore has greater potential practical application
for music educators.

Purposes of the study

The purpose of this study is to investigate the relational changes between MPA, self-efficacy, per-
formance quality, and behavioural anxiety in adolescent musicians over a six-week intervention
using a multiple case study design. Additionally, the study explores the effects of a positive self-
review self-modelling intervention on adolescent musicians, and will examine the following research
questions:

(1) How do (a) MPA and self-efficacy, (b) MPA and performance quality, and (c) MPA and behav-
ioural anxiety change in relation to each other over the course of a six-week self-modelling
intervention?

(2) To what extent does a self-modelling intervention designed for adolescent piano students affect
MPA, self-efficacy, performance quality, and behavioural anxiety?

Method

Participants

The study was approved by the Research Ethics Board of the researcher’s home institution. Five ado-
lescent piano students (3 female, 2 male) between the ages of twelve and sixteen years old partici-
pated. Originally, participants were required to be between thirteen and seventeen years old and
needed to have recently completed a piano exam1 at a grade five level or above. However, due recruit-
ment challenges, the inclusion criteria were modified: the age limit was lowered to twelve, and
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students with three performance ready pieces were included, regardless of their piano exam experi-
ence. Additionally, participants needed to have moderate to high levels of MPA, as assessed by the
Music Performance Anxiety Inventory for Adolescents (MPAI-A: Osborne and Kenny 2005). Par-
ticipants scoring 34 or higher, the average score for adolescent musicians (Osborne and Kenny
2005), were eligible to participate. Recruitment took place at local Royal Conservatory of Music
(RCM) examination centres in person or through the local Ontario Registered Music Teacher’s
Association (ORTMA) group via email. Eight interested parents and students respectively completed
consent and assent forms prior to participation. However, two students withdrew before starting the
study, and a playing-related injury prevented a third from completing data collection. Full data sets
were collected for the remaining five participants (See Table 1).

Measurements

Music performance anxiety inventory for adolescents (MPAI-A)
The MPAI-A is a self-report MPA measure (Osborne and Kenny 2005) that is validated for use with
adolescents aged 12–19 (Osborne and Kenny 2005; Osborne, Kenny, and Holsomback 2005). Fifteen
questions represent cognitive, somatic, and behavioural symptoms of MPA. The test uses a seven-
point Likert scale, where 0 represents no perceived symptoms of anxiety and 6 represents extremely
high levels of anxiety. Item 10 is reverse scored. Cronbach’s alpha was .91, indicating high internal
consistency and therefore strong reliability (Osborne, Kenny, and Holsomback 2005).

Self-efficacy for musical performing – children’s version (SEMP)
The Self-efficacy for Musical Performing – Children’s Version (SEMP: Ritchie and Williamon 2011)
evaluates children’s beliefs in their ability to perform music. Respondents answer nine questions
while imagining themselves in a past performance situation, using a 7-point Likert scale where 1 rep-
resents ‘Not sure at all’ and 7 represents ‘Completely sure’. Items 3, 4, 6, and 8 are reverse scored.
Although the SEMP was designed for children, the wording is not overly childish and was deemed
suitable for use with adolescents. Cronbach’s alpha was .87, indicating internal consistency and
therefore strong reliability (Ritchie and Williamon 2011).

Performance evaluations
Two Royal Conservatory of Music (RCM) piano examiners were given 45 videos organised into 15
groups. Each group contained the first, second, and third performance of each piece, organised in
random order. The examiners independently scored the performances out of 100, based on the over-
all performance quality, a scoring system commonly used for piano exams and music festivals. The
examiners were blind to condition (modelled versus unmodeled). Intraclass correlation (ICC)
assessed interrater reliability at .78. Under the guidelines suggested by Koo and Li (2016), this indi-
cates good reliability, and the two examiner scores for each performance were then averaged to pro-
duce a single evaluation score per performance.

Table 1. Demographic variables for intervention participants.

Participant Age Gender
Piano
level

Base
MPA
score

Days spent
in B phase

Days spent
in IN phase

Days spent
in RB phase

Modelled
piece

Number of
modelling video

views

1 15 Female 6 RCM 68 14 14 17 2 9
2 12 Female 8 RCM 39 14 14 16 3 9
3 14 Male 6 RCM 44 14 14 16 2 7
4 16 Female 8 CC 67 15 13 14 2 7
5 14 Male 5 RCM 40 14 9 14 3 6

Note: RCM = Royal Conservatory of Music, CC = Conservatory of Canada, B phase = baseline phase, IN phase = intervention phase,
RB phase = return to baseline phase, Modelled piece = piece receiving modelling treatment, Number of modelling video views =
number of times participant watched modelling video during the IN phase (includes practice and performance).
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Behavioural anxiety index (BAI)
Three independent judges received 15 groups of videos organised in the same manner as the per-
formance evaluations. However, the original performance videos were edited into alternating 15-
second observation and 10-second recording intervals. The observational intervals showed unedited
performances while the recording intervals showed a black screen in order to facilitate evaluation.
The judges used the Behavioural Anxiety Index (BAI: Brotons, 1994) to evaluate behavioural anxiety
in participant performances. Adapted by Ryan (2000), the BAI measures 25 behavioural anxiety
symptoms in five categories: feet/legs, arms/hands, body, instrument, and head/face. Each time
the judges observed a symptom during an observation interval, they placed a checkmark or ‘x’ in
the appropriate category during the following recording interval. A total BAI score for each video
was calculated by adding the number of observed symptoms per observation interval, with a high
BAI score indicating more behavioural anxiety and vice versa. ICC assessed interrater reliability
at .75, indicating good reliability. The three judge scores were then averaged to form one BAI
score per performance.

Procedure

Pre-intervention
After obtaining informed consent and assent, participants completed theMPAI-A to determineMPA
eligibility. Students satisfying the inclusion criteria participated in a recording session at the research-
er’s home institution, with the purpose of creating a positive self-review video. Participants recorded
three pieces of their own choosing and were informed that the order they recorded the pieces would be
the order they performed the pieces later in the study. They were alternately assigned to receive the
modelling video for piece two or three but were not aware of this assignment at the time of the record-
ing session. Participants recorded one piece at a time and were given 30 min to record their first piece.
They were instructed to play their piece as though they were giving a concert performance and could
repeat this piece asmany times as they wanted within 30 min. After 30 min, participants were asked to
begin the next piece. However, participants could choose to move on to the next piece sooner if they
were satisfied with the performances given. This procedure was repeated with the remaining two
pieces. Following instruction, participants were left alone in the recording room, but were able to sig-
nal the researcher if needed. Each session lasted for a maximum of 90 min. Afterwards, participants
received separate videos of each recorded performance via email and were instructed to select their
favourite performance of each piece. The favourite performance of the piece assigned the modelling
treatment became the positive self-review video used during the study.

Baseline (B)
Participants completed a two-week baseline (B) phase where they practiced three pieces at home as
they normally would in preparation for a concert. After two weeks, they performed their pieces at the
B concert before a jury of 2–3 judges at the researcher’s home institution. Performances were
recorded for later evaluation. Prior to the first performance, participants completed the MPAI-A
and SEMP with respect to their first piece. Once completed, participants performed their first
piece then returned offstage to complete a second MPAI-A and SEMP for their second piece.
This procedure was repeated for all three pieces.

Intervention (IN)
The two-week intervention (IN) phase began the day after the B concert. Participants were emailed
the positive self-review video and asked to watch the video 4 times per week before practicing the
piece in the video (modelled piece). Otherwise, participants practiced as they normally would.
After two weeks, they performed at the IN concert, which followed the same procedure as the B con-
cert. However, participants viewed their positive self-review video once on a researcher provided
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computer before completing the questionnaires for the modelled piece. After viewing the self-mod-
elling video, participants resumed the B concert procedure.

Return to baseline (RB)
The two-week return to baseline (RB) phase began the day after the IN concert. The RB procedure
was identical to the B procedure and ended with the RB concert. Participants did not view their posi-
tive self-review videos during the RB phase.

Results

All data was graphed and analyzed visually to gain an in-depth understanding of how the dependent
variables (MPA, self-efficacy, performance evaluation, behavioural anxiety) changed within partici-
pant over the course of the intervention. After careful preliminary analysis, dependent variables were
collapsed across piece for the first research question to allow for a clearer analysis of changes over
time. Scores for the three pieces were averaged at each time point (B, IN, and RB concert) to produce
one data point per concert, reducing participant data from nine data points per dependent variable to
three. All original data points were included in the analysis for the second research question in order
to compare changes in the modelled versus non-modelled pieces over time.

Participant one

Participant one was a 15-year-old female who performed her three pieces in an RCM exam one
month prior to the beginning of the study. Participant one received a self-modelling video for her
second piece (See Table 1).

MPA and self-efficacy
The relational changes between MPA and self-efficacy for participant one are unexpected (See Figure
1), as the results indicate that the participant felt slightly less anxious at each concert, but also less
efficacious. This contrasts music studies which suggest that self-efficacy increases as MPA decreases
(Hendricks, Smith, and Legutki 2015; Robson and Kenny 2017), a finding observed in several inter-
vention studies (Clark and Williamon 2011; Kinne 2016). MPA may possibly act in a facilitative
manner for participant one, and what she perceived as decreased MPA could actually be decreased
arousal. As Steptoe and Fidler (1987) suggest that a certain amount of arousal enhances perform-
ance, participant one may have felt less able to perform well when less aroused, leading to decreased
self-efficacy.

MPA and performance quality
The relational changes betweenMPA and performance quality for participant one (see Figure 1) sup-
port Kenny’s (2011) statement that MPA may or may not affect performance quality. Various inter-
vention studies support both the opposite directional changes from B to IN (Juncos et al. 2017;
Spahn, Walther, and Nusseck 2016) and the parallel directional changes from IN to RB (Sweeney
and Horan 1982; Sweeney-Burton 1997). Given the relational changes from B to IN, and the high
base MPA score (see Table 1), it is likely that decreased MPA helped enhance her performance
(Mor et al. 1995). While the changes from IN to RB indicate the opposite, these changes are smaller,
making it more likely that MPA impairs performance for this participant.

MPA and behavioural anxiety
The relational changes between MPA and behavioural anxiety for participant one are expected (see
Figure 1) and supported by findings in the literature (Kendrick et al. 1982; Spahn, Walther, and Nus-
seck 2016). Given that the MPAI-A includes behavioural anxiety symptoms, it is not surprising that
decreased MPAI-A scores coincide with decreased BAI scores.
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Self-modelling video
Results suggest that the modelling video had a slight positive effect on MPA for participant one (see
Figure 2), contrasting the non-significant anxiety results from other modelling studies (Law and Ste-
Marie 2005; Starek andMcCullagh 1999). However, given the small MPAI-A changes, it is difficult to
attribute the MPA results to the modelling video with any certainty. The remaining dependent vari-
ables suggest no effect (self-efficacy) or negative effects (performance evaluation, behavioural
anxiety) from the modelling video (see Figure 2). While several studies also found non-significant
self-efficacy results (Law and Ste-Marie 2005; Winfrey and Weeks 1993), the negative performance
and behavioural anxiety effects are unexpected, warranting further research. Overall, the results
suggest that the modelling treatment had few positive effects on participant one, but given her
high base MPA, the participant may need a more extensive intervention in order to affect meaningful
change on the dependent variables.

Participant two

Participant two was a 12-year-old female who performed her three pieces in an RCM exam one
month prior to the beginning of the study. Participant two received a self-modelling video for her
third piece (See Table 1).

MPA and self-efficacy
The relational changes between MPA and self-efficacy for participant two present conflicting results
over time (see Figure 3), which may be explained by the effects of the modelling video. When there
was no modelling treatment (between IN and RB), participant two felt less efficacious when feeling
more anxious, a finding which reflects the MPA/self-efficacy relationship reported in various music
studies (Hendricks, Smith, and Legutki 2015: Robson and Kenny 2017). However, when receiving

Figure 1. Changes in MPA and self-efficacy, MPA and performance quality, and MPA and behavioural anxiety over time for par-
ticipant one. MPA = Music performance anxiety as measured by the MPAI-A (Osborne and Kenny 2005), SE = Self-efficacy as
measured by the SEMP (Ritchie and Williamon 2011), PE = performance evaluations, BA = Behavioural anxiety as measured by
the BAI (Brotons, 1994).
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the modelling treatment (between B and IN), participant two felt more efficacious despite feeling
more anxious. Results suggest that the modelling video had a positive self-efficacy effect for partici-
pant two (see below), which may have influenced her relational MPA/self-efficacy changes.

MPA and performance quality
The relational changes between MPA and performance quality for participant two also support Ken-
ny’s (2011) definition (see Figure 3). While changes between B and IN indicate that increased MPA
helped improve performance for the participant, these changes were small. Given the larger changes
between IN and RB, where increased MPA appeared to impair performance, it is more likely that
MPA has a debilitative effect for participant two.

MPA and behavioural anxiety
The relational changes between MPA and behavioural anxiety for participant two are unexpected
(see Figure 3) but supported by several studies in the literature (Braden, Osborne, and Wilson
2015; Hoffman and Hanrahan 2012). The MPAI-A measures several types of anxiety symptoms,
which could account for the opposite directional changes in MPAI-A and BAI scores. Given that
some MPA symptoms, such as worried thoughts, are not visible to outside observers, the BAI judges
may not have been able to detect the same MPA changes perceived by the participant.

Self-modelling video
Results suggest that the modelling video had a positive effect on self-efficacy for participant two, a
finding supported by other modelling studies (Bradley 1993; Clark and Ste-Marie 2007). The remain-
ing dependent variables suggest no effect (MPA, performance quality) or negative effects

Figure 2. Comparing changes for participant one in MPA, self-efficacy, performance evaluations, and behavioural anxiety over time
between modelled and unmodeled pieces. The modelled piece is indicated with a dotted line on the graph. MPA =Music perform-
ance anxiety as measured by the MPAI-A (Osborne and Kenny 2005), SE = Self-efficacy as measured by the SEMP (Ritchie and Wil-
liamon 2011), PE = performance evaluations, BA = Behavioural anxiety as measured by the BAI (Brotons, 1994). 1, 2, & 3 = Pieces 1,
2, and 3 in order of performance
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(behavioural anxiety) from the modelling video (see Figure 4). Apart from self-efficacy, skill level
may account for the remaining dependent variable results. Law and Ste-Marie (2005) proposed
that intermediate athletes may experience smaller or non-significant changes during treatment
because they have less room for improvement on psychological or performance outcomes. Partici-
pant two performed at a grade eight RCM level, which is considered intermediate among musicians.
Skill level combined with a low base MPA score (see Table 1) may have reduced the impact of the
self-modelling video for participant two, as she may not have had much room for improvement on
the dependent variables (excluding self-efficacy).

Participant three

Participant three was a 14-year-old male who had performed his three pieces in an RCM exam one
month prior to the beginning of the study. Participant three received a self-modelling video for his
second piece (See Table 1).

MPA and self-efficacy
The relational changes between MPA and self-efficacy for participant three are unexpected (see
Figure 5), as with participant one (see above). MPA appears to act in a facilitative manner for this par-
ticipant, whichmeans the perceivedMPA increase at IN could instead have been a performance-enhan-
cing arousal increase, and vice versa at RB. With increased arousal, the participant may have felt more
able to give a successful performance, and therefore more efficacious before performing.

MPA and performance quality
The relational changes between MPA and performance quality for participant three continue to sup-
port Kenny’s (2011) MPA definition (see Figure 5), and potentially support Hanin’s (2000)

Figure 3. Changes in MPA and self-efficacy, MPA and performance quality, and MPA and behavioural anxiety over time for par-
ticipant two. MPA =Music performance anxiety as measured by the MPAI-A (Osborne and Kenny 2005), SE = Self-efficacy as
measured by the SEMP (Ritchie and Williamon 2011), PE = performance evaluations, BA = Behavioural anxiety as measured by
the BAI (Brotons, 1994).
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Figure 4. Comparing changes for participant two in MPA, self-efficacy, performance evaluations, and behavioural anxiety over time
between modelled and unmodeled pieces. The modelled piece is indicated with a dotted line on the graph. MPA =Music perform-
ance anxiety as measured by the MPAI-A (Osborne and Kenny 2005), SE = Self-efficacy as measured by the SEMP (Ritchie and Wil-
liamon 2011), PE = performance evaluations, BA = Behavioural anxiety as measured by the BAI (Brotons, 1994). 1, 2, & 3 = Pieces 1,
2, and 3 in order of performance.

Figure 5. Changes in MPA and self-efficacy, MPA and performance quality, and MPA and behavioural anxiety over time for par-
ticipant three. MPA =Music performance anxiety as measured by the MPAI-A (Osborne and Kenny 2005), SE = Self-efficacy as
measured by the SEMP (Ritchie and Williamon 2011), PE = performance evaluations, BA = Behavioural anxiety as measured by
the BAI (Brotons, 1994).
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individual zones of optimal functioning theory. Hanin (2000) proposed that peak performance
occurs within an individual, optimal zone of pre-performance anxiety, and less successful perform-
ances can occur when individuals operate outside of their optimal zone. Results for participant three
indicate that decreased MPA helped enhance performance, but only to a certain extent. By continu-
ing to decrease after IN, perhaps the participant moved outside his optimal zone at RB, meaning he
no longer had enough arousal/anxiety to perform optimally.

MPA and behavioural anxiety
The relational changes between MPA and behavioural anxiety are partially expected for participant
three (see Figure 5). Literature findings support both the opposite directional changes from B to IN
(Braden, Osborne, and Wilson 2015; Hoffman and Hanrahan 2012), and the parallel changes from
IN to RB (Kendrick et al. 1982; Spahn, Walther, and Nusseck 2016). Like participant two, participant
three may have perceived changes in anxiety symptoms that were not visible to the BAI judges,
which could account for the differing MPAI-A and BAI directional trajectories.

Self-modelling video
Results suggest that the modelling video had positive effects (performance quality, behavioural
anxiety), negative effects (MPA), and no effect (self-efficacy) for participant three (see Figure 6).
While the self-efficacy results reflect existing findings in the literature (see participant one), optimal
functioning theory (Hanin 2000) may explain the remaining results. The modelling video may have
helped the participant enter his optimal zone (Hanin 2000) by increasing his arousal as opposed to
his anxiety (Starek and McCullagh 1999). Given that a certain level of pre-performance arousal
enhances performance (Mor et al. 1995), the modelling treatment may also have had a beneficial
effect on performance quality after increasing arousal.

Participant four

Participant four was a 16-year-old female who performed her three pieces at a music festival prior to the
beginning of the study. Participant four received a self-modelling video for her second piece (See Table 1).

MPA and self-efficacy
The relational changes between MPA and self-efficacy for participant four present conflicting results
over time (see Figure 7), as with participant two (see above). Given that self-efficacy decreases were
largest when MPA also decreased, MPA may act in a facilitative manner for the participant. Like
participant one (see above), participant four may have felt less able to perform well if the decreased
MPA scores are an indication of decreased arousal.

MPA and performance quality
There is no clear pattern in the relational changes between MPA and performance quality for par-
ticipant four (see Figure 7). This suggests that other variables, such as performance experience, may
influence the relationship. Several studies have found that experience is a predictor of MPA (Biasutti
and Concina 2014; Ryan and Andrews 2009), and given that she is the oldest participant, plays at an
intermediate piano level, and has a high base MPA (see Table 1), participant four likely has signifi-
cant experience performing while feeling anxious. In order to perform successfully, the participant
may have developed strategies as a result of these experiences to prevent her MPA symptoms from
impacting performance outcomes.

MPA and behavioural anxiety
The relational changes between MPA and behavioural anxiety are partially expected for participant
four (see Figure 7). As with participant three (see above), the results suggest that participant four may
have perceived changes in MPA symptoms not visible to the BAI judges.
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Figure 6. Comparing changes for participant three in MPA, self-efficacy, performance evaluations, and behavioural anxiety over
time between modelled and unmodeled pieces. The modelled piece is indicated with a dotted line on the graph. MPA =Music
performance anxiety as measured by the MPAI-A (Osborne and Kenny 2005), SE = Self-efficacy as measured by the SEMP (Ritchie
and Williamon 2011), PE = performance evaluations, BA = Behavioural anxiety as measured by the BAI (Brotons, 1994). 1, 2, & 3 =
Pieces 1, 2, and 3 in order of performance.

Figure 7. Changes in MPA and self-efficacy, MPA and performance quality, and MPA and behavioural anxiety over time for par-
ticipant four. MPA = Music performance anxiety as measured by the MPAI-A (Osborne and Kenny 2005), SE = Self-efficacy as
measured by the SEMP (Ritchie and Williamon 2011), PE = performance evaluations, BA = Behavioural anxiety as measured by
the BAI (Brotons, 1994).
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Self-modelling video
Results suggest that the modelling video had a positive effect on MPA for the modelled piece, as well
as a positive spillover effect on the remaining, non-modelled pieces (see Figure 8). In contrast to the
modelling literature (Law and Ste-Marie 2005; Starek and McCullagh 1999), the findings suggest that
the self-modelling video reduced global MPA for the participant. Results indicate that the modelling
video had no effect on self-efficacy, performance quality, or behavioural anxiety (see Figure 8). Par-
ticipant four’s skill level could account for why the modelling video did not influence the remaining
dependent variables (see participant two).

Participant five

Participant five was a 14-year-old male who had three pieces memorised and performance ready at
the beginning of the study. Participant five received a self-modelling video for his third piece. Due to
scheduling conflicts, participant five spent less time in the IN phase compared to the other partici-
pants (See Table 1).

MPA and self-efficacy
The relational changes between MPA and self-efficacy for participant five present conflicting results
over time (see Figure 9), as with participants two and four. However, his self-efficacy changes were
small, making it difficult to draw conclusions about the MPA/self-efficacy relationship. Since the par-
ticipant scored near the top of the SEMP, he may not have had much room to increase on the scale.
With a different measure, it is possible that participant five’s self-efficacy would have continued to
increase as MPA decreased instead of remaining stable.

Figure 8. Comparing changes for participant four in MPA, self-efficacy, performance evaluations, and behavioural anxiety over time
between modelled and unmodeled pieces. The modelled piece is indicated with a dotted line on the graph. MPA =Music perform-
ance anxiety as measured by the MPAI-A (Osborne and Kenny 2005), SE = Self-efficacy as measured by the SEMP (Ritchie and Wil-
liamon 2011), PE = performance evaluations, BA = Behavioural anxiety as measured by the BAI (Brotons, 1994). 1, 2, & 3 = Pieces 1,
2, and 3 in order of performance.
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MPA and performance quality
The relational changes between MPA and performance quality for participant five also
support Kenny’s (2011) MPA definition (see Figure 9). However, like the SEMP scores, the
changes in performance evaluations are small, making it difficult to draw conclusions.
Given that the decreasing MPA scores did not appear to affect performance, participant five
may have developed strategies to minimise the impact of MPA on performance (see participant
four).

MPA and behavioural anxiety
The relational changes between MPA and behavioural anxiety are partially expected for participant
five (see Figure 9). As with participants three and four (see above) the results suggest that participant
five may have perceived changes in MPA symptoms not visible to the BAI judges. However, as with
the other dependent variables, the BAI scores remained relatively stable, making it difficult to draw
conclusions about the MPA/behavioural anxiety relationship.

Self-modelling video
Results suggest that the modelling video had a positive, lasting effect on MPA and self-efficacy for the
modelled piece, as well as a positive, lasting spillover effect on the non-modelled pieces. The remain-
ing results suggest a positive effect (behavioural anxiety) or negative effect (performance quality) (see
Figure 10). Except for performance quality, skill level may account for the other positive results (see
participants two and four). Participant five performed at a less advanced piano level compared to the
other participants (see Table 1), meaning he may have had more room to demonstrate improvement
following the modelling treatment.

Figure 9. Changes in MPA and self-efficacy, MPA and performance quality, and MPA and behavioural anxiety over time for par-
ticipant five. MPA =Music performance anxiety as measured by the MPAI-A (Osborne and Kenny 2005), SE = Self-efficacy as
measured by the SEMP (Ritchie and Williamon 2011), PE = performance evaluations, BA = Behavioural anxiety as measured by
the BAI (Brotons, 1994).
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Discussion

The present study asked the following questions: (1) How do (a) MPA and self-efficacy, (b) MPA and
performance quality, and (c) MPA and behavioural anxiety change in relation to each other over the
course of a six-week self-modelling intervention? (2) To what extent does a self-modelling interven-
tion designed for adolescent piano students affect MPA, self-efficacy, performance quality, and
behavioural anxiety?

First, the relational changes between MPA and self-efficacy in the current study indicate that par-
ticipants often felt less efficacious about performing when feeling less anxious, and vice versa. This
pattern was demonstrated at all three concerts by two participants, and at least two concerts by the
remaining participants. Hanin (2000) suggests that a certain amount of arousal or anxiety is necess-
ary to facilitative peak performance and given that participants often felt more efficacious whenMPA
levels increased, our findings suggest that some participants needed a certain amount of facilitative
anxiety to feel like they could perform well. The current results contrast a negative anxiety/self-
efficacy relationship proposed by Bandura (1977) and found in previous studies with young musi-
cians (Dempsey and Comeau 2019; Hendricks, Smith, and Legutki 2015). However, the former
studies do not differentiate between facilitative and debilitative MPA and the negative relationship
may refer to increased self-efficacy in the presence of decreased debilitative MPA. While reducing
debilitative MPA can help musicians feel more efficacious, teaching students to identify and foster
facilitative aspects of MPA may be just as beneficial.

Secondly, the relational changes between MPA and performance quality in the current study sup-
port Kenny’s (2011) definition which states that MPA ‘may or may not impair the quality of per-
formance’ (61). For all participants, increased MPA negatively impacted performance half of the
time, and positively impacted performance the remaining times. A similar pattern was present

Figure 10. Comparing changes for participant four in MPA, self-efficacy, performance evaluations, and behavioural anxiety over
time between modelled and unmodeled pieces. The modelled piece is indicated with a dotted line on the graph. MPA =Music
performance anxiety as measured by the MPAI-A (Osborne and Kenny 2005), SE = Self-efficacy as measured by the SEMP (Ritchie
and Williamon 2011), PE = performance evaluations, BA = Behavioural anxiety as measured by the BAI (Brotons, 1994). 1, 2, & 3 =
Pieces 1, 2, and 3 in order of performance.
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when MPA decreased, echoing the inconsistent MPA/performance findings in other studies (Juncos
et al. 2017; Spahn, Walther, and Nusseck 2016). Like self-efficacy, the results suggest that differen-
tiating between facilitative/debilitative MPA could broaden our understanding of the MPA/perform-
ance quality relationship. If a certain amount of arousal or facilitative anxiety maximises
performance (Steptoe and Fidler 1987), then decreasing MPA may be beneficial (see participants
one and two), but only to a certain point (see participant three). After that point, a reduction in
MPA may prove counterproductive. Additionally, results from participants four and five suggest
that with experience, students may be able to develop strategies that minimise the impact of MPA
on performance altogether. This gives hope that further research can provide other students with
similar tools to enable optimal performance, by focusing both on reducing debilitative and maximis-
ing facilitative MPA.

Thirdly, the relational changes between MPA and behavioural anxiety often provide conflicting
results, reflecting the findings in the literature (Braden, Osborne, and Wilson 2015; Kendrick
et al. 1982; Spahn, Walther, and Nusseck 2016). Compared to MPA, behavioural anxiety changed
equally in parallel and opposite directions across participants. The self-report MPA measures in
the past and present studies could account for the mixed results, as they allow participants to report
on a variety of perceived changes, including some which are not visible to outside observers. Future
studies could explore a more direct comparison between perceived and observed behavioural anxiety
symptoms by using a self-report measure specific to behavioural anxiety. However, important teach-
ing implications arise from the knowledge that perceived and observed MPA can differ. Teachers
should be aware that observation alone may not provide an accurate MPA assessment, as some stu-
dents who do not appear anxious may still suffer from undetected MPA.

Finally, the self-modelling intervention has no clear effects on MPA, self-efficacy, performance
quality, or behavioural anxiety across participants. The MPA results contrast the consistent non-
significant anxiety results in the literature (Starek and McCullagh 1999; Vezzosi 2017), while the
self-efficacy and performance results reflect mixed significant (Foltz 2014; Ste-Marie, Rymal et al.
2011) and non-significant findings (Law and Ste-Marie 2005; Winfrey and Weeks 1993). No other
modelling studies have examined behavioural anxiety to date. The results suggest that the model-
ling effects may be vulnerable to influence from outside variables, such as skill level and MPA
severity. As mentioned above, participant five was the least advanced participant, meaning he
may have had more room for improvement compared to more skilled participants (Law and
Ste-Marie 2005). A lower skill level could explain why participant five demonstrated positive
effects more consistently than the other participants. As well, participants five and two had the
lowest base MPA scores and experienced positive self-efficacy effects, while participants with
higher MPA scores experienced no self-efficacy effects. Since high MPA is linked with low self-
efficacy in some studies (Orejudo et al. 2017; Robson and Kenny 2017), any possible self-
efficacy effects from the modelling video may not have been enough to compensate for the nega-
tive MPA effects. Overall, the modelling video affected participants differently, suggesting that self-
modelling effects on musicians may be individual. While self-modelling may provide music tea-
chers with a versatile strategy to improve MPA, self-efficacy, and/or performance quality, teachers
should be aware that the effects may vary between students.

Limitations

The first limitation of the present study is sample size. Due to a small number of participants, the
results are specific to the study and not generalisable to the population. The questionnaires are a
second study limitation. The participants repeatedly completed the MPAI-A and SEMP during
the study, and may have experienced respondent fatigue (Porter, Whitcomb, andWeitzer 2004). Par-
ticipants can become tired when completing multiple surveys, causing the quality of data to deterio-
rate. A final limitation is the time frame of the study. Some participants spent less time in the IN
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phase due to scheduling constraints, and therefore viewed their modelling video fewer times. Stan-
dardised time frames would provide more consistent and comparable data.

Future research

Further research differentiating between facilitative and debilitative MPA could provide more insight
into how MPA relates to self-efficacy and performance in young musicians. As well, research con-
sidering perceived and observed behavioural anxiety should explore a more direct comparison by
using self-report measures specific to behavioural anxiety. Future modelling research could examine
the extent to which MPA moderates self-efficacy effects. Finally, further research could investigate
self-modelling effects on an individual basis, as trying to find a group trend among musicians
may not be the best approach.

Conclusion

The results indicate that the relational changes between MPA, self-efficacy, and performance quality
within young musicians are complex. There were no observed relationships between MPA and self-
efficacy or performance, suggesting that MPA can have both debilitative and facilitative effects on
these variables. Additionally, there was no relationship between perceived MPA and observed behav-
ioural anxiety. This provides practical implications for music teachers, who should be aware that stu-
dents who do not appear anxious could be suffering from undetected MPA. Finally, the results
suggest that self-modelling effects on young musicians may be individual. Teachers should consider
using self-modelling on a case to case basis to help students reduce MPA, improve performance qual-
ity, and/or feel more confident performing.

Note

1. Piano exams refer to exams conducted by the Royal Conservatory of Music (RCM) or Conservatory Canada
(CC) that evaluate musical and performance proficiency

Disclosure statement

No potential conflict of interest was reported by the author(s).

Notes on contributors

Erin MacAfee is a doctoral candidate at the School of Human Kinetics of the University of Ottawa, and has earned
degrees in Piano Pedagogy (MA) from the University of Ottawa and Music (BMus) from Brock University. Specializ-
ing in music performance anxiety, her research explores the relationships between self-efficacy and anxiety in young
musicians. She has written several scholarly research papers on performance anxiety and continues to conduct research
exploring ways to help reduce performance anxiety in young musicians.

Gilles Comeau is a Professor at the Music School of the University of Ottawa, co-ordinates the piano pedagogy and
music education sectors. Comeau has been the beneficiary of many research grants, including a large grant from
the Canadian Foundation for Innovation to set up a research laboratory in piano pedagogy (www.piano.uottawa.
ca). He has written numerous scholarly papers and he conducts research on various aspects of music learning and
teaching: music reading, motivation, piano-playing health injuries, musicians hearing sensitivity, transfer of motor
learning, video-mediated learning.

References

Ackermann, B., T. Driscoll, and D. T. Kenny. 2012. “Musculoskeletal Pain and Injury in Professional Orchestral
Musicians in Australia.” Medical Problems of Performing Artists 27 (4): 181–187.

474 E. MACAFEE AND G. COMEAU

www.piano.uottawa.ca
www.piano.uottawa.ca


Bandura, A. 1977. “Self-efficacy: Toward a Unifying Theory of Behavioral Change.” Psychological Review 84 (2): 191–
215.

Bandura, A. 1982. “Self-efficacy Mechanism in Human Agency.” The American Psychologist 37 (2): 122–147.
Bandura, A. 1986. Social Foundations of Thought and Action: A Social Cognitive Theory. Englewood Cliffs, NJ: Prentice

Hall.
Bandura, A., L. Reese, and N. E. Adams. 1982. “Microanalysis of Action and Fear Arousal as a Function of Differential

Levels of Perceived Self-efficacy.” Journal of Personality and Social Psychology 43 (1): 5–21.
Biasutti, M., and E. Concina. 2014. “The Role of Coping Strategy and Experience in Predicting Music Performance

Anxiety.” Musicae Scientiae 18 (2): 189–202.
Bissonnette, J., F. Dubé, M. D. Provencher, and M. T. M. Sala. 2011. “The Effect of Virtual Training on Music

Performance Anxiety.” Proceedings of the International Symposium on performance Science. Utrecht,
Netherlands: European Association of Conservatoires. http://www.legacyweb.rcm.ac.uk/cache/fl0026851.pdf.

Blyskal, E. 2018. “Mindfulness Practice in the Collegiate Voice Studio: A Case Study.” ProQuest Dissertations and
Theses (Order No. 10813557).

Boucher, H., and C. Ryan. 2011. “Performance Stress and the Very Young Musicians.” Journal of Research in Music
Education 58 (4): 329–345.

Braden, A. M., M. S. Osborne, and S. J. Wilson. 2015. “Psychological Intervention Reduces Self-reported Performance
Anxiety in High School Music Students.” Frontiers in Psychology 6: 195. doi:10.3389/fpsyg.2015.00195.

Bradley, R. D. 1993. “The Use of Goal-setting and Positive Self-modeling to Enhance Self-efficacy and Performance for
the Basketball Free-throw Shot.” ProQuest Dissertations and Theses (Order No. 9327390).

Brooker, E. 2018. “Music Performance Anxiety: A Clinical Outcome Study into the Effects of Cognitive Hypnotherapy
and Eye Movement Desensitization and Reprocessing in Advanced Pianists.” Psychology of Music 46 (1): 107–124.

Brotons, M. 1994. “Effect of Performing Conditions on Music Performance Anxiety and Performance Quality.”
Journal of Music Therapy 31 (1): 63–81.

Burin, A. B., and F. L. Osório. 2016. “Interventions for Music Performance Anxiety: Results from a Systemic Literature
Review.” Archives of Clinical Psychiatry 43 (5): 116–131.

Casanova, O., F. J. Zarza, and S. Orejudo. 2018. “Differences in Performance Anxiety Levels among Advanced
Conservatory Students in Spain, According to Type of Instrument and Academic Year of Enrolment.” Music
Education Research 20 (3): 377–389.

Clark, S. E., and D. Ste-Marie. 2007. “The Impact of Self-as-a-model Interventions on Children’s Self-regulation of
Learning and Swimming Performance.” Journal of Sports Sciences 25 (5): 577–586.

Clark, T., and A. Williamon. 2011. “Evaluation of a Mental Skills Training Program for Musicians.” Journal of Applied
Sport Psychology 23 (3): 342–359.

Crawford, C. R. 2011. “Effects of Exposure to Virtual Audience Environments on Performing Musicians.” ProQuest
Dissertations and Theses (Order No. MR75937).

Dempsey, E., and G. Comeau. 2019. “Music Performance Anxiety and Self-efficacy in Young Musicians: Effects of
Gender and Age.” Music Performance Research 9: 60–79.

Diaz, F. M. 2018. “Relationships among Mediation, Perfectionism, Mindfulness, and Performance Anxiety among
Collegiate Students.” Journal of Research in Music Education 66 (2): 150–167.

Dowrick, P. W. 1999. “A Review of Self-modeling and Related Interventions.” Applied and Preventive Psychology 8 (1):
23–39.

Errico, A. S. 2012. “The Effects of a Researcher-designed Intervention on Elementary Students’ Music Performance
Anxiety Levels.” ProQuest Dissertations and Theses (Order No. 3532805).

Foltz, B. D. 2014. “Video Self-modeling and Collegiate Field Hockey: The Effect of a Self-selected Feedforward
Intervention on Player Hitting Ability and Self-Efficacy.” ProQuest Dissertations and Theses (Order No. 3631093).

Gratto, S. D. 1998. “The Effectiveness of an Audition Anxiety Workshop in Reducing Stress.” Medical Problems of
Performing Artists 13 (1): 99–107.

Hanin, Y. L. 2000. “Individual Zones of Optimal Functioning (IZOF) Model.” In Emotions in Sport, edited by Y. L.
Hanin, 65–89. Champaign, IL: Human Kinetics.

Hendricks, K. S., T. D. Smith, and A. R. Legutki. 2015. “Competitive Comparison in Music: Influences Upon Self-
efficacy Beliefs by Gender.” Gender and Education. doi:10.1080/09540253.2015.1107032.

Hoffman, S. L., and S. J. Hanrahan. 2012. “Mental Skills for Musicians: Managing Music Performance Anxiety and
Enhancing Performance.” Sport, Exercise, and Performance Psychology 1 (1): 17–28.

Juncos, D. G., G. A. Heinrichs, P. Towle, K. Duffy, S. M. Grand, M. C. Morgan, J. D. Smith, and E. Kalkus. 2017.
“Acceptance and Commitment Therapy for the Treatment of Music Performance Anxiety: A Pilot Study with
Student Vocalists.” Frontiers of Psychology 8: 1–16.

Kendrick, M. J., K. D. Craig, D. M. Lawson, and P. O. Davidson. 1982. “Cognitive and Behavioural Therapy for
Musical-Performance Anxiety.” Journal of Consulting and Clinical Psychology 50 (3): 353–362.

Kenny, D. T. 2011. The Psychology of Music Performance Anxiety. Oxford: Oxford University Press.

MUSIC EDUCATION RESEARCH 475

http://www.legacyweb.rcm.ac.uk/cache/fl0026851.pdf
https://doi.org/10.3389/fpsyg.2015.00195
https://doi.org/10.1080/09540253.2015.1107032


Kenny, D. T., T. Driscoll, and B. Ackerman. 2016. “Is Playing Really the Pits? Pain, Strength, Music Performance
Anxiety, and Workplace Satisfaction in Professional Musicians in Stage, Pit, and Combined Stage/Pit
Orchestras.” Medical Problems of Performing Artists 31 (1): 1–7.

Kenny, D. T., and N. Halls. 2018. “Development and Evaluation of Two Brief Group Interventions for Music
Performance Anxiety in Community Musicians.” Psychology of Music 46 (1): 66–83.

Kenny, D. T., and M. S. Osborne. 2006. “Music Performance Anxiety: New Insights from Young Musicians.” Advances
in Cognitive Psychology 2 (2–3): 103–112.

Kinne, A. 2016. “The Impact of a Mental Skills Training Program on Music Students’ Performance Anxiety and Self-
Efficacy.” ProQuest Dissertations and Theses (Order No. 10144202).

Koo, T. K., and M. Y. Li. 2016. “A Guideline of Selecting and Reporting Intraclass Correlation Coefficients for
Reliability Research.” Journal of Chiropractic Medicine 15 (2): 155–163.

Law, B., and D. M. Ste-Marie. 2005. “Effects of Modeling on Figure Skating Performance and Psychological Variables.”
European Journal of Sports Sciences 5 (3): 143–152.

McCullagh, P., and M. R. Weiss. 2002. “Modeling: Considerations for Motor Skill Performance and Psychological
Responses.” In Handbook of Sports Psychology, edited by R. N. Singer, H. A. Hausenblas, and C. M. Janelle, 2nd
ed., 205–238. New York, NY: Wiley.

McPherson, G., and J. McCormick. 2006. “Self-efficacy and Music Performance.” Psychology of Music 34 (3): 322–336.
Moody, L. 2014. “The Effects of Feed-forward Self-modelling on Self-efficacy, Music Performance Anxiety, and Music

Performance in Anxious Adolescent Musicians.” Unpublished dissertation. University of Ottawa, Ontario.
Mor, S., H. I. Day, G. L. Flett, and P. L. Hewitt. 1995. “Perfectionism, Control, and Components of Performance

Anxiety in Professional Artists.” Cognitive Therapy and Research 19: 207–225.
Nielson, C., R. K. Studer, H. Hildebrandt, U. M. Nater, P. Wild, B. Danuser, and P. Gomez. 2018. “The Relationship

between Music Performance Anxiety, Subjective Performance Quality and Post-event Rumination among Music
Students.” Psychology of Music 46 (1): 136–152.

Orejudo, S., F. J. Zarza-Alzugaray, and O. Casanova. 2018. “Music Performance Anxiety. Substance use and Career
Abandonment in Spanish Music Students.” International Journal of Music Education 36 (3): 460–472.

Orejudo, S., F. J. Zarza-Alzugaray, O. Casanova, C. Rodriguez-Ledo, and B. Mazas. 2017. “The Relation of Music
Performance Anxiety (MPA) to Optimism, Self-efficacy, and Sensitivity to Reward and Punishment: Testing
Barlow’s Theory of Vulnerability on a Sample of Spanish Music Students.” Psychology of Music 45 (4): 570–583.

Osborne, M. S., and D. T. Kenny. 2005. “Development and Validation of a Music Performance Anxiety Inventory for
Gifted Adolescent Musicians.” Journal of Anxiety Disorders 19 (7): 725–751.

Osborne, M. S., D. T. Kenny, and J. Cooksey. 2007. “Impact of a Cognitive-behavioural Treatment Program on Music
Performance Anxiety in Secondary School Music Students: A Pilot Study.” Musicae Scientiae 11 (2): 53–84.

Osborne, M. S., D. T. Kenny, and R. Holsomback. 2005. “Assessment of Music Performance Anxiety in Late
Childhood: A Validation Study of the Music Performance Anxiety Inventory for Adolescents.” International
Journal of Stress Management 12 (4): 312–330.

Patston, T., and M. S. Osborne. 2016. “The Developmental Features of Music Performance Anxiety and Perfectionism
in School Age Music Students.” Performance Enhancement & Health 4 (1–2): 42–49.

Porter, S. R., M. E. Whitcomb, and W. H. Weitzer. 2004. “Multiple Surveys of Students and Survey Fatigue.” New
Directions for Institutional Research 2004: 63–73.

Rae, G., and K. McCambridge. 2004. “Correlates of Performance Anxiety in Practical Music Exams.” Psychology of
Music 32 (4): 432–439.

Ram, N., and P. McCullagh. 2003. “Self-modeling: Influence on Psychological Responses and Physical Performance.”
The Sport Psychologist 17 (2): 220–241.

Ritchie, L. M., and A. Williamon. 2011. “Primary School Children’s Self-efficacy for Music Learning.” Journal of
Research in Music Education 59 (2): 146–161.

Robson, K. E., and D. T. Kenny. 2017. “Music Performance Anxiety in Ensemble Rehearsals and Concerts: A
Comparison of Music and Non-music Major Undergraduate Musicians.” Psychology of Music 45 (6): 868–885.

Ryan, C. A. 2000. “A Study of the Differential Responses of Male and Female Children to Musical Performance
Anxiety.” ProQuest Dissertations and Theses (Order No. NQ69925).

Ryan, C., and N. Andrews. 2009. “An Investigation into the Choral Singer’s Experience of Music Performance
Anxiety.” Journal of Research in Music Education 57 (2): 108–126.

Rymal, A., R. Martini, and D. Ste-Marie. 2010. “Self-regulatory Processes Employed During Self-modeling: A
Qualitative Analysis.” The Sport Psychologist 24 (1): 1–15.

Spahn, C., J.-C. Walther, and M. Nusseck. 2016. “The Effectiveness of a Multimodal Concept of Audition Training for
Music Students in Coping with Music Performance Anxiety.” Psychology of Music 44 (4): 893–909.

Starek, J., and P. McCullagh. 1999. “The Effect of Self-modeling on the Performance of Beginning Swimmers.” The
Sport Psychologist 13 (3): 269–287.

Ste-Marie, D. M., A. M. Rymal, K. Vertes, and R. Martini. 2011. “Self-modeling and Competitive Beam Performance
Enhancement Examined Within a Self-regulation Perspective.” Journal of Applied Sport Psychology 23 (3): 292–307.

476 E. MACAFEE AND G. COMEAU



Ste-Marie, D. M., K. A. Vertes, B. Law, and A. M. Rymal. 2013. “Learner-controlled Self-observation is Advantageous
for Motor Skill Acquisition.” Frontiers in Psychology 3: 556. doi:10.3389/fpsyg.2012.00556.

Ste-Marie, D. M., K. Vertes, A. M. Rymal, and R. Martini. 2011. “Feedforward Self-modelling Enhances Skill
Acquisition in Children Learning Trampoline Skills.” Frontiers in Psychology: Movement Science and Sports
Psychology 2. doi:10.3389/psyg.2011.00155.

Steptoe, A., and H. Fidler. 1987. “Stage Fright in Orchestral Musicians: A Study of Cognitive and Behavioural Strategies
in Performance Anxiety.” British Journal of Psychology 78: 241–249.

Su, Y.-H., J.-J. Luh, H.-I. Chen, C.-C. Lin, M.-J. Liao, and H.-S. Chen. 2010. “Effects of Using Relaxation Breathing
Training to Reduce Music Performance Anxiety in 3rd to 6th Graders.” Medical Problems of Performing Artists
25 (2): 82–86.

Sweeney-Burton, C. 1997. “Effects of Self-relaxation Techniques Training on Performance Anxiety and on
Performance Quality in a Music Performance Condition.” ProQuest Dissertations and Theses (Order No. 9802807).

Sweeney, G. A., and J. J. Horan. 1982. “Separate and Combined Effects of cue-Controlled Relaxation and Cognitive
Restructuring in the Treatment of Musical Performance Anxiety.” Journal of Counselling Psychology 29 (5): 486–
497.

Thomas, J. P., and T. Nettelbeck. 2014. “Performance Anxiety in Adolescent Musicians.” Psychology of Music 42 (2):
624–634.

Vezzosi, M. J. 2017. “The Effect of Video Feedback on Sport-specific Skill Acquisition and Performance.” ProQuest
Dissertations and Theses (Order No. 10642470).

Williams, A. M., K. Davids, and J. G. Williams. 1999. Visual Perception and Action in Sport. New York, NY: Routledge.
Winfrey, M. L., and D. L. Weeks. 1993. “Effects of Self-modeling on Self-efficacy and Balance Beam Performance.”

Perceptual and Motor Skills 77 (3): 907–913.

MUSIC EDUCATION RESEARCH 477

https://doi.org/10.3389/fpsyg.2012.00556
https://doi.org/10.3389/psyg.2011.00155

	Abstract
	Music performance anxiety
	Self-efficacy
	Modelling
	Purposes of the study

	Method 
	Participants
	Measurements
	Music performance anxiety inventory for adolescents (MPAI-A)
	Self-efficacy for musical performing – children’s version (SEMP)
	Performance evaluations
	Behavioural anxiety index (BAI)

	Procedure
	Pre-intervention
	Baseline (B)
	Intervention (IN)
	Return to baseline (RB)


	Results
	Participant one
	MPA and self-efficacy
	MPA and performance quality
	MPA and behavioural anxiety
	Self-modelling video

	Participant two
	MPA and self-efficacy
	MPA and performance quality
	MPA and behavioural anxiety
	Self-modelling video

	Participant three
	MPA and self-efficacy
	MPA and performance quality
	MPA and behavioural anxiety
	Self-modelling video

	Participant four
	MPA and self-efficacy
	MPA and performance quality
	MPA and behavioural anxiety
	Self-modelling video

	Participant five
	MPA and self-efficacy
	MPA and performance quality
	MPA and behavioural anxiety
	Self-modelling video


	Discussion
	Limitations
	Future research
	Conclusion
	Note
	Disclosure statement
	Notes on contributors
	References

