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Introduction: Flow state has been deemed a desirable state for performing
musicians given its negative correlations with musical performance anxiety, its
relationship to optimal performance, and its possible effect on creativity. In the
field of music, there are a few studies that have assessed intervention programmes
to promote flow state in performing musicians with varying results in terms of their
success. The flow condition-experience model proposes three components that
would be the conditions for flow state to occur and six components that describe
the experience of being in a flow state. In addition, within the vast academic
literature on this experience, other factors that could influence its occurrence
have been proposed. The main objective of this research was to detect which
are the most suitable predictors from a set of independent variables collected to
distinguish performing musicians with a high flow level.

Methods: A binary logistic regression analysis was carried out with data from 163
musicians aged between 18 and 65. Independent variables were introduced in
the analysis: skill-challenge balance, clear goals and clear feedback (condition-
experience model); and also, gender, age, dedication, (musical) style, musical
instrument and (performing) situation.

Results: The results showed that the three conditions of the condition-experience
model and the situation variable had positive associations with flow state. The
model explained 78% of the variance of the dependent variable and obtained a
90.8% correct classification rate.

Discussion: These variables seem to contribute most to a high flow level, and
the importance of keeping in mind the intrinsic reasons why performers dedicate
themselves to music is emphasised. The results and their implications for the
training of performing musicians are discussed. Future lines of research are
proposed, as well as collecting data on personality-related variables to introduce
them into the regression model.

KEYWORDS

challenges, flow state, feedback, skills, intrinsic motivation, performing musicians,
goals, predictors

1 Introduction

The flow experience was described by Csikszentmihalyi (1975) to explain why people engage
in activities for no other reason than the activity itself, without extrinsic rewards, and persist in
those activities. In the field of Sport Psychology it is a widely researched construct that has
contributed to developing athletes’ psychological skills to optimise their enjoyment and
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performance (Jackson and Csikszentmihalyi, 1999; Norsworthy et al.,
2017; Jackman et al.,, 2019). But there has also been research in other
fields, such as work (Csikszentmihalyi and Lefevre, 1989; Bryce and
Haworth, 2002; Eisenberger et al., 2005; Peifer and Wolters, 2021),
1988; 2005;
creativity  (Csikszentmihalyi,

education (Carli et al, Bakker, Rathunde and
2005), 1996;

Csikszentmihalyi and Rich, 1998), leisure (Lefevre, 1988; Schallberger

Csikszentmihalyi,

and Pfister, 2001), the arts (c¢f. Harmat et al., 2021), human-computer
interaction (Triberti et al., 2021), high abilities (Moral-Bofill et al.,
2020a), or physical/cognitive rehabilitation in patients with
neurological diseases (cf. Ottiger et al., 2021).

In the field of music, there are increasingly more studies around
musical education and performance (Custodero, 2002, 2005; Fritz and
Avsec, 2007; Sinnamon et al., 2012; Fullagar et al., 2013; Marin and
Bhattacharya, 2013; Wrigley and Emmerson, 2013; Tusca, 2015; Cohen
and Bodner, 2019a,b, 2021; Moral-Bofill et al., 2020b, 2022a,b; Moral-
Bofill, 2021, 2022) (see also Chirico et al., 2015; Tan and Sin, 2021).
For example, flow has been linked to creativity, improving creative
composition activities (Byrne et al., 2003; MacDonald et al., 2006). For
performing musicians, studies show that experiencing flow can
contribute to a greater enjoyment of the performance activity and a
reduction in music performance anxiety (MPA) (Kirchner et al., 2008;
Sinnamon et al., 2012; Fullagar et al., 2013; Wrigley and Emmerson,
2013; Cohen and Bodner, 2019a,b, 2021; Spahn et al., 2021; Moral-
Bofill et al., 2022a,b). It is also an important source of motivation for
musicians to remain involved in music (Woody and McPherson, 2010).

As with sport, the need for musicians to develop psychological
self-regulation skills, and for training to focus not only on purely
technical-performance skills, has been considered (Brodsky, 1996;
Williamon, 2004; Clark and Williamon, 2011; Wrigley and Emmerson,
2013; Cohen and Bodner, 2019a; Spahn et al., 2021; Moral-Bofill et al.,
2022a,b). Since performing musicians are exposed to physical and
psychological stress that can lead to disorders and health problems, it
would be important to implement appropriate interventions to help
make their musical career rewarding and sustained over time (Kenny
and Ackermann, 2016). It has been suggested that interventions
should target skills training related to flow factors and the personality
characteristics of the individual (such as good preparation, task
concentration, coping strategies, goal setting, motivational exercises,
confidence building and activation management) (Swann, 2016).
Recent research that assessed an intervention programme applied to
performing musicians showed that the programme had a positive and
statistically significant influence on both the musicians’ overall flow
level and on two of the components of flow: sense of control and loss
of self-consciousness. The conclusion was that programmes whose
designs include a combination of all the techniques and methods that
were used in the programme and that come from psychology could
be useful to treat or prevent the problem of MPA, and could also
facilitate flow state, greater enjoyment while performing and
potentially better performance quality (Moral-Bofill et al., 2022b).
Flow theory contributes to the understanding of participation in
activities such as music, but also to finding strategies for musical
educational practise and for the improvement of skills (Fullagar et al.,
2013), including technical and expressive training (Custodero, 2002).
As an unequivocally positive performance-related experience, it could
be key to encouraging educators to promote it in students (Sinnamon
etal, 2012). It is related to the musical performance of classical music
students (Clark et al., 2014) and university students during exams
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(Tusca, 2015). It is also related to the self-perceived musical quality
after a performance, which could increase self-confidence for future
performances and improve the musician’s ability to cope with MPA
(Spahn et al., 2021).

1.1 Flow differences between performing
musicians

There were mixed results when regarding possible differences in
the flow experience between performing musicians.

Some studies have found no differences regarding sex (or gender)
(Marin and Bhattacharya, 2013; Wrigley and Emmerson, 2013; Cohen
and Bodner, 2019b, 2021; Spahn et al., 2021). However, others have
found that flow tendency is higher in male than in female music
students (Habe et al., 2019, 2021), or that males obtain higher flow
state scores than females (Moral-Bofill et al., 2019).

In terms of age, there is no evidence of an association with flow
experience in different areas (Delle Fave et al., 2011), however, it has
been shown to be a statistically significant predictor of flow experience
in musicians (Spahn et al., 2021). It has also been positively associated
with flow disposition in professional orchestral musicians (Cohen and
Bodner, 2021). However, this could be a spurious effect and the result
of greater musical experience. In fact, in the latest study, a high
correlation was found between age and the years musicians had
been performing.

In terms of the relationship musicians have with musical activity
(e.g., students, professionals or amateurs), lower flow disposition
scores have been found in students compared to professionals (Cohen
and Bodner, 2019a). It was also found that students had a lower flow
state compared to professional and amateur musicians (Moral-Bofill
etal., 2019). In contrast, flow disposition was not found to be higher
in elite musicians compared to amateur musicians (Sinnamon et al,,
2012), nor with flow experience measures (Kutepova-Bredun, 2018;
Spahn et al., 2021).

According to the style of music, it was found that jazz/modern
and traditional musicians showed higher flow state scores than
classical tradition musicians. It was suggested that classical musicians
might be affected by the more academic and structured environment
of their studies in order to experience a higher flow state (Moral-Bofill
et al,, 2019). Furthermore, research results suggest that tests do not
promote or reinforce effective levels of self-efficacy and confidence,
and in most students they may inhibit the true level of learning
achieved (Wrigley and Emmerson, 2013).

There are also findings that showed that flow disposition was
higher in musicians who performed in a group compared to those
who performed individually (Habe et al., 2019, 2021), and it was also
higher in the orchestra’s main instrumentalists compared to the other
musicians in the orchestra (Cohen and Bodner, 2021), and it was also
shown that adolescent contestants performing popular music had
higher flow scores than contestants performing classical music
(Bullerjahn et al., 2020).

Finally, there are no links between instrument type and flow state
in music students during their participation in examinations (Wrigley
and Emmerson, 2013), nor in the flow experience among different
categories of classical music instrumentalists (Spahn et al., 2021).
However, percussionists have been found to experience a higher flow
disposition compared to string section players (Cohen and Bodner,
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2021); and also a higher flow state compared to violinists, wind players
and pianists (Moral-Bofill et al., 2019).

1.2 Flow triggers

On the other hand, accumulated research on flow shows that the
most universal precondition for triggering the flow response is the
balance between the perceived challenges in a situation and the
individual’s skills to engage. However, the relationships between these
variables may be moderated by situational and personal factors (cf-
Barthelmds and Keller, 2021). For example, in terms of situational
factors, it has been shown that the relationship between optimal
challenge (skill-challenge balance) and enjoyment was greater in
activities that were intrinsically motivated and in the context of goal-
directed activities (Abuhamdeh and Csikszentmihalyi, 2012). For this
reason, it has been suggested that the optimal challenge concept would
predict enjoyment in the context of goal-directed leisure activities,
such as sports and games, rather than in contexts where performance
outcomes could have greater consequences (Abuhamdeh, 2021). In
line with this argument, research with students on performance in
different types of tasks showed that when skills and demands were in
balance relatively high flow scores were obtained if the activity’s
importance was assessed as relatively low. However, if the activity’s
perceived importance was relatively high, flow scores were higher
when skills exceeded demands (Engeser and Rheinberg, 2008). One
might think, for example, of examinations or evaluative or public
exhibition situations. Another study also suggests that the activity’s
importance may partially explain differences in the flow experience
between work and leisure contexts (Engeser and Baumann, 2016). In
addition, it has also been considered that the loss of self-consciousness
(as part of the flow experience) may be hindered in situations that
increase people’s self-consciousness (Barthelmas and Keller, 2021).

In terms of personal factors, different studies have linked the
balance between skills and demands to different personality
characteristics. For example, it was linked to higher flow scores in
people characterised by a low level of fear of failure. While people who
reported a high level of fear of failure experienced more flow when
their skills exceeded the demands (Engeser and Rheinberg, 2008).
Furthermore, flow has also been shown to be negatively linked to
neuroticism and positively linked to responsibility, but not to
intelligence (Ullén et al., 2012). Specifically in musicians, flow
experience correlated positively with extraversion and negatively with
neuroticism scores (Heller et al., 2015). It has also been suggested that
people with high internal locus of control scores may enjoy the activity
more when faced with challenges and reach flow states more easily
(Keller and Blomann, 2008; Mosing et al., 2012). But also, the need for
achievement (Eisenberger et al., 2005), mental tenacity (Crust and
Swann, 2013), self-control (Kuhnle et al., 2012), the quest for novelty
and persistence (Teng, 2011), or people with a high level of action
orientation (Keller and Bless, 2008; Baumann et al., 2016) have shown
positive relationships with flow.

In addition to the balance between challenge and skill, the theory
distinguishes two further conditions that would bring about flow state.
On the one hand, having clear goals and, on the other, clear feedback.
Three conditions are necessary for a person to be able to assess the
level of challenges they face and the necessary skills they need to
engage (Nakamura et al, 2019). While flow state, i.e., the subjective
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experience of flow would be characterised by (a) Concentration on the
task, (b) Merging of action and awareness, (c) Loss of self-
consciousness, (d) Sense of control, (e¢) Transformation of time; and
(f) Autotelic experience (Nakamura et al., 2019).

The relationships between the conditions and the components of
the flow experience are represented in the condition-experience
model. Together, the three conditions should lead to a flow experience
characterised by the six components of flow state. The model shows
how the flow experience conditions are interconnected and, also, that
it would be difficult to be in a flow state if any of these conditions were
absent (see Nakamura et al., 2019).

It has been suggested that it is important to continue studying the
factors that precede the flow experience. Apart from the balance
between challenges and skills, the rest of the proposed factors have
partial or only theoretical empirical support (Peifer and Engeser, 2021).

1.3 Flow operationalization

Another relevant aspect within the theory is the need to
operationalise flow state as an optimal state. As an optimal state, it
would also be expected to lead to exceptional performance, as an
intrinsically rewarding state it would lead to greater commitment to
the activity over time; and that means a greater possibility to do things,
to act and to be creative (Csikszentmihalyi, 1988). In other words, flow
is a source of intrinsic motivation, which any skill requiring complex
behaviour and high concentration depends on. This means that
cognitive skills alone do not guarantee successful development unless
a person enjoys or likes what they are doing (Csikszentmihalyi, 1988).

Furthermore, according to Csikszentmihalyi (1988), the flow
experience and its motivating force is reduced when all the
components of the positive flow state experience do not occur
This
be operationalised as a discrete construct. It has been noted that flow

together. consideration suggests that flow state can
state should be properly operationalised as a relatively rare optimal
state of consciousness in everyday life, which is intrinsically rewarding
and differentiated from the conditions that trigger it. As an optimal
state of consciousness, it would be understood as a discrete construct,
i.e., one is or is not in a flow state (even if measured by instruments
with ordinal-type scales) (Abuhamdeh, 2020). Studies that have
conducted analyses using non-linear regression techniques have
shown that there are drastic and discontinuous changes in the flow
experience (Ceja and Navarro, 2012), and that the fit indices of the
non-linear model are better than the indices of the linear model for all
participants (Bricteux et al., 2017). These results suggest that the
appearance and disappearance of flow state happens suddenly and
should be deemed a presence-absence phenomenon rather than a
matter of degree. This would imply the use of other types of scales to
measure it more accurately (Bricteux et al., 2017).

Indeed, it has been considered that questionnaires measuring flow
based on multidimensional models need to address some limitations
(Moneta, 2021). One of the most widely used scales consistent with
the nine-component flow model is the FSS-2 (Jackson and
Csikszentmihalyi, 1999; Jackson and Eklund, 2002, 2004). This scale
is widely used in the sport context, and has also been adapted to the
field of musical performance (Sinnamon et al., 2012; Wrigley and
Emmerson, 2013). However, these scales do not consider the
condition-experience model (see Nakamura et al, 2019), and
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contradict the distinction between the antecedent of flow and the flow
state experienced. This is a relevant consideration, since the balance
between challenge and skill has consistently been shown to be an
antecedent of flow in regression studies (Moneta, 2021). In addition,
both experimental and correlational studies have shown the
importance of the perceived fit between the skills and challenges of the
task to experience flow (see Barthelmis and Keller, 2021). However, a
recent adaptation of the FSS-2 to Spanish in a population of musicians
has taken into account the distinction between conditions and
experience (Moral-Bofill et al., 2020b). In addition, there is also
previous work with musicians that adapted the FSS-2 using the item
with the highest factor loadings from each of the six scales measuring
flow state (Fullagar et al., 2013). However, although the Moral-Bofill
etal. (2020b) scale assumes the condition-experience model, it is not
exempt from the limitation that an 11-point scale is used, which
makes it difficult to detect the cut-off point at which flow would
be reached. If the scores on the six experience components are not
homogeneously high, it is difficult to conclude that flow state has been
fully achieved.

1.4 Aims and research questions

In light of the above considerations, there may be a way to address
such a limitation. If a scale that measures flow state without including
the three “condition” components (for example, see Moral-Bofill et al.,
2020b) is available, the variable flow state can be categorised into a
dichotomous variable by establishing a cut-off point from which
scores are considered to be high. Although it would not be a guarantee
of the presence of flow state, it is likely to be closer to that state.

The main objective of this research was to try to detect which
predictors can be considered the most suitable for identifying
performing musicians with high flow levels during musical
performance by applying the logistic regression (LR) method. Flow
theory establishes antecedent variables with more or less empirical
support (Peifer and Engeser, 2021). The variable with the greatest
empirical support is the skill-challenge balance, which was introduced
into the model, but the other two conditions were also explicitly taken
into account (clear goals and clear feedback). On the other hand, other
variables studied in the field of performing musicians, which do not
always present homogeneous results, were taken into account. On the
one hand, variables that could be considered situational or related to
specific situations (such as the context in which it is played, the style
of music, the relationship with the musical activity, or the musical
instrument), on the other hand, sociodemographic variables such as
age and gender.

2 Method
2.1 Participants

The study began with 323 musicians from Spain who responded
to the form that collected data on the variables covered by the research.
Of these 323 cases, 164 musicians were selected on the basis of their
score in the flow state variable (high and low), as detailed in the data
analysis section. Subsequently, during the inspection of this new
database, one case was eliminated because it was the only
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representative of the “I prefer not to answer” category of the gender
variable; thus, the total number of study participants was N=163.

The musicians were performers with a minimum of 2years’
experience playing their main instrument. The mean age was
36.33 years (SD=12.32), with a range of 47 between 18 and 65 years.
41.7% were men (mean age=37.03; SD=12.02) and 58.3% were
women (mean age =35.82; SD =12.58). Regarding dedication, 16.6%
were music students, 25.8% amateurs and 57.7% professionals. As for
the style of music, 65% were musicians with a classical-contemporary
style profile (including those specialising in early music) and 35%
were traditional and modern style (including flamenco and jazz). The
type of situation in which the musicians had performed was also
collected. 76.7% of the participants had responded to the form after
performing a concert (concert situation) and 23.3% after playing in an
individual or informal situation (which we labelled as free situation).
The time between the performance situation and the completion of
the form was less than 1 week. The main musical instrument was also
collected and categorised by instrument families. Descriptive
information was collected on the type of centre where they studied or
were still studying if they were students (study centre). To see the
characteristics of the 163 participants in terms of the categorical
variables covered, see Table 1.

2.2 Measuring instruments

A form was created using the Google Forms tool. It was
designed with: (a) a section for sociodemographic data collection

TABLE 1 Characteristics of the participants in terms of the categorical
variables considered.

Variable Categories Percentages %
Men 41.7
Gender
‘Women 58.3
Classic and contemporary 65
Style
Traditional and modern 35
Wind 27.6
Piano 17.8
Percussion 7.4
Musical instrument Singer 14.7
Plucked strings 74
Bowed strings 16.6
Other 8.6
Concert situation 76.7
Situation
Free situation 233
Student 16.6
Dedication Professional 57.7
Amateur 25.8
Professional conservatoire 22.1
Superior conservatoire 40.5
Study centre
Music school 16.6
Other 20.9
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and some relevant questions about the musical activity of the
participating musicians, (b) a section for the validated scale “Flow
State for Musical Performers,” and (c) three ad hoc statements to
assess each of the three antecedent variables or conditions of
flow state.

In the first section, data was collected on age, gender, dedication,
musical style, musical instrument, performance situation and study
centre (see Table 1).

The second section included the “Flow State for Musical
Performers” scale (Moral-Bofill et al., 2020b). This scale consists of 24
items measuring flow state. It consists of six subscales, each with four
conceptually different items: action-awareness merging; concentration
on the task; sense of control; loss of self-consciousness; transformation
of time; and autotelic experience. To assess the degree of agreement
with the formulation of each item, a Likert scale from 0 to 10 points is
used, where 0 is strongly disagree and 10 is strongly agree. The scores
for each of the 6 subscales can be obtained separately, as well as the
overall flow state scale, which can adopt values between 0 and 240.
Reliability indices with Cronbach’s Alpha are above 0.80 for all
subscales and 0.92 for the overall flow state scale (Moral-Bofill et al.,
2020b). To respond to the scale, the musician has to choose which
performance situation they are taking as a reference to answer. As the
authors of this scale indicate, the ideal way to answer the scale is at the
end of the chosen situation or shortly after (Moral-Bofill et al., 2020b).

The third section included the three variables that would be the
antecedents of flow state. Three scales from 0 to 10 were created to
measure the degree of agreement with three statements corresponding
to the three conditions for flow state to occur (condition-experience
model, Nakamura et al., 2019). That is, skill-challenge balance (My
skills were at the level of the challenge I was facing), clear goals (My
objectives were clearly defined), and clear feedback (I was aware of
how I was doing). In the case of the statement corresponding to the
skill-challenge balance variable, it was taken into account that the
perceived fit between the challenges would be measured (Barthelmis
and Keller, 2021).

2.3 Procedure

The research was endorsed by the Department of Behavioural
Sciences Methodology of the Faculty of Psychology at the National
University of Distance Education (UNED, in its Spanish acronym).
Furthermore, the study was conducted in accordance with the latest
Helsinki Declaration [World Medical Association (WMA), 2022]. An
online form was shared with musicians from different music schools
in Spain. Participation consisted of completing the form that was
programmed using the Google Forms tool (see Instruments section)
and recipients were informed that participation was anonymous
and voluntary.

2.4 Data analysis

First, the database was examined for the possible presence of
missing and atypical data. No missing data was identified as the form
was adjusted so that no item was left unanswered. Atypical cases were
kept within the analysis because the values were within the possible
range that the variables can assume.
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In order to choose the predictor variables that could be the most
appropriate for identifying performing musicians with high flow
levels, a Logistic Regression (LR) analysis was carried out. As a
preliminary step for carrying out the LR analysis, the continuous
quantitative variable flow state was transformed into a dichotomous
categorical variable (low flow/high flow). To do so, musicians with
scores below the first quartile (Q1) and above the third quartile (Q3)
were selected. Specifically, a low flow musician was defined as a
musician with flow state scores equal to or below 149 (Q1) and a high
flow musician was defined as a musician with flow state scores equal
to or above 197 (Q3). The mean score of Q1 was 127.75 (SD=21.57)
and the mean score above Q3 was 212.75 (SD =11.36). Thus, the new
dichotomized categorical variable cat_flow was made up of the low
flow category (coded as 0) with 80 participants and by the high flow
category (coded as 1) with 83 participants; the rest of the cases that
obtained scores between the two quartiles Q1 and Q3 were not taken
into account in the analyses.

In order to assess the suitability of applying logistic regression
(LR), the assumptions of: (a) linearity between the quantitative
independent variables and the logit of the dependent variable and (b)
absence of multicollinearity and uniqueness among the independent
variables were verified. In order to verify that the relationship between
the logit of the response variable and each predictor variable or
continuous independent variable was linear, the Box-Tidwell test was
carried out. As a first step we included the interactions between the
continuous predictors and their logs in the model. The interaction
terms were not statistically significant in any case, so each of the
original continuous independent variables were linearly related to the
logit of the dependent variable. The absence of multicollinearity and
uniqueness was verified by calculating bivariate correlations and the
tolerance indices and variance inflation factor (VIF) of the variables
involved in the regression analysis. The correlation matrix did not
show values greater than 0.80. It is considered that a correlation
coeflicient greater than 0.80 can cause collinearity problems. The
tolerance indices were greater than 0.10 (between 0.37 and 0.95) and
those for VIF were less than 10 (between 1.04 and 2.70). Therefore,
according to these two indices, no multicollinearity problems were
observed. The verification of the assumptions indicated the suitability
of applying the LR except for the assumption of independence
between observations. This assumption is related to the data collection
process, specifically, when a simple random sample is taken.

In order to describe the characteristics of the participating
musicians, descriptive statistics were obtained from the different
categories of the qualitative variables collected (see Table 1), as well as
from the three quantitative independent variables skill-challenge
balance (balance), clear goals (goals), and clear feedback (feedback)
(see Tables 2, 3).

As a first step of the logistic regression analysis, age, gender,
dedication, musical instrument, style, situation and the three variables,
which are considered the necessary conditions for flow state to occur:
balance, goals and feedback, were introduced as predictor variables.
The type of independent variables that can be introduced into the LR
analysis can be quantitative or qualitative variables, but since LR
proceeds quantitatively, qualitative or nominal variables were
previously coded. For the dichotomous variables gender, style and
situation, they were coded as male (0) female (1); classic-contemporary
(0) traditional-modern (1); and concert situation (0) free situation (1)
respectively. In the case of the dedication and musical instrument
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variables, a special treatment was provided by creating dummy
variables; 3-1 and 7-1 dichotomous variables, respectively (Silva and
Barroso, 2004). Based on the results obtained in the first step, a second
analysis was carried out by introducing the variables with predictive
ability: situation, balance, goals and feedback.

To check the model fit, the Nagelkerke R2 coefficient was
calculated, which determines the degree of association between the
variables involved in the model. In addition, in order to have a measure
of its predictive ability, a classification table was prepared to obtain

TABLE 2 Descriptive statistics of the independent variables balance,
goals, and feedback, N = 163.

Minimum Maximum Mean SD
Balance 1 10 7.90 2.106
Goals 2 10 8.04 1.946
Feedback 1 10 7.88 2.099

TABLE 3 Descriptive statistics of the independent variables balance,
goals, and feedback, depending on the group (low flow [0], n = 80; high
flow [1], n = 83) of the cat_flow variable.

Cat_flow Mean SD

Balance 0 6.40 1.972
1 9.35 0.833

Goals 0 6.74 1.805
1 9.29 1.054
Feedback 0 6.60 1.907
1 9.11 1.440

TABLE 4 Coefficients of the nine variables in the equation.

10.3389/fpsyg.2023.1271829

sensitivity and specificity. The table is double entry and crosses the
variable’s observed values with those predicted by the model considered
for each of the cases. A model with good predictive ability should have
high values for both sensitivity and specificity. Sensitivity refers to its
ability to detect as positive the cases that possess the characteristic (high
flow), while specificity refers to the ability to correctly discriminate
cases that do not possess the characteristic (Silva and Barroso, 2004).
All analyses were carried out with SPSS 24.0.0. and RStudio 2023.06.1.

3 Results

Table 2 shows the descriptive statistics for the three independent
variables that are considered as conditions for flow state to occur:
balance, goals and feedback. Table 3 shows the descriptive statistics
depending on the group (low flow =0; high flow=1) for the categorised
flow variable (cat_flow).

The results of the LR are presented below. First, the nine variables
were entered into the analysis with the Enter method. This model
correctly classified 91.4% of the musicians into their corresponding
group (high flow or low flow). Table 4 shows the coeflicients of the
variables in the equation of this model. However, the Wald test showed
that only four of the nine variables, balance, goals, feedback, and
situation, were statistically significant predictors of group membership.
Gender, age, dedication, musical instrument and style of music were
not statistically significant predictors.

Therefore, the model was re-estimated with the four statistically
significant predictor variables: balance, goals, feedback and situation.

The omnibus test with the chi-square statistic showed a statistically
significant model (y2=144.67; 4df; p<0.001). The statistical

95% C.1. for EXP(B)

Exp(B)

Lower Upper
Balance 2.026 0.491 17.047 1 0.000 7.582 2.898 19.835
Goals 0.698 0.311 5.051 1 0.025 2.009 1.093 3.693
Feedback 0.779 0.312 6.224 1 0.013 2.178 1.182 4.015
Gender 1.242 0.889 1.951 1 0.163 3.463 0.606 19.787
Age 0.024 0.036 0.449 1 0.503 1.025 0.954 1.100
Dedication 3,572 2 0.168
Dedication (1) 0.160 1.177 0.019 1 0.892 1.174 0.117 11.788
Dedication (2) —1.606 0.989 2.640 1 0.104 0.201 0.029 1.393
Instrument 6.563 6 0.363
Instrument (1) 0.240 1.620 0.022 1 0.882 1.272 0.053 30.424
Instrument (2) 3.074 2.346 1.717 1 0.190 21.637 0.218 2149.521
Instrument (3) 1.090 1.410 0.597 1 0.440 2.973 0.187 47.186
Instrument (4) —1.328 1.850 0.515 1 0.473 0.265 0.007 9.955
Instrument (5) 0.698 1.294 0.291 1 0.590 2.010 0.159 25415
Instrument (6) —1.040 1.327 0.614 1 0.433 0.354 0.026 4.760
Style 0.516 0.887 0.338 1 0.561 1.675 0.294 9.534
Situation 2,618 1.160 5.094 1 0.024 13.706 1.411 133.088
Constant —30.414 6.723 20.467 1 0.000 0.000
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TABLE 5 Coefficients of the four variables in the equation.

10.3389/fpsyg.2023.1271829

95% C.I. for Exp(B)

B SD Wald df p Exp(B) Lower Upper
Situation 2.380 0.831 8.201 1 0.004 10.806 2.120 55.097
Balance 1.480 0.343 18.636 1 0.000 4.394 2.244 8.605
Goals 0.554 0.238 5.247 1 0.022 1.723 1.082 2.745
Feedback 0.500 0.171 8.511 1 0.004 1.648 1.178 2.306
Constant —21.259 3.694 33.112 1 0.000 0.000
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FIGURE 1
Odds Ratio of the four predictor variables of the regression model. It is necessary to consider that B = 0 is equivalent to OR =1; therefore, OR =1 means
that the independent variable in question would not be associated with the probability of high flow.

significance of the Beta (B) coefficients of the four variables indicated
that they were significantly different from zero, and, therefore, that
they contributed significantly to predicting the outcome (see Table 5).

On the one hand, the coefficient B=2.380 of the situation variable
showed a positive association with cat_flow. This association indicates
a direct relationship between free situation (coded 1) and high flow
(coded 1). The value of Exp(B)=10.806 would indicate that the odds
of obtaining high flow increase when performing in a free situation
with respect to the odds of obtaining high flow when performing in a
concert situation, once the possible influence of the rest of the
independent variables on the odds of experiencing high flow has been
controlled. Specifically, it would indicate that the odds of high flow
with a free performance situation are 10.806 times the odds of high
flow with a concert performance situation. On the other hand, the
balance variable showed a positive association with cat_flow.
Specifically, it indicated that the higher the balance score, the higher
the odds of obtaining a high flow score. The coefficient B expresses the
change in Exp(B) when the variable increases by one unit and the rest
of the variables remain constant. Therefore, the value of B=1.480
indicated that each additional balance score produced an increase in
the odds ratio (OR) of obtaining high flow that amounted to
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Exp(B)=4.394 (for example, a musician with a balance score of 2
would have an OR of obtaining high flow of 4.394 times greater than
a musician who only scores 1 - it should be noted that a characteristic
of the exponential function is that the function is increasing and
increases very rapidly as the independent variable score increases).
Similarly, the goals and feedback variables showed a positive
association with cat_flow. Specifically, they indicated that the clearer
the goals and feedback, the higher the odds of obtaining a high flow
score. The value of B=0.544 indicated that each higher goals score
produced an increase in the OR of obtaining high flow amounting to
Exp(B)=1.723. In the same way, the value of B=0.500 indicated that
each additional feedback score produced an increase in the OR of
obtaining high flow amounting to Exp(B)=1.648 (see Table 5;
Figure 1).

As for the goodness-of-fit of the model, the Nagelkerke’s R2 value
was 0.78. Thus, the independent variables entered into the regression
model explained 78% of the variance of the dependent variable
cat_flow.

Regarding the model’s predictive ability, the classification matrix
values showed a sensitivity index of 91.6% and a specificity index of
90%. And, overall, a correct classification rate of 90.8% (see Table 6;
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TABLE 6 Classification table.

Low High Correct percentage
Cat_flow Low 72 8 90.0
High 7 76 91.6
Opverall percentage 90.8
Sensitivity and specificity indices.
Predicted
0 1
| -
o
o
e
[
17}
Q
| -
FIGURE 2
Mosaic plot of observed versus predicted values.

Figure 2). A model with good predictive ability should have high
values for both sensitivity and specificity, therefore, the values showed
that it is a model with predictive ability. The model’s sensitivity refers
to the model’s ability to detect as high flow the cases that actually
obtain high flow scores, while the model’s specificity refers to its ability
to correctly discriminate cases that do not obtain high flow scores.

4 Discussion and conclusions

In the field of music, an increasing number of studies can be found
that deal with musicians’ flow experience (Custodero, 2002, 2005;
Fritz and Avsec, 2007; Sinnamon et al., 2012; Fullagar et al., 2013;
Marin and Bhattacharya, 2013; Wrigley and Emmerson, 2013; Tusca,
2015; Cohen and Bodner, 2019a,b, 2021; Moral-Bofill et al., 2020b,
2022a,b; Moral-Bofill, 2021, 2022) (see also Chirico et al., 2015; Tan
and Sin, 2021). The need for musicians to develop psychological self-
regulation skills has been considered, and for training to not only
focus exclusively on technical-performance skills (Brodsky, 1996;
Williamon, 2004; Clark and Williamon, 2011; Wrigley and Emmerson,
2013; Cohen and Bodner, 2019a; Spahn et al., 2021; Moral-Bofill et al.,
2022a,b). In fact, it has been suggested that targeted interventions
should be based on skills training related to flow factors, as well as
other related factors (Swann, 2016; Moral-Bofill et al., 2022b).

Accumulated research on flow shows that the most universal
precondition for promoting flow state is the balance between the
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perceived challenges in a situation and the individual’s skills to engage.
However, the relationships between these variables may be moderated
by situational and personal factors (cf. Barthelmis and Keller, 2021).
For example, in line with some findings (see Engeser and Rheinberg,
2008; Engeser and Baumann, 2016; Barthelmds and Keller, 2021) it has
been suggested that the optimal challenge concept would predict
enjoyment in the context of goal-directed leisure activities, such as
sports and games, rather than in contexts where performance
outcomes could have greater consequences (Abuhamdeh, 2021). In
addition, having clear goals and clear feedback would also be necessary
conditions for a person to reach flow state (condition-experience
model, Nakamura et al,, 2019).

In order to try and detect which predictors can be considered the
most suitable for identifying performing musicians with high flow
levels during musical performance, the logistic regression (LR)
method was applied. The three antecedent variables of the condition-
experience model were taken into account, as well as a group of
situational and sociodemographic variables that, in general, have
shown heterogeneous results in terms of their relationship with the
flow experience of performing musicians.

The results of introducing nine variables into the logistic
regression analysis that could be related to the performing musicians’
flow state (high flow) showed that only four of them, balance, goals,
feedback, and situation, were statistically significant predictors of
group membership, while neither gender, age, dedication, musical
instrument or style of music were statistically significant predictors.
The variables that, according to the condition-experience model
(Nakamura et al., 2019), are antecedents for the occurrence of flow
state, together with the situation variable, explained almost 80% of the
variance of cat_flow. In addition, the classification matrix values
showed that the model had a good predictive ability with an overall
correct classification rate of 90.8% (see Table 6).

Among the antecedent variables or conditions, balance showed
the highest Odds Ratio (OR=4.394), expressing the extent to which
the occurrence of being in a flow state (high flow) increases due to this
factor. This result is in line with theory, as it has consistently been
shown to be an antecedent of flow in experimental, correlational and
regression studies in different settings (Barthelmis and Keller, 2021;
Moneta, 2021). Furthermore, there is evidence with performing
musicians that both flow state and musical performance anxiety
(MPA) respond to changes in situational contingencies caused by the
degree of balance between the challenge of the task and the skills
needed to meet that challenge (Fullagar et al., 2013). Balance has also
been found to be critical as a mediator between MPA and performance
success. Musicians who were more likely to experience MPA reported
experiencing an imbalance in their ability to challenge themselves in
relation to their abilities (Stocking, 2013).

Similarly, the other two variables considered antecedents in the
condition-experience model, goals and feedback, showed a positive
association with cat_flow. That is, the clearer the goals and feedback,
the higher the odds of obtaining a high flow score. The OR values for
both variables were similar (OR=1.723 for goals and OR =1.648 for
feedback), and express, respectively, to what extent the occurrence of
being in flow state (high flow) increases due to each of the two factors.
This result is interesting because, although both factors are considered
in theory as antecedents of flow, the clear goals factor is understood
as the clear understanding of the task structure (or clear task
instructions), which will make it possible for the individual to assess
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their skill-challenge balance level for a specific task, and clear
feedback, such as immediate and unambiguous feedback on progress
or success in carrying out the activity; and also associated with the
task structure being clear. Therefore, they have been considered as
intrinsic antecedents to a central antecedent such as the balance
between ability and challenge; and this consideration could make the
theory more parsimonious by grouping the three antecedents into one
(Barthelmis and Keller, 2021). It is necessary to emphasise that, from
this perspective, the goal concept takes on a different meaning from
that of goal setting (e.g., Locke and Latham, 2002). However, studies
in the field of music have found goal setting to be important in
promoting the flow experience, helping to reduce stress and anxiety
and improving performance (Fullagar et al., 2013). The LR results in
this study showed that both goals and feedback are statistically
significant predictors of flow state when controlling the influence of
balance. Therefore, they may be important variables for the occurrence
of flow state from a goal-setting perspective. The statement My
objectives were clearly defined is worded along these lines and
suggests more than a clear understanding of a tasK’s structure or
instructions. Furthermore, the condition-experience model
(Nakamura et al., 2019) shows that it would be difficult to flow if any
of the three conditions were absent (Nakamura et al., 2019). Still, only
balance has strong empirical support (Peifer and Engeser, 2021).
Therefore, the present results provide empirical evidence about the
contribution of goals and feedback in the occurrence of flow state.

On the other hand, of all the situational and sociodemographic
variables entered in the regression analysis, only the situation variable
was a significant predictor of group membership. That is, the
performance situation showed a positive association with cat_flow,
specifically, a direct relationship between the free situation and high
flow. That is, whether musicians perform in individual or informal
situations influences higher odds of being in a flow state (obtaining
high flow scores) than if musicians perform in a concert situation
(OR=10.806). This result is also in line with the findings of other
studies and with some theoretical considerations (Engeser and
Rheinberg, 2008; Engeser and Baumann, 2016; Abuhamdeh, 2021;
Barthelmds and Keller, 2021). Although the most universal
precondition for triggering the flow response is considered to be the
balance between skills and challenge, there are situational (and
personal) factors that would moderate the relationship between skills
and challenge (cf. Barthelmis and Keller, 2021). In those performance
situations where performance outcomes do not lead to (or are not
interpreted with) possible negative consequences, it would be a factor
that would increase the odds of high flow occurring (controlling the
influence of the rest of the variables introduced in the model, that is,
the antecedent variables). This finding is very interesting in order to
continue finding strategies to help musicians enjoy concerts. The point
is that, although all three antecedents have been optimised, the
perception of the situation they have to face may or may not promote
greater enjoyment and possibly less MPA. However, the confidence
interval of the OR is quite wide (between 2.120 and 55.097), this
variability means that its influence can vary greatly depending on
other factors.

From our point of view, the implications of these results for the
training of performing musicians are particularly relevant and, if
taken into account, could contribute to improving the expressive
capacity and performing experience of musicians. Firstly, regardless
of variables such as gender, age, type of musical instrument played,
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musical style performed, or relationship with the musical activity, the
more the performing musicians appreciate that there is a better
balance between their skills and the challenge they face, the greater
their opportunity to experience flow state (high flow). Therefore,
during performing musicians’ preparation, it would be key to bear in
mind the importance of this variable, in music schools of any level, it
can be neglected when issues unrelated to the musicians’ training
needs are prioritised. This can happen, for example, when musicians
are forced to prepare a repertoire without sufficient time; when certain
instrumental musical skills are (wrongly) considered sufficient in
contexts that require the acquisition of other skills and, therefore,
extra preparation; when a musician is asked to perform a piece or
repertoire in which they feel uncomfortable because they sense that
their skills are still inadequate; when no attention is paid to a proper
sequencing of the skills to be developed; or when not enough time is
given to establish the skills.

Secondly, goals and feedback are also variables that contribute to
increasing the opportunity to experience flow state. For example,
setting clear goals during the study, practise or performance, what
you want to achieve in terms of specific actions, including actions
aimed at coping with the performance. It is important to define
realistic goals or sub-goals, clear objectives for performance and
professional development. As Csikszentmihalyi (1990) comments, in
music, as in other creative activities, goals are not always clearly
defined beforehand. However, it is necessary to have internalised the
criteria in order to know what is right and what is not. Hence the
importance of clear feedback. In order to help focus attention on the
goals, clear feedback is necessary to help know whether one is on track
to achieve those goals. Therefore, what is communicated to the student
or performer during their learning, lessons, rehearsals, tests or public
performances will be key. The type of feedback that will provide
valuable information will be that which helps the musician become
more competent in specific tasks; to focus on and work on them; to
activate curiosity and interest in moving toward clear goals and to
reinforce confidence. Furthermore, this will also contribute to creating
a balanced view of oneself (Jackson and Csikszentmihalyi, 1999).

Finally, when musicians perform in situations they consider
informal or without an audience, the odds of experiencing flow state
increase, so when a performance situation is perceived by musicians
as less compromising (less threatening), or without possible negative
consequences. Given this outcome, it may be key to keep in mind the
intrinsic reasons why performers dedicate themselves to music. Music
is considered an autotelic activity. Namely, it has the potential to
maximise immediate intrinsic rewards to the musician, and therefore
promote flow state. According to Sinnamon (2020), optimal
experience and peak performance usually open happen when intrinsic
motivation is present, when the internal contentment accompanying
the action is present, and the performer is fully involved in the music.
Furthermore, when musicians are faced with an optimal challenge, it
will be essential that they feel totally confident in their ability to play
and to carry out the challenge successfully. Therefore, preparation will
be essential. Careful and extensive preparation (musically and
mentally) is what encourages musicians facing a sense of optimal
challenge (or risk), to experience confidence, to be able to let go and
free themselves from fear of failure, worries about making mistakes,
memory failure, that their performance will not be liked by the
audience or that they will not be called back to play. The result of
taking the risk and letting it go can be the optimal experience, flow
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state (Sinnamon, 2020). Similarly, another strategy that musicians
(and teachers) might consider for concert or assessment situations is
to reflect on whether they can select repertoire in which they perceive
their abilities exceed the demands.

On the other hand, while careful preparation would be essential,
perfectionism could be counterproductive. Promoting balanced and
adaptive thinking about their own activity would help to prevent its
negative consequences. Musicians work hard to express a “perfect”
sound or musical idea in real life, although this is a motivating
purpose, it is important that they can assess the extent to which their
expectations are reasonable (e.g., “I cannot play if I do not get this
passage with perfect dynamics”). Furthermore, what often underlies
this need for perfection is the belief that musicians must appear
perfect all the time. They must show that they are able to play easily,
as if they cannot have a hard or difficult time, or show that they are
human, and can make mistakes. In general, perfectionist cognitions
include setting unrealistically high performance standards or the
constant need to be perceived as flawless (Frost et al., 1990; Flett et al.,
2002). Therefore, behind the constant effort to make the music perfect,
there is often a major concern about mistakes and the need to avoid a
subjective experience of failure. In fact, perfectionism has been related
to MPA (see Dobos et al, 2019) and, specifically, maladaptive
perfectionism has been related to psychological rigidity in music
students, which in turn was related to higher levels of MPA and
showed an indirect effect on students’ flow experiences when
performing (Osborne et al, 2021). In short, freeing oneself from the
fear of failure, from the fear of failing, would be one of the strategies
that could contribute to reaching flow state because it would transform
any situation, including formal or evaluative public exposure, into a
truly autotelic activity.

Regarding the rest of the variables that have not shown predictive
ability to identify musicians who experience high flow, some
considerations need to be taken into account. The logic behind LR is
to preserve the independent variables that contain relevant information
and, at the same time, to get rid of those that are redundant with
respect to those that remain in the model. This procedure is exclusively
statistical in nature; it runs according to programmable algorithms in
which, once the initial set of variables has been chosen, the researchers’
theoretical judgements do not intervene (Silva and Barroso, 2004). It
is therefore important to introduce the variables that theory identifies
as important into the logistic regression analysis. It should be noted
that in this study the initial choice was guided by the findings of
previous studies and by theory. In short, given the three relevant
variables of the condition-experience model, together with the
situation variable, the rest of the variables that were introduced did not
show predictive ability; statistically speaking, their information led to
the variables that did show this ability. But that does not mean that the
differences in flow found by some studies with these variables (gender,
age, type of musical instrument, musical style, or relationship with
musical activity) do not exist. These differences may exist, but there
may be confounding variables. For example, perhaps the differences
that have been found based on gender actually relate to differences
between men and women regarding their ability to optimally adjust
challenges and skills, or their ability to set clear goals. Or perhaps the
differences that have been found between musicians of different styles
actually have to do with the type of situation in which they usually
play. In any case, a musician will increase their chances of experiencing
flow state if they perceive a balance between the skills they have and
the challenge they are facing, if they have clearly defined goals and
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clear feedback, and perceive the musical activity as a genuine autotelic
activity, whereas it will have little to do with whether they are male or
female, what musical instrument they play, the style of music, whether
they are a student, amateur or professional, or their age.

Before concluding, it is necessary to comment on some limitations.
One limitation of this study is related to the data collection process,
specifically, not having extracted a simple random sample in order to
carry out the logistic regression analysis that guarantees the assumption
of independence between observations. Another limitation concerns
the predictive model found. Although relevant variables were
introduced according to the theory, there are other factors (especially
personality characteristics) that could also have been relevant in the
model, therefore, the repertoire of variables that have remained in the
model could have changed. A future line of research could be to collect
data on these variables in order to introduce them into the regression
model and see which ones show predictive ability and which do not.
Another line of research would be to clarify whether there are
confounding variables that prevent us from focusing on the relevant
issues to improve the musicians performance experience.
Furthermore, the results of this study also raise interesting questions
for music schools. For example, questions could be asked about
whether assessment situations contribute to developing the performing
musician’s performance skills: is it educational for musicians to
experience assessment situations as threatening? Could other efficient
assessment strategies be proposed to enhance musicians’ abilities
(instead of weakening them) and their performance skills?.
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