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ABSTRACT ARTICLE HISTORY

This study examined how growth and fixed mindset beliefs coexist Received 8 September 2022
within athletes to form distinct Athletic Mindsets; and whether these ~ Accepted 26 January 2023
composite mindsets differentially predict level of sport

performance and athletic coping skills. Athletes in Australia (N= Athletic mindset profile;
281, §2% !nale, Mage.=32.21., SD=14.40)' completed self-report growth beliefs; fixed belliefs;
questionnaires measuring mindset, athletic coping, and level of athletic coping; level of sport
sport performance. Cluster analysis of growth and fixed belief performance

variables identified four distinct athletic mindset profiles: High-

Growth/Low-Fixed, Low Growth /Low Fixed, Low Growth /High

Fixed, and High-Growth/High Fixed. Analysis revealed that

athletes with a HighG/LowF mindset were more likely to

participate at higher levels of sport performance than athletes

with the other three mindsets, and that this predictive effect was

mediated by greater athletic coping skills. These findings indicate

that growth and fixed mindset beliefs coexist and interact, and

that possessing a HighG/LowF mindset benefits sports

performance and coping. These findings illustrate support for the

use of athletic mindset profiles to predict level of sport

performance and inform coaching strategies.

KEYWORDS

Mindset theory refers to a person’s implicit beliefs about their own abilities to learn and
improve, and this belief influences cognitions, emotions, and behaviour (Dweck &
Leggett, 1988). Dweck (1986) argued that people think of human attributes as either
immutable traits that we are born with and cannot be changed or malleable qualities
that involve people being able to continually improve. These attributes have been con-
structed into two broad constructs of mindset theory: growth mindset that views ability
as malleable and able to change with effort, learning, and feedback and fixed mindset
that views ability as innate and stable over time regardless of external factors (Blackwell
et al., 2007; Dweck, 2006). Individuals who report high levels of growth beliefs have been
shown to embrace challenges, be highly motivated, be oriented towards improving their
skills, devise mastery goals, self-regulate their behaviour, persevere in difficult situations,
remain optimistic, and perceive feedback as an opportunity to improve (Blackwell et al.,
2007; Chiu et al., 1997; Dweck & Leggett, 1988). Therefore, growth mindset’s factors were
the “learning” and “improvement” items about ability (Biddle et al., 2003). In contrast,
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individuals who score highly on fixed beliefs regard their abilities as a gift or talent and
may focus on outcome goals (e.g., attaining a certain score), with failure representing a
threat to their self-esteem (Dweck & Leggett, 1988).

In many contexts, varying terms such as implicit beliefs, self-theories, implicit theories,
entity and incremental beliefs, or growth mindset theories (Burnette et al., 2013; Gucciardi
et al,, 2015; Vella et al., 2016) have been used to explore the concept of mindset and
implicit theory (for review, see Liftenegger & Chen, 2017). Early research in the physical
exercise domain focused on characterising motivation profiles in secondary students, and
their associations with mindset beliefs, levels of physical activity, and goal orientation
(Spray et al.,, 2006; Wang et al., 2002; Wang & Biddle, 2001). Within the sport domain,
experimental studies showed that mindset beliefs of athletic ability could be manipulated
in young student-athletes (Shaffer et al., 2015; Spray et al., 2006). Yet, while these few
studies illustrate a foundation for mindset in sport, more empirical research with competi-
tive athletes is needed.

More recently, theorists have argued that mindset beliefs have important implications
for sport performance, emphasising the view that mindsets in high-performing athletes
contribute to how they approach competitive situations and influence their sporting
success (Dweck, 2017). Higher levels of growth beliefs may positively influence an ath-
lete’s interpretation of stressors (e.g., lessen the psychological impact of competitive
anxiety) providing a psychological benefit for athletes and their performance (Jowett &
Spray, 2013; Vella et al., 2014). Stenling et al. (2014) identified that a small negative cor-
relation exists between growth mindset and anxiety in team sport athletes, and that
those with a mastery-goal orientation group reported significantly less anxiety than the
mastery-avoidance group. Whereas, Gardner et al. (2015) found a moderate, significant
negative correlation between growth mindset and competitive anxiety, and a positive
correlation between fixed mindset and competitive anxiety in elite soccer players. This
evidence suggests that mindset may positively influence the athlete’s interpretation of
the stressor and lessen the psychological impact of competitive anxiety. Fundamentally,
mindsets predict the way in which individuals interpret situations and self-regulate, which
is consequential for performance (Burnette et al., 2013).

This perspective has gained some empirical support. For example, a meta-analysis of
39 studies by Vella et al. (2016) found that adaptive physical activity outcomes (e.g.,
mastery climate, perceived competence, performance) were positively associated with
high levels of growth beliefs (as a separate variable), and negatively associated with
low levels of fixed beliefs. Additionally, fixed beliefs were, on average, associated with
higher levels of maladaptive physical activity outcomes. Yet, as most of the studies
reviewed by Vella et al. (2016) focused on physical activity or physical education in uni-
versity or school populations, it is not known whether similar findings apply to sports
or athletic performance in competitive contexts. Athletes may experience different com-
petitive stressors due to a variety of mechanisms within sport, either before and/or during
competition (Ford et al., 2017; Martens et al., 1990). It is important to recognise factors
that contribute to handling the competitive stressors as athletes who cannot cope may
suffer psychologically, experience burnout, or career loss by dropping out (Gardner
et al,, 2015; Gustafsson et al., 2017).

Most of the research to date has tended to examine fixed and growth beliefs as inde-
pendent predictors of sports outcomes. This approach is supported by factor-analytical
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studies that have determined that fixed and growth beliefs are relatively independent
constructs (Karwowski et al., 2019). Yet statistical independence of the two mindset
beliefs also makes it possible for them to coexist in many combinations within individuals;
a possibility that is consistent with Dweck et al. (1995) suggestion that individuals may
possess both mindset beliefs to varying degrees. Theorists argue that while one belief
may be the more dominant and the individual has stronger links to its structural out-
comes, the other may still be available and may become accessible under particular cir-
cumstances (LUftenegger & Chen, 2017). Accordingly, person-centred analyses have
demonstrated that individuals simultaneously possess both fixed and growth beliefs
(Chen & Tutwiler, 2017; Karwowski et al., 2019). Karwowski et al. (2019), for example,
used latent profile analysis to examine the role of fixed and growth mindset beliefs in
the creativity of tertiary students. Their work identified four distinct clusters of students
who reported: (1) high levels of growth and fixed beliefs, (2) high-growth and low-fixed
beliefs, (3) low growth and high fixed beliefs, and (4) low levels of growth and fixed
beliefs. Importantly, specific clusters were associated with different psychological
profiles. Individuals with a high-growth and low-fixed belief profile were consistently
highest in creative potential, activity, achievement, and self-concept (Karwowski et al.,
2019). Whereas individuals with high-growth beliefs coupled with high fixed beliefs
reported lower levels of potential, activity, and achievement than the high-growth/low-
fixed group; indicating that the two types of beliefs interact within individuals to
produce distinct outcomes.

The advantage of person-centred analyses like latent profile analysis or cluster analysis
is that they mimic higher-order interactions (Lanza et al., 2010; Merz & Roesch, 2011),
while also exploring how traits are organised within individuals (Merz & Roesch, 2011).
Consequently, person-centred analyses can provide considerable conceptual advances
to understanding mindset theory. However, although researchers have theorised that
fixed and growth mindset beliefs coexist within athletes (Slater et al., 2012), limited
research has incorporated this empirical approach. Wang and Biddle (2001) discovered
motivational profiles interacted differently with combinations of mindset beliefs.
Whereas Gucciardi et al. (2015) found two different profiles of mindset beliefs, a high-
growth (incremental)/low-fixed (entity) group and an ambivalent mindset group;
however, both groups indicated moderate scores for mental toughness in adolescent ath-
letes. Consequently, it is important to understand how fixed and growth beliefs combine
within individuals to form Athletic Mindsets, and examine if these composite mindsets
predict sporting performance and sport-related psychological variables such as coping.

Coping is critical for determining athletic performance, as it represents the capacity to
change cognitions and behaviour in response to varying demands (Hill & Hemmings,
2015; Nicholls & Polman, 2007). Coping refers to an athlete’s self-regulatory processes,
and may include affective, cognitive, and behavioural strategies to manage the stresses
of competition (Crocker et al., 2015). Athletes need to handle the negative outcomes of
stress or anxiety experienced in situations where they perceive the competitive situations
as threatening (Schaefer et al., 2016); thus, the ability of athletes to handle the stressors
and demands of competition, at all levels of sport, frequently separates the winners from
the losers (Galli & Gonzalez, 2015). It is, therefore, not surprising that coping is a reliable
predictor of level of sport performance, with a meta-analysis revealing a moderately
strong mean association between mastery coping (controlling the situation and
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eliminating stressors) and successful performance in a large, pooled sample of individual,
team, and mixed sport athletes (Nicholls et al., 2016). Furthermore, coping skills have been
found to explain unique variance in sports performance after statistically controlling for
physical and technical skills (Christensen & Smith, 2018), and they are known to
mediate relationships between other sports-related psychological variables (e.g., com-
petitive anxiety, perceived coaching) and outcomes (e.g., sports commitment, sports
achievement) (Nicholls et al., 2010; Nicolas et al., 2010; Pons et al., 2018).

The existing literature suggests that athletic coping skills may play a similar mediating
role in the relationship between Athletic Mindsets and level of sport performance. Dweck
and Leggett (1988) found that fixed and growth mindset beliefs were associated with
different coping mechanisms to handle stressful situations. That is, when faced with
failure, individuals with high levels of fixed beliefs responded to challenge with helpless-
ness (i.e., avoidance orientation coping), whereas individuals with high levels of growth
beliefs engaged in coping behaviours that improved performance despite obstacles
(i.e., mastery-oriented coping) (Dweck & Leggett, 1988). When they failed at a task,
those with high-growth beliefs increased their effort, maintained positive self-talk and
mastered the task; in contrast, those with high fixed beliefs demonstrated helplessness,
negative self-talk, and task aversion, associated with performance anxiety (Dweck &
Leggett, 1988).

This study extends previous mindset literature by examining how growth and fixed
beliefs tend to coexist and combine within competitive athletes to form distinct Athletic
Mindsets; and determining whether these composite mindsets differentially predict level
of sport performance and athletic coping skills. Theory and evidence suggest that posses-
sing growth beliefs may be associated with the protective attributes of coping, whereas
high levels of fixed beliefs may be associated with maladaptive coping (i.e., fear of failure
and/or negativity). Yet, research investigating associations between mindset beliefs and
level of sport performance amongst athletes is lacking, along with knowledge of mechan-
isms underlying these potential associations. Consequently, this study used a sample of
athletes to answer four primary research questions.

First, we aimed to identify Athletic Mindsets that incorporate distinct combinations of
growth and fixed beliefs. In line with theory (Dweck et al., 1995) and previous research
(Karwowski et al., 2019), we hypothesised that a cluster analysis would identify four
athletic mindsets: (1) high-growth and low-fixed beliefs (HighG/LowF), (2) high-
growth and high fixed beliefs (HighG/HighF), (3) low growth and low-fixed beliefs
(LowG/LowF), and (4) low growth and high fixed beliefs (LowG/HighF). Second, we
aimed to determine whether athletic mindsets were associated with level of sport per-
formance and athletic coping skills amongst competitive sportspeople. Given previous
evidence, we hypothesised that individuals who possessed a HighG/LowF mindset
would report higher levels of sport performance and greater coping skills than the
other three hypothesised athletic mindsets. Third, we aimed to explore whether Ath-
letic Mindsets explain more variance in performance than the two mindset variables
as individual predictors. Fourth, we aimed to determine whether athletic coping
skills mediated the association between athletic mindset and sports performance.
We hypothesised that, compared to the other three mindsets, membership of the
HighG/LowF profile would exhibit an indirect association with higher levels of sport
performance via higher levels of athletic coping skills.
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Method
Participants

Participants were required to be self-classified as athletes participating in competitive
sports and at least 16 years of age. Two-hundred and eighty-one athletes (52.0% male)
completed the survey from an Australian sample, with ages ranging from 16 to 73
years (M =32.21, SD = 14.40).

Participants had engaged in sport for an average of 11.84 years (SD =10.20) and the
highest levels of competition they achieved were Recreational (n = 85; 30.2%), Regional
(n=38, 13.5%), State (n=39, 13.9%), National (n =70, 24.9%), or International (n =49,
17.4%). Participants indicated they competed in a variety of sports, which we classified
into six categories. The majority of participants were classified as performing in Games
(n =95, 33.8%). This classification represented athletes who competed in sports such as
soccer, cricket, netball, Australian football, basketball, and hockey. The next largest cat-
egory was Outdoor Pursuits (n = 89, 27.8%), which represented athletes who participated
in sports such as mountain biking, rowing, sailing, road cycling. Athletics (n =72, 29.5%)
also had a large representation, with participants involved in athletic events such as
track and field, long-distance running, and triathlon. Other categories were: Gymnastics
(n=15, 5.3%) involved in gymnastic competitions, Dance (n =1, 0.4%), involved in com-
petitive dancing, and Combat and Target Sports (n =9, 3.2%), which included competing
in taekwondo, boxing, and fencing. Participants were not asked to identify whether their
involvement in sport represented primarily individual or team-based activity.

Materials

Level of sport performance

In this study, we operationalised level of sport performance as the highest level of sport-
ing participation reached by an athlete. Participants were required to indicate their
highest level of participation from the options: (1) Recreational, (2) Regional, (3) State,
(4) National, or (5) International.

Growth and fixed mindset beliefs

The 12-item Conceptions of the Nature of Athletic Ability Questionnaire-2 (CNAAQ-2;
Biddle et al., 2003) was used to assess fixed and growth beliefs related to athletic or
sport ability. Participants responded to 6 items that assessed their growth beliefs (e.g.,
“you need to learn and work hard to be good at sport”) and 6 items that assessed their
fixed mindset (e.g., “we have a certain level of ability in sport and we cannot really do
much to change that level”), by indicating their agreement on a 5-point Likert scale
that ranged from 1 (strongly disagree) to 5 (strongly agree). Fixed and growth scores
were calculated by summing across the respective subscale items, with higher scores
denoting higher beliefs in that subscale. In the current sample, internal consistency
was acceptable for growth (a=.74) and fixed (a=.76).

Athletic coping
The Athletic Coping Skills Inventory-28 (ACSI-28; Smith et al., 1995) measured personal
coping resources. The scale’s 28 items present statements that may describe how
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individuals cope in sporting situations (e.g., | maintain emotional control no matter how
things are going for me; “I handle unexpected situations in my sport very well”). Partici-
pants indicated how often each statement applies to them on a 4-point Likert scale
ranging from 0 (almost never) to 3 (almost always). ltem scores were summed to create
total scores, with higher scores denoting greater coping resources. Cronbach’s alpha
was good in the current sample (a =.87).

Procedure

The study commenced with Human Research Ethics Committee approval. Several Aus-
tralian sporting organisations advertised the project to their affiliated athletes, who
were Australian residents aged 16 or older, to participate in the study. The advertise-
ments were distributed by email, social media, or website announcement, and
included a link to the study’s Qualtrics survey. All respondents were provided with
an information sheet about the purpose of the study and key ethical information
including that the survey involved anonymous participation and participants could
withdraw from the study by closing the survey link at any point. After providing
informed consent, they answered questions to determine whether they met the
study’s inclusion criteria. Respondents who were underage the eligibility cut off,
refused consent, or were not Australian residents were taken to the end of the
survey. Participants then answered further demographic questions, followed by
measures that assessed their main sporting type, highest level of participation,
growth mindset beliefs, fixed mindset beliefs, and athletic coping.! The study
measures were presented in randomised order across participants. The opportunity
to win one of five $50 gift cards from a sports retailer was an incentive to participate.
De-identifiable data available on request.

Statistical methods

Using SPSS-25 (IBM Corp., 2017), we identified Athletic Mindsets in the sample by conduct-
ing a cluster analysis that classified participants into groups according to their standar-
dised scores on the growth and fixed subscales of the CNAAQ-2. Subsequent ANOVAs
and Chi-square tests determined characteristics of the emergent athletic mindsets, and
an ANCOVA assessed the relationship between Athletic Mindsets and sports performance.
A multiple regression evaluated the growth and fixed mindset variables as individual pre-
dictors of sports performance, and a correlation comparison test (Lee & Preacher, 2013)
assessed the difference between the relationships between Athletic Mindsets and per-
formance vs the two individual mindset beliefs and performance. We then used
PROCESS (Hayes, 2017) to conduct a mediation analysis that examined a potential indirect
path between membership of the athletic mindsets (as a categorical variable) and sport
performance via athletic coping.

To achieve normality of the regression residuals, square root transformations were
applied to the growth mindset and sports performance variables. The homogeneity of
variance assumption was violated for the ANOVAs that compared fixed beliefs and
growth beliefs, so we used the robust Welch's Test for these analyses. Ten multivariate
outliers were found in the dataset (including eight fencers), but their exclusion did not
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change the results of any of the analyses, so they were retained. There were no missing
values and all other assumptions of the analyses were met.

Results
Descriptive information

Sample means, correlations, and a chi square test are displayed in Table 1. The bivariate
correlations indicated that sport performance was weakly related to coping and the fixed
and growth mindset variables. However, age and years in sport were significantly corre-
lated with sport performance, and a chi square test indicated that type of sport was also
related to performance, X2(20) =111.96, p <.001, so we included these three variables as
covariates in the planned analyses to control for their confounding effects. Sporting type
was represented by a set of dummy variables with Games (the most frequently reported
sport) as the comparison category.

Cluster analysis

We subjected the growth and fixed belief variables to a log-likelihood two-step cluster
analysis based on Schwarz's Bayesian Information Criterion, with the aim of identifying
a satisfactory 4-cluster solution that represented the four theoretically possible combi-
nations of growth and fixed beliefs (HighG/LowF, HighG/HighF, LowG/LowF, and
LowG/HighF). These 4-clusters of participants were identified in the dataset, as indicated
by mean belief scores that were significantly above (High) or below (Low) the sample
mean. Importantly, the cluster solution also exhibited a good silhouette measure of cohe-
sion and separation, and each of the four clusters comprised similar proportions of the
sample (see Figure 1). The solution was, therefore, highly interpretable and suitable for
addressing our research questions. To ensure the validity of our approach, we compared
the 4-cluster solution with solutions ranging from 1- to 6-clusters. In all cases, the 4-cluster
solution provided a better fit to the data.

Differences between the athletic mindset clusters on growth and fixed belief means
are reported in Table 2, which also presents the results of ANOVAs and chi square tests
that examined differences between the athletic mindsets on demographic variables.
Female athletes were statistically overrepresented in the LowG/LowF mindset group,
but the four mindset clusters did not differ on age, years in sport, or type of sport.

Athletic mindsets versus separate mindset variables

As hypothesised, the ANCOVA reported in Table 2 revealed a significant positive relation-
ship between the Athletic Mindsets and level of sport performance after controlling for
the three covariates (r72= .03, r=.17, p=.04). Planned Helmert contrasts indicated that
the HighG/LowF group reported higher mean sports performance than the other three
groups.

A multiple regression then assessed the two mindset variables as individual predictors
of level of sport performance. The three covariates were entered at the first step, and the
growth and fixed mindset variables were entered at the second step. The model



Table 1. Correlations, means, and standard deviations: study variables and potential covariates.

Variables Gender Age Years in sport Athletic coping Fixed mindset Growth mindset Sports performance
Age .05

Years in sport —.15% 37%x*

Athletic coping -.05 .10 11

Fixed mindset —.13% .05 .06 —.16%*

Growth mindset -.02 —-.03 —-.02 24% —.20%%¥

Sports performance -.12 —.30%** 2% 1 -.02 .06

Mean (SD) 1.48 (0.50) 32.21 (14.40) 11.84 (10.20) 13.91 (3.98) 25.88 (3.24) 53.17 (11.30) 2.86 (1.51)
Notes: N = 281. Gender, Male = 1, Female = 2. Type of sport was significantly related to sports performance, y*(20) = 112.43, p < .001.

***p <.001.

**p <.01.

*p < .05.
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Figure 1. Athletic mindsets by cluster. N = 281. Standardised means are depicted. Error bars: 95% Cl.

explained 24.4% of the variance in the level of sport performance, F(8,272)=10.62, p
<.001. After controlling for the three covariates, the two mindset variables explained
0.03% (r=.05, p=.58) of the variance in level of sport performance, with weak relation-
ships evident for both mindset variables (Growth, 8 =.06, p =.31; Fixed, 8 =.001, p =.99).

As expected, ANCOVA identified that the Athletic Mindset membership and the Fixed
and Growth mindset variables shared substantial variance after controlling for the three
covariates (n°= .68, r= .82, p < .001). A correlation comparison test (Lee & Preacher, 2013)
that controlled for the shared variance indicated that the relationship between Athletic
Mindsets and level of sport performance (r=.17) was significantly stronger than the
relationship between the two mindset variables and level of sport performance (r
=.05), z=3.37, p<.001.

Mediation analysis

To address our mediation hypothesis, we instructed PROCESS to create dummy variables
using Helmert coding. The first dummy variable (D1) compared the HighG/LowF group
(negatively coded) with the mean performance scores of the other three groups (posi-
tively coded). The D1 variable therefore assessed the hypothesis that HighG/LowF
would be associated with optimal sports-related outcomes. The second dummy variable
(D2) compared the HighG/HighF (negatively coded) with the LowG/LowF and LowG/
HighF groups (positively coded), and the third dummy variable (D3) compared the
LowG/LowF (negatively coded) and LowG/HighF groups (positively coded). Age, years



Table 2. Characteristics of the athletic mindsets.

Variables HighG/LowF (n = 56) HighG/HighF (n = 70) LowG/LowF (n=81) LowG/HighF (n =74) Group Differences
M SD M SD M SD M SD F 7’
Fixed beliefs®" 9.79° 237 16.77¢ 247 11.27° 1.80 17.20° 3.98 172.96%** 65
Growth beliefs®" 29.43¢ 0.65 27.90¢ 1.26 24.65° 2,03 22.49° 245 297.15%%* 76
Age® 32.09° 13.08 32.46° 14.88 31.15¢ 15.03 33.23° 14.39 0.28 .00
Years in sport® 11.39 8.99 11.63 10.16 10.82 10.42 13.49 10.84 0.16 .00
Athletic coping™ 58.66° 1235 52.87° 11.62 52.38° 1153 50.15° 8.26 7.47%%x 08
Sports performance* 3.25° 147 2.91° 1.56 2.59° 155 2.80° 141 2.72% 08
% ZResid % ZResid % ZResid % ZResid X (df)
Gender x> (3)=7.95*
Male 482 —0.6 58.6 13 40.7 —24 60.8 1.8
Female 51.8 0.6 414 -13 59.3 24 39.2 -18
Sport Types x* (15)=11.01
Games 25.0 -16 37.1 0.7 333 -0.1 37.8 0.9
Athletics 25.0 —0.1 20.0 -1.2 284 0.7 284 0.6
Gymnastics 54 0.0 43 -0.5 4.9 -0.2 6.8 0.6
Outdoor pursuits 429 20 329 0.2 29.6 -0.5 243 -1.6
Dance 0.0 -05 14 17 0.0 —-06 0.0 —06
Combat & target 1.8 -0.7 43 0.6 37 0.3 2.7 —0.3

Notes: (N =281). ANOVA where group means with different superscripts (in rows) are significantly different at p < .05 (Bonferroni). +ANCOVA with planned Helmert contrasts with HighG/LowF
as the comparison group, controlling for age, years in sport, and sport type. Zgesiq = Adjusted standardised residual, where Zgsiq +/— 2 is significant at p < .05 as highlighted in bold. AWelch'’s
statistic is reported. ***p <.001, *p < .05.
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in sport, and type of sport were entered as covariates. We reran the model using standar-
dised variables to obtain standardised betas for the a and b paths.

As shown in Figure 2 and Table 3, the mediation model positioned athletic coping skills
(ACSI-28 total score) as a mediator of the association between athletic mindset and level
of sport performance. The total effect model was significant, F(9,271) = 10.43, p < .001, and
revealed a significant negative relative total effect of D1 (B=—-0.14, 95% Cl —0.26 to —.01)
which indicated that members of the HighG/LowF group tended to perform at a higher
level of sport performance than did members of the other three mindset groups, after
controlling for age, years in sport, and type of sport. Additionally, non-significant relative
total effects for D2 (B=—-0.08, 95% Cl —0.20-0.04) and D3 (B=.09, 95% Cl| —0.05-0.22)
indicated that members of the HighG/HighF, LowG/LowF, and LowG/HighF groups
reported similar levels of sport performance.

Athletic mindset membership and the three covariates explained a significant 10.0% of
the variance in coping (p <.001), and the overall model explained 26.9% of the variance in
level of sport performance. As hypothesised, the path from D1 to athletic coping was
negative and significant, indicating that, relative to the HighG/LowF group, participants
in the other three mindset groups tended to report lower levels of athletic coping
skills. Additionally, non-significant paths from D2 and D3 to athletic coping indicated
that participants classified as HighG/HighF, LowG/LowF, or LowG/HighF reported
similar levels of coping.

The path from athletic coping to level of sport performance was positive and signifi-
cant, indicating that individuals who reported greater coping skills also tended to
report higher levels of sport performance. Consequently, as hypothesised, the relative
indirect effect of athletic mindset on level of sport performance through athletic
coping was significant. Members of the HighG/LowF group tended to report higher
levels of athletic coping skills than did the other three mindsets which, in turn, were
associated with relatively higher levels of sport performance (B=-0.03, 95% Cl —.08 to
—0.00). The relative direct effect of D1 on level of sport performance was non-significant

D1 = -.64%**
D2 g= .16 Athletic Coping .
D3B=-23 FEut
Athletic Mindset f-------------—————————————————————— » Sports Performance

Relative direct effects: D1B=-21,D2B=-14,D3p=.21
Relative total effects: D1B=-.28,D2B=-16,D3B3=.18
Relative indirect effects: D1 B =-.07,95% Cl -.16 to -.00

D2 B =-.02, 95% CI -.06 to .01

D3 B =-.03, 95% CI -.08 to .01

Figure 2. Mediation model examining the indirect effects of athletic mindset on sports performance
level through athletic coping.

Notes: N =281. Athletic mindset includes three Helmert coded dummy variables: D1 = difference between HighG/LowF
(negatively coded) and the other three groups (positively coded); D2 = difference between HighG/HighF (negatively
coded) and LowG/LowF and LowG/HighF groups (positively coded); D3 = difference between LowG/LowF (negatively
coded) and LowG/HighF groups (positively coded). The model controlled for the effects of age, years in sport, and
type of sport. Solid lines and bolded coefficients indicate significant paths. Standardised effects are reported. ***p
<.001, *p=.05.
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Table 3. Mediated regression analysis predicting sports performance via athletic coping.

Athletic coping skills Sports performance

Predictor B SE p LLCI uLcl B SE p LLCI uLal
D1 —-7.18 1.65 <.001 —-10.42 —3.94 —0.10 0.07 12 —0.23 0.03
D2 -1.81 1.58 25 —4.92 1.29 —-0.07 0.06 .25 —-0.19 0.05
D3 —2.64 1.76 14 —6.12 0.83 0.10 0.07 15 —0.04 0.23
Age 0.07 0.06 .24 —0.05 0.18 —0.02 0.00 <.001 —0.02 —0.01
Years 0.09 0.07 .22 —0.05 0.23 0.02 0.00 <.001 0.01 0.02
Athletics 1.52 1.82 40 —2.07 5.11 020 007 004 0.07 0.34
Gymnastics —2.62 3.04 39 —8.61 3.37 0.38 0.12 .001 0.15 0.61
Outdoor -1.67 1.85 37 =531 1.96 0.25 0.07 .001 0.12 0.39
Combat 0.61 3.81 .87 —6.88 8.11 0.61 0.15 <.001 0.32 0.90
Coping 0.01 0.00 04 0.00 0.01
Model F(9, 271) = 3.36, R* =10, p <.001 F(10, 270) =9.91, R* = .27, p <.001

Notes: N =281. D1 = difference between HighG/LowF (negatively coded) and the other three groups (coded positively);
D2 = difference between HighG/HighF (negatively coded) and LowG/LowF and LowG/HighF groups (positively coded);
D3 = difference between LowG/LowF (negatively coded) and LowG/HighF groups (positively coded); Sporting types =
sport compared to Games; Unstandardised effects are reported. 95% Cl. Significant difference are represented in bold.

(B=-.10, 95% Cl —0.23-0.03), indicating that athletic coping fully mediated the associ-
ation. The relative indirect effects of D2 and D3 were not significant (both B=-.01, 95%
Cls —0.03 to .01 and —.04 to .00, respectively).

Discussion

Research on mindset theory (Dweck & Leggett, 1988) in the context of sport and physical
activity has predominantly compared growth and fixed mindset beliefs as independent
predictors of key performance or psychological characteristics (e.g., Gardner et al,
2015; Stenling et al,, 2014; Vella et al., 2016). This study extended previous mindset litera-
ture by investigating whether growth and fixed beliefs coexist to form distinct athletic
mindsets in a sample of athletes. As hypothesised, a cluster analysis of participants’
scores on the fixed and growth mindset subscales of the CNAAQ-2 (Biddle et al., 2003)
identified four groups of athletes that exhibited distinct mindset profiles: HighG/LowF,
LowG/LowF, LowG/HighF, and HighG/HighF. These profiles confirmed the hypothesised
interaction between growth and fixed mindset beliefs in sport (Slater et al., 2012), and
resemble profiles found by Karwowski et al. (2019) in a student sample. Therefore,
rather than having a dichotomous preference (i.e., growth or fixed) as previously
suggested by some theorists (Blackwell et al., 2007; Dweck, 2006), the current results
support theorists’ (e.g., 1995; Liiftenegger & Chen, 2017) suggestion that athletes’ mind-
sets can involve an interaction between growth and fixed beliefs. Subsequent analyses
determined that the composite mindsets were associated with sporting performance
and athletic coping.

Based on theoretical recommendations and previous research (Dweck et al., 1995; Kar-
wowski et al,, 2019; Slater et al., 2012), we anticipated that having a HighG/LowF mindset
would confer performance and psychological benefits to athletes. As hypothesised, an
ANCOVA found that athletes with a HighG/LowF mindset were more likely to compete
at high sporting levels than athletes with a LowG/LowF, LowG/HighF, or HighG/HighF
mindset (after controlling for age, years in sport, and type of sport). Differences found
between mindset groups are similar to previous research that found composite
mindset groups differed on psychological variables (e.g., Gucciardi et al., 2015; Wang &
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Biddle, 2001). This finding is remarkable, however, because neither growth nor fixed
mindset beliefs were independently associated with sports performance in the current
sample. Indeed, a correlation comparison test revealed that the relationship between Ath-
letic Mindset and level of sport performance was significantly stronger than the relation-
ship between the two mindset beliefs (as individual variables assessed simultaneously) on
level of sport performance. This finding demonstrates that the nuance exhibited by the
Athletic Mindset provided an advantage when exploring mindset beliefs as independent
constructs, supporting future adoption of the person-centred analytic approach to better
understand important variances to athlete’s psychological profile.

Subsequent mediated multiple regression analysis found that the association between
Athletic Mindset and level of sport performance was explained by greater athletic coping
skills. Level of sport performance and athletic coping skills did not differ across LowG/
LowF, LowG/HighF, and HighG/HighF athletic mindsets. The finding that members of
the LowG/LowF and LowG/HighF mindsets achieved relatively low sporting and coping
levels is consistent with previous research suggesting that low levels of growth beliefs
may inhibit an athlete’s development (Christensen & Smith, 2018). Possessing few
growth beliefs has been associated with low levels of adaptive characteristics, such as per-
ceived competence, enjoyment, mastery climate, and intrinsic motivation (Vella et al.,
2016), and with fewer coping mechanisms that involve positively appraising and respond-
ing to challenges (Dweck & Leggett, 1988). Without these attributes, athletes may not
have sufficient motivational drive or orientation towards improvement to attain high
level competition (Biddle et al., 2003; Blackwell et al., 2007). These shortcomings may
be exacerbated by the simultaneous possession of abundant fixed beliefs by the LowG/
HighF group, which have been associated with motivational deficits and maladaptive
characteristics such as ego orientation, a performance climate, and helplessness (Dweck
& Leggett, 1988; Vella et al.,, 2016). Alternatively, whilst speculative, sport coaches may
not see value or potential in athletes who display low growth characteristics and may
not provide developmental opportunities or coaching engagement that could lead to
sporting competition opportunities. Greater research is needed to examine whether
mindset profiles influence transitional opportunities for developing athletes.

Of particular interest, the HighG/HighF group reported similarly lower mean levels of
sporting performance and athletic coping skills to the LowG/HighF and LowG/LowF
mindset groups after controlling for age, years in sport, and type of sport. This finding
suggests that possessing relatively high levels of growth beliefs may not confer a com-
petitive advantage when they are accompanied by high levels of fixed beliefs. Thus, it
is possible that abundant growth beliefs may not effectively override the adverse
effects of high levels of fixed beliefs on performance and coping. While not focused on
sport, this finding is similar to Karwowski et al. (2019), who found that high-growth
beliefs coupled with high fixed beliefs reduced creativity in tertiary students. However,
although levels of growth beliefs reported by the HighG/HighF group were higher than
the two LowG group means and the sample average, it should be noted that they
were significantly lower than levels reported by the HighG/LowF group. It is therefore
possible that enhanced performance and coping by the HighG/LowFgroup may reflect
a threshold of growth beliefs that must be reached before they confer benefits in a sport-
ing context. Further research is needed to evaluate these possibilities - that is, to deter-
mine if growth beliefs can override the limiting effects of fixed beliefs on other sports-
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related goals and psychological outcomes, and/or whether a specific threshold of growth
beliefs is required to manifest in a competitive advantage. This knowledge may inform
approaches to coaching and training strategies.

Limitations and future directions

Several limitations of the current study should be considered when interpreting the
results. We examined a broad sample of athletes from several sports, yet as the data
was collected via self-report measures, it may be vulnerable to bias (Meltzoff & Cooper,
2018). Given that participants self-selected level of performance, and that there was no
objective measure of their status, there is a possibility that these participants exaggerated
their capacity as advanced sporting performers. Our results may therefore differ in impor-
tant ways from samples that are drawn from different populations, such as from specific
sports, levels, or venues. For example, Sigmundsson et al. (2020) illustrated that corre-
lations between mindset and another psychological variable (grit) differed between foot-
ball players of different skill levels; and Vella et al. (2016) meta-analytically observed a
moderate positive bivariate association between growth beliefs and performance
across university and school samples, which contrasts with the weak correlation found
in our athlete sample. These sample differences may extend to the structure and/or pre-
dictive strength of mindset profiles that exist within them. Further research is, therefore,
needed to determine whether our findings generalise to other specific and broad athlete
samples, particularly when they can be objectively categorised.

It is also important to note that the cross-sectional nature of the current study prevents
the drawing of causal inferences. A future longitudinal study may more closely estimate
the observed indirect pathway. Longitudinal research could also determine whether
certain sporting situations (i.e., performance across a season) or differing sport contexts
(i.e., rivalry match, grand final) impacts the stability of the mindset profiles. An alternative
avenue of exploration is through the conduction of experimental studies that manipulate
mindset beliefs to address questions of causation. For example, researchers could try to
prime different sporting contexts (i.e, through video, text, or imagery script) to
examine cognitive, emotional or behavioural responses associated with the different
mindset profiles, or incorporate mindset training to determine whether responses
mirror mindset characteristics. This would build on previous research that has identified
that mindset beliefs of athletic ability could be manipulated in young student-athletes
(Shaffer et al.,, 2015; Spray et al., 2006). Qualitative analysis could be utilised to further
understand and explore the contribution of mindset to athletes. This approach would
help recognise and develop the role of the athlete’s mindset in attaining sporting achieve-
ments, while also developing a better understanding of the connection between mindset
to other key psychological characteristics important in sport.

Conclusion

Using a diverse cross-sectional sample of athletes in Australia, the results of this study
provide support for the notion that Athletic Mindset profiles containing growth and
fixed beliefs exist, and that they may offer greater predictive utility than beliefs assessed
as separate independent variables. After controlling for age, years in sport, and type of
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sport, possessing a HighG/LowF mindset was directly associated with higher levels of
sport performance and greater athletic coping skills than possessing a HighG/HighF,
LowG/LowF, or LowG/HighF mindset. Consequently, there may be significant contri-
butions that a HighG/LowF mindset may provide to other important sports-related
psychological outcomes. Thus, our results suggest that strategies designed to simul-
taneously increase growth beliefs and decrease fixed beliefs may be a productive addition
to coaching programs. Future sports-based mindset research may therefore benefit from
using person-centred approaches to examine the conceptual and practical importance of
mindsets.

Note

1. Participants also completed measures of resilience, mental toughness, and competitive
anxiety for other research studies. Due to the established literature on mindset, the focus
and complexity of the data analysis and explorative analysis identifying some collinearity
issues between the measures of the psychological variables, it was decided to focus on the
main variables of the study as mentioned in the method section. Presentation of all measures
was randomised across participants.

Disclosure statement

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