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Abstract

Objectives: An athlete’s ability to buffer against negative
effects of stressors has been attributed to their level of psy-
chological resilience. Protective factors, specifically confi-
dence, influences the development of resilience qualities.
Moreover, utilizing mental skills (i.e., imagery) is beneficial
for developing confidence and increasing levels of resil-
ience-related outcomes. With confidence relevant in both
resilience and imagery concepts, the purpose of the pro-
posed study is to investigate relationships between imagery
and psychological resilience in athletes and determine if this
relationship is mediated by sport confidence.

Methods: A sample of 243 student athletes (Mg, = 21.27)
competing at the varsity or club level completed question-
naires measuring psychological resilience, imagery use, and
sport confidence.

Results: Results from bivariate correlations indicated that
psychological resilience is related to all functions of imagery,
save motivational specific, with the strongest relationship
occurring between resilience and motivational general-
mastery imagery. A confirmatory factor analysis (CFA) was
run on the Sport Imagery Questionnaire and Sport Confi-
dence Inventory measurement models to ensure adequate
model fit. As the CFA informed the revised measurement
models for the Structural Equation Model (SEM), results
indicated that sport confidence did not mediate the rela-
tionship between imagery and psychological resilience, as
no indirect or total effects were significant.

Conclusions: Researchers should look to further examine the
relationships between imagery and psychological resilience
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and consider other variables, such as coping and challenge
appraisal, that could impact the strength of that relationship.

Keywords: imagery; psychological resilience; structural
equation model; mediation; student athlete

Introduction

The sport environment is inherently stressful, as the modern
high-performance sport organization infuses a sense of pres-
sure and challenge within their programs. The sport experi-
ence of high-performing athletes is impacted by various
stressors including performance stressors (e.g., preparation,
injury, expectations, self-presentation, rivalry), organizational
stressors (e.g., facilities, competition format, nutrition), and
personal stressors (e.g., family, personal relationships,
finances) [1, 2]. Every athlete is susceptible to these stressors,
regardless of the level at which they participate. It is not
wonder that researchers have attempted to understand the
various psychological factors that may support an athlete’s
ability to adapt to sethacks and compete at an elite level (e.g., [3,
4]). Moreover, it is the impact of these factors within the stress
process that researchers seek to better understand; specifically,
how some athletes can withstand, or thrive, when faced with
adversity. Psychological resilience is thought to be a defining
factor in that process [5].

Psychological resilience research did not originate from
grounded theory, but instead, a culmination of research across
various domains, including developmental psychology and
psychopathology [6, 7]. As psychological resilience expanded
into sport and exercise psychology, the development of a
grounded theory of psychological resilience within elite sport
contexts was warranted [5, 8]. As such, interviews with
Olympic champions were conducted to understand the
stressors of elite performers, and the positive psychological
qualities they felt enhanced their ability to adapt to adversity
and maintain optimal performance at the pinnacle of their
sporting careers [5]. The results from this research informed
the definition of psychological resilience in sport as “the role of
mental processes and behavior in promoting personal assets
and protecting an individual from the potential negative effect
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of stressors” [1]; p. 16). This definition recognizes that resil-
ience is a capacity that it is both context-specific and time-
dependent (e.g., being psychologically resilient in one sporting
task does not promise resiliency within another; [9]). The
research in sport informed the development of the model of
psychological resilience (see Figure 1), noting that through the
experience of a stressor, an athlete must choose whether they
appraise the stressor as either a challenge or a threat. Their
ability to appraise stress with a challenge mindset is influ-
enced by five psychological or protective factors
(i.e, motivation, focus, perceived social support, positive
personality, and confidence). By accessing these factors
effectively, it encourages one’s facilitative responses to the
stressor, leading to optimal sport performance and sus-
tained success over time [5].

Understanding that psychological resilience is context-
specific and can be developed over time, researchers began
to examine the best practices for sport psychology practi-
tioners or coaches to enhance their athletes’ levels of resil-
ience. Specifically in sport, the Mental Fortitude Training
Program for Sustained Success [10] is an evidence-based
program to support resilience enhancement within athletes.
The program identifies three main areas to enhance an
athlete’s ability to withstand pressure and positively influ-
ence their psychological resilience: facilitative environment,
challenge mindset, and personal qualities [10]. This program
structure is all-encompassing as it considers the interaction
the individual has with their environment, alongside the
meta-cognitions associated with challenge and threat
appraisal. Moreover, as an athlete’s personal qualities are
cornerstone for appraising stress with a positive perspec-
tive, the grounded theory model indicates five protective
factors that, if accessed, support the resilience process (See
Figure 1). These factors can be enhanced by using various
psychological skills, such as imagery [10].

Imagery is defined as, “using all the senses to re-create
or create an experience in the mind,” [11]; p. 238). Rooted in
Paivio’s [12] analytic model of imagery, the current
framework by Hall and colleagues highlights five functions

Figure 1: Grounded theory of psychological
resilience. Adapted from “A grounded theory of
psychological resilience in Olympic champions”
by [5]; Psychology of Sport and Exercise, 13(5),
669-678.

of imagery: cognitive specific (CS; imaging sport-specific
tasks), cognitive general (CG; imaging sport-specific stra-
tegies and game plans), motivational specific (MS; imaging
goal-specific behaviours), motivational general-mastery
(MG-M; imaging confidence and effective coping), and
motivational general-arousal (MG-A; imaging associated
with arousal and stress response). Imagery has been found
to impact various sport related outcomes including en-
hancements in physical skills and performance, motiva-
tion, confidence, and coping [13]. Specifically, findings have
highlighted that MG-M imagery is strongly associated with
increases in outcomes including confidence, control, and
management of challenging situations, and CS imagery has
been directly associated with increases in confidence and
focus [14]. From first glance, these numerous outcomes
relate strongly to components of psychological resilience
(i.e., confidence and effective coping), and all these out-
comes are prevalent in athletes with high levels of resil-
iency [1]. Moreover, when practicing imagery, it is crucial
to ensure that the function of imagery matches the desired
outcome [15]. However, imagery use has only been
measured alongside constructs similar to psychological
resilience, such as mental toughness and grit [14, 16, 17].
Unfortunately, due to the discrepancies between these
constructs (i.e., mental toughness and grit) and resilience,
one cannot merely assume that the relationship between
imagery use and psychological resilience within athletes
would be similar to that of grit or mental toughness.
Therefore, the present study looks to fill this gap, through
further understanding the relationship between imagery
and psychological resilience in an athlete population.
When considering the theories that ground imagery and
psychological resilience in sport, one common concept is
confidence. Resilience research across disciplines, including
sport, consider confidence to be one of the protective factors
that supports an individual’s positive response to adversity
and transition into resilient reintegration [18, 19]. Specif-
ically, through increasing one’s confidence, it strengthens
their ability to adapt to stress and develop beyond their



DE GRUYTER

comfort zone. Confident athletes can withstand the effects of
inevitable stress and pressure [20, 21]. Vealey [22] defines
sport confidence as the belief in one’s ability to succeed in
sport and highlights three types of sport confidence that
exist: confidence in physical skills and training (SC-Physical),
confidence in cognitive efficiency (SC-Cognitive), and confi-
dence in individual resiliency (SC-Resilience). This breadth
of research allowed for the development of a sport-specific
construct and measurement tools to achieve a greater
understanding of how confidence impacts multiple aspects
of sport and performance.

Researchers have examined the relationship between
imagery and sport confidence, suggesting sport confidence
to be an outcome of increased imagery use in sport per-
formers (see [23-25]). Moreover, researchers found that MG-
M imagery [24, 26] and CS imagery [24] were significant
predictors of confidence in athletes. Others have also noted
that high levels of confidence are imperative to enhancing
resilience and supports positive adaptation to stress and
pressure in sporting contexts [20, 21]. However, sport con-
fidence has only been qualitatively addressed within the
psychological resilience literature, indicating the need for
quantitative measurement between these variables [21].

Purpose

The present study aims to understand whether imagery and
psychological resilience are correlated, and if sport confi-
dence mediates the proposed relationship between imagery
use and psychological resilience in athletes. Specifically, a
significant relationship between imagery and psychological
resilience is hypothesized. Additionally, it is hypothesized
that all three types of sport confidence (SC-Physical, SC-
Cognitive, SC-Resilience) will be significant mediators be-
tween imagery and psychological resilience. Using valid and
reliable measurement tools, the proposed study evaluates
the relationship between imagery use and psychological
resilience, as well as the role of sport confidence.

Methods
Participants

The participants were 243 student-athletes (n = 135 males; n =
105 females; n = 2 non-binary) across Canada (n = 153) and the
United States (n = 89). The mean age of the population was
21.27 (SD = 3.01). Of the 243 participants, 175 (72.3 %) self-
identified as white, 22 (9.1 %) identified as Asian, 21 (8.7 %)
identified themselves as Black or African American, 9 (3.7 %)
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identified as Native Hawaiian or Other Pacific Islander, and 8
(3.3%) identified as American Indian or Alaskan Native.
Regarding ethnicity, 37 (15.8 %) identified as Hispanic/Latino.
Athletes participated in a variety of sports including soccer
(29.1 %), football (17.9 %), cross country/track and field (16.3 %),
baseball (12.8 %), cheerleading (4.6 %), swimming/diving
(4.1 %), volleyball (3.6 %), ice hockey (2.6 %) and other (9 %). A
total of 218 (90.1 %) participants competed at the varsity or
collegiate level for their sport at the time of the study, where
the remaining 24 (9.9 %) competed at the club or high-school
level. On average, participants noted competing in their sport
for 2.82 years (SD = 1.164), with 102 (42 %) competing for 10+
years, 39 (16 %) competing for 7-10 years, 58 (23.9 %) for 4-6
years, and 44 (18.1 %) competing for 1-3 years.

Measures
Demographics

Participants completed a demographic questionnaire that
assessed age, gender, race, ethnicity, current sport, years
playing current sport, level of sport, and geographical location.

Psychological resilience

Psychological resilience was measured using the Connor
Davidson Resilience Scale 10-item (CD-RISC-10; [27]). Within
the CD-RISC-10, the items focus on aspects of flexibility, self-
efficacy, emotion regulation, optimism, and maintaining
attention under stress. Each item is scored on a 5-point Likert
type scale, ranging from 0 (Not true at all) to 4 (True nearly all
the time) resulting in an overall resilience score. Researchers
have found the CD-RISC-10 to meet all recommended indices
for relative fit, absolute fit, and non-centrality based fit with
an athlete sample [28]. Additionally, internal reliability (a =
0.85) and all factor loadings showed moderate to high levels,
indicating internal validity of the measure [28].

Imagery use

The Sport Imagery Questionnaire (SIQ [29]; was used to
measure athletes’ frequency of imagery. The 30-item mea-
sure, divided into five subscales, aligns with Paivio’s [12] five
functions of imagery: cognitive specific, cognitive general,
motivational specific, motivational general-arousal, and
motivational general-mastery. Athletes respond to each item
according to the frequency of imagery use on a 7-point Likert
type scale ranging from 1 (rarely use that type of imagery) to 7
(often use that type of imagery). Research has indicated
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acceptable internal consistency and reliability for each
subscale (a = 0.70-0.88) [29].

Sport confidence

Sport confidence was measured using the Sport Confidence
Inventory (SCI; [30]). The SCI is a 14-item measure encom-
passing three subscales: physical skills and training, cogni-
tive efficiency, and resilience. Athletes are asked to assess
how certain they feel that they can do what is described
within each item using a 7-point Likert type scale ranging
from 1 (Totally certain) to 7 (Can’t do it at all). Research has
indicated high internal reliability within athlete populations
for all subscales (a = 0.85-0.89) and structural equation
modelling suggest adequate model fit for the three-factor
model of sport confidence [31].

Procedures

Following ethical clearance, participants were recruited
through email, social media outlets, and additional conve-
nience sampling methods. The survey package consisted of a
demographic questionnaire, CD-RISC-10, SIQ, and the SCI. As
compensation for completion of the survey, participants had
the opportunity to click a link to a separate survey to enter a
draw to win one of twelve $25 Amazon gift cards.

Data analysis

The first step in data analysis was to compute descriptive
statistics (i.e., means and standard deviations) using IBM SPSS
Version 29.0.1.1 [32]. Due to some missing data values
throughout the dataset, a missing variable analysis was run
using Little’s Missing Completely at Random test [33]. The
missing values accumulated less than 10 % of the data and the
missing data points were likely to be missing completely at
random, x*(118) = 132.54, p = 0.170. As such, a missing value
analysis using the expectation-maximization (EM) algorithm

Table 1: Descriptive statistics and bivariate correlations for study variables.
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was used for imputation of missing data points, which allowed
for the present study to maintain the sample size of n = 243.
Following descriptives, a Structural Equation Model (SEM)
was performed using the JASP statistical software version 0.17.1
for macOS [34], using the lavaan package to assess fit measures
for the mediation models. This analysis requires a preliminary
Confirmatory Factor Analysis (CFA) to be run on the mea-
surement models to evaluate appropriate model fit prior to
testing the structural model. The following measurement
model indices were used; chi-square, comparative fit index
(CFI, >0.90), the Tucker-Lewis Index (TLL >0.90), the root mean
square error of approximation (RMSEA, <0.08), and the stan-
dard root mean square residual (SRMR, <0.80) [35, 36]. Bivar-
iate correlations were then performed on the transformed
subscales derived from the CFA measurement models to
determine if correlational relationships were present between
all predictor, mediator, and outcome variables. Finally, a SEM
was performed on the newly fitted models to determine direct,
indirect, and total effects of the mediation of latent variables.

Results
Descriptive statistics

The Cronbach’s alphas, means, and standard deviations
calculated for each subscale of imagery, each subscale of
sport confidence, and psychological resilience, can be found
in Table 1. All Cronbach’s alphas were >0.70, which indicates
good internal reliability of each subscale [37]. Regarding
imagery, MG-M was rated highest on a 7-point Likert scale,
indicating most frequent use, and MG-A rated the lowest,
indicating least frequent use. Regarding sport confidence,
SC-Cognitive had the highest average on a 7-point Likert
scale indicating greater levels of confidence in cognitive ef-
ficiency across the sample, with SC-Resilience being the
lowest. In terms of psychological resilience, participants
averaged a total score of 26.5 out of a possible 40, with higher
scores indicating greater levels of resiliency. This differs

Variable M SD 1 2 4 5 6 7 8 9
1. MG-M 5.17 1.13 -

2.CS 4.96 1.05 0.804™ -

3. MS 4.86 1.29 0.552" 0.592"

4.CG 479 1.06 0.824" 0.814" 0.561" -

5. MG-A 475 1.0 0.710™ 0.630™ 0.595™ 0.702™ -

6. SC-physical 5.14 1.16 0.506" 0.375" 0.161" 0.325" 0.226" -

7. SC-cognitive 5.18 1.14 0.529" 0.395™ 0.195" 0.350" 0.238" 0.846™ -

8. SC-resilience 4.92 1.13 0.470" 0.302™ 0.172" 0.306™ 0.159" 0.773" 0.813™ -

9. CD-RISC 26.51 6.84 0.481" 0.330" 0.088 0.289" 0.172" 0.721" 0.721" 0.718" -

*"p<.001, "p<0.05. MG-M, motivational general-mastery; CS, cognitive specific; MS, motivational specific; CG, cognitive general; MG-A, motivational general-
arousal, SC-physical, sport confidence-physical skills, SC-cognitive, sport confidence-cognitive efficiency, SC-resilience, sport confidence-resilience, CD-RISC,

Connor Davidson resilience scale.
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from the mean scores accumulated from additional studies
with athletes that yielded mean score of 31 [27, 28]. As
such, the student-athletes’ mean scores place the sample in
the lowest quartile (1-25%), indicating lower resiliency
levels.

Confirmatory factor analysis

The measurement model included three latent variables
representing imagery, sport confidence, and psychological
resilience. Correlated residuals were specified based on
modification indices. Results from the preliminary CFA on
the SIQ to determine acceptable model fit indicated neces-
sary adjustments of the model. Specifically, the five-factor
model was adjusted by deleting items that were cross
loading on all additional subscales of the SIQ. Through these
modifications, the measurement model provided
adequate fit with the data x*(265) = 474.731, CFI = 0.939, TFI =
0.931, RMSEA = 0.057, SRMR = 0.045. All observed variables
had significant standardized factor loadings on their
respective latent variables, ranging from 0.55 to 0.90 (all
ps <0.001).

For the SCI, the three-factor measurement model was
also adjusted by removing item three from the model due to
cross loading on all other subscales. Through this, the mea-
surement model achieved acceptable model fit with y*(51) =
64.07, CFI = 0.994, TFI = 0.992, RMSEA = 0.032, SRMR = 0.019.
All observed variables had significant standardized factor
loadings on their respective latent variables, ranging from
0.55 to 0.90 (all ps <0.001). Refer to Table 2 for all CFA model
fit indices.

Bivariate correlations

Bivariate correlations analyses were run on the transformed
measurement model subscales. The following subscales of
the predictor variable (i.e., imagery) were significantly
correlated to psychological resilience: CS (p < 0.001), CG

Table 2: Results of confirmatory factor analysis and model fit indices.

Model ¥ df CFI  TLI RMSEA SRMR
A. Sport imagery 474731 265 0939 0.931 0.057 0.045
questionnaire (SIQ)

B. Sport confidence 64.07" 51 0994 0.992 0.032 0.019

inventory (SCI)
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(p <0.001), MG-M (p < 0.001), and MG-A (p = 0.007). The MS
function was not significantly correlated to psychological
resilience. Additionally, all the subscales of the mediator
variable (i.e., sport confidence) were significantly correlated
to psychological resilience. Results also showed that all
subscales of the predictor variable were significantly posi-
tively correlated to all subscales of the mediator variable
(see Table 1).

Structural equation model

A SEM was then tested on the fitted measurement models,
specifically psychological resilience being predicted by the
latent variables of imagery and sport confidence. The SEM
was performed on only the predictors and mediators that
were significantly correlated with psychological resilience
(i.e., all variables except for MS imagery). The same good-
ness-of-fit indices used in the CFA were assessed to test the
structural model. The model converged with no issues, and
the specified model was of acceptable model fit, ¥*(834) =
1301.396, CFI = 0.929, TLI = 0.923, RMSEA = 0.48, SRMR = 0.56.
All latent variables have significant standardized factor
loadings (all ps <0.001; See Table 3).

There were significant direct effects between SC-
Cognitive and MG-M imagery (B=4.659, p < 0.001) and
SC-Cognitive and CG imagery (B= -5.658, p = 0.007), SC-
Physical and MG-M imagery ($=1.452, p = 0.019), SC-Resilience
and MG-A imagery (B= -1.474, p = 0.04), MG-M imagery

Table 3: Structural equation model fit indices and path coefficients.

Model x¥ df CFI  TLI RMSEA SRMR
A. A (predictors) — C 730.029" 424 0925 0918 0.054 0.057
(outcome)

B. A (predictors) > B 1301.396™ 834 0.929 0.923 0.048 0.056

(mediators) —
C (outcome)

Path A—C A—Cincluding B
coefficients X X

Estimate  Std. p-Value Estimate Std. p-Value

Error Error

MG- -1.549 2119 0.465  —-0.838 0.436 0.055
A - Resilience
MG- 5.749 7.978 0.471 2.921 0.598 <0.001"
M - Resilience
CS - Resilience 2.333  5.102 0.648 0.687 0.801 0.391
CG - Resilience  -7.624 13.195 0.563  -3.068 1.250 0.014

CFI, comparative fit index; TLI, Tucker-Lewis Index; RMSEA, root mean
square error of approximation; SRMR, standard root mean square residual.
*p<0.001.

MG-A, motivational general-arousal; MG-M, motivational general-mastery;
CS, cognitive specific; CG, cognitive general, std. error, standard error.
*'p<0.001, "p<0.05.
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Table 4: Significant direct effects from the structural equation model.

Variables Direct B (90 % CI) p-Value
MGM - SCI_c 4.659 (3.051, 6.267) <0.001
CG-SClc -5.658 (-9.136, -2.179) 0.007
MGM - SCL_p 3.420 (1.032, 5.808) 0.019
MGA - SCL_r —-1.474 (-2.678, —0.270) 0.044
MGM - SCL_r 4.930 (3.336, 6.523) <0.001
CG - SCLr -5.013 (-8.376, —1.651) 0.014

B, unstandardized coefficients; CI, confidence interval; MGM, motivational-
general mastery; MGA, motivational-general arousal; CG, cognitive general,
SCIL_p, sport confidence inventory-physical skills and training; SCI_c, sport
confidence inventory-cognitive efficiency; SCI_r, sport confidence
inventory-resilience.

(B=4.93, p < 0.001), and CG imagery (B= -5.013, p = 0.014) (see
Table 4 for direct effects). No other direct effects were sig-
nificant. Additionally, none of the defined parameters pro-
duced significant indirect or total effects from the specified
model, suggesting that sport confidence does not mediate the
relationship between imagery use and psychological resil-
ience within the present sample (see Figure 2 for path plot).

Discussion

With the growth of psychological resilience research in sport
psychology, this study aimed to explore the relationship
between psychological resilience and imagery, as well as the
potential mediating role of sport confidence. The first hy-
pothesis, that imagery would correlate with resilience, was
supported, showing significant correlations between imag-
ery functions (except MS) and psychological resilience.
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However, the second hypothesis, suggesting sport confi-
dence as a mediator, was not supported; no mediational ef-
fects were found through SEM analysis.

While no significant mediations were determined, that
does not leave these findings immaterial. The direct effects
from the SEM model indicate that as the frequency of MG-M
imagery increases, so do the subscales of sport confidence.
This finding highlights the significance of MG-M imagery on
an athlete’s confidence in their cognitive efficiency, physical
skills and training, and resiliency. These results align with
previous research in which MG-M imagery is strongly
related to increases in sport confidence in various athlete
populations, due to the focus of the content of MG-M images
[23, 26, 38]. Moreover, given confidence is a protective factor
in the grounded theory model of psychological resilience
(see Figure 1) and a suggested concept for future research
[21], the present findings highlight the significant relation-
ship between sport confidence and resilience in athletes.
However, results from the current study also found that as
the frequency of MG-A imagery increases, SC-Resilience de-
creases. This may be because consistent use of MG-A imagery
can results in increased anxiety, which may lead individuals
to feel as though they are not prepared or capable to effec-
tively deal with sport-related stressors in a timely manner
[39]. Additionally, negative direct effects were found be-
tween CG imagery and SC-resilience and SC-confidence. This
suggests that as athletes image more about strategy and
game plans in sport, their confidence in decision making and
resilience decreases. Previous literature has indicated that
CG imagery is not related to sport confidence, and as rec-
ommendations encourage athletes align the function with
the desired outcome, the utilization of CG for confidence
would not be suggested [15, 40].

ICDRISC_1

DR

o8R!

DRISC.

MNeor4 Figure 2: Path plot of the structural equation
model mediation analysis.
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The SEM model was deemed of good fit; however, the
mediations were non-significant. Theoretically, this would
suggest that imagery does not predict psychological resil-
ience, and that having sport confidence is not a necessary
factor to having resilience. However, this could be because
psychological resilience is merely an outcome of imagery,
the same way that sport confidence is. As the correlations
indicate that the relationship between imagery and psy-
chological resilience exists, sport confidence does not cause
this relationship to exist, which is an important finding.
Researchers may seek to understand additional pathways in
which these variables may impact each other. More specif-
ically, as imagery does not predict resilience through an
increase in sport confidence, there is a possibility that sport
confidence may moderate the relationship. Researchers may
also find that different demographic indicators (e.g., sex [41],
cumulative life adversity [42]) may be what mediates or
moderates the relationships, as they can impact risk and
utilization of protective factors [43].

Limitations

The present study is not without limitations. With the ideal
sample size for computing optimal power for the specified
model estimated to be approximately 300 participants [44],
the achieved sample size of 243 is considered “fair” rather
than “good”. According to Comrey and Lee’s [45] rule-of-
thumb recommendations, a sample of 200 is considered
“fair” and 300 “good”, positioning the present study’s sample
at the upper end of the “fair” category. Notably, SEM liter-
ature acknowledges that the appropriateness of sample size
is also dependent on numerous other factors including
model complexity, number of indicators, and the model in-
dex cutoffs [46]. The present model maintains complexity
and includes well-validated measures with strong psycho-
metric properties and rigorous model fit cutoffs, thereby
increasing the statistical efficiency of the estimates. In fact,
researchers have indicated that SEM mediation models tend
to achieve adequate effects with smaller sample sizes, and
due to the manageable complexity, the present sample size
would be deemed adequate to feasibly produce generaliz-
able findings [46]. Therefore, considering other relation-
ships, such as moderation models, may be better suited for
the specified variables.

Another limitation for the present study was the
assessment tools used to measure the study variables. Whilst
all the questionnaires have been shown critically evaluated
prior to conducting the advanced statistics and have pro-
duced valid and reliable metrics with athlete populations,
the CD-RISC-10 [27] is not a sport-specific measure. As the
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conceptual and theoretical understanding of psychological
resilience in sport is specific to the athlete population and
may differ from that in other domains. For example, sport
researchers have highlighted that psychological resilience is
influenced by the impact of the environment [1]. However,
the CD-RISC-10 only measures resilience at the individual
level. Moreover, there are no questions related to sport
within the assessment, such that participants could be
answering the questions beyond a sport context. Therefore,
a sport-specific measure would account for the nuances and
specifics of the resilience theory in sport to ensure adequate
assessment of the concept. Additionally, across all domains,
the quantitative measurement of psychological resilience is
inconsistent [47]. As such, measurement choice was deter-
mined through two considerations: (1) an extensive litera-
ture review of the assessment tools and their validity and (2)
whether they have been utilized with athlete populations.
Ensuring that the measurement tools have been used in
previous research and meet the required validity and reli-
abhility indices is necessary for accurate assessment of the
concept. Additionally, knowing that the measurement tool
has been used in studies with the same population and
yielded significant results highlights that the assessment is
generalizable and able to achieve significant results with the
chosen sample. Moreover, the SCI [30] has also received
criticism for its theoretical conceptualization and similarity
to self-efficacy theory. However, the present study chose to
focus on the sport confidence variable, solidifying the need
for a validated sport confidence measure, compared to a
task-specific, self-efficacy questionnaire.

Future directions

Being one of very few quantitative studies focused on psy-
chological resilience in athlete populations, there are many
future directions for this area of research. Most notably, the
conceptualization of a sport-specific measure of psycholog-
ical resilience would be highly regarded and utilized in the
field of sport and exercise psychology [47]. Through a series
of qualitative interviews with athletes of varied de-
mographics and competitive levels, a theoretical under-
standing of the assessment of psychological resilience in a
sport context could be assumed and a questionnaire could be
developed. This would mitigate various limitations in psy-
chological resilience research, as this could allow for an
accurate measurement of psychological resilience aligning
with the grounded theory model [5] that has been proposed
and increasingly utilized in the sport domain.

Another avenue for future advancement would be to
expand from the correlational findings of the present study
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to inform intervention research. More specifically, a
randomized-control trial that assesses pre- and post-
differences of an imagery intervention on various
resilience-related outcomes, such as sport confidence,
coping, challenge and threat appraisal, and positive adap-
tation. This would allow for the robust understanding of the
effects of imagery in a sport context on outcomes not specific
to sport. As such, research in this area could expand into the
domain of life skills transfer and understanding how the
practice of imagery can be beneficial for resilience beyond
the confines of sport.

Resilience researchers may consider using a mixed-
methods approach. Specifically, within sport psychology, a
mixed methods approach allows for an insightful under-
standing of collected data using both quantitative and
qualitative methods [48]. Especially when considering the
limitations associated with measurement of psychological
resilience and potentially other variables, including open-
ended questions or follow-up interviews may be beneficial
in contextualizing and informing the raw data acquired
through survey collection. However, this suggestion is only
acceptable if the research questions allow for the philo-
sophical assumptions to align in both the qualitative and
quantitative approaches [49].

Conclusions

The aim of the present study was to examine the relationship
between imagery and psychological resilience, as well as
whether sport confidence mediated the relationship between
imagery and resilience within a student-athlete population.
As the findings did not highlight a significant mediation, the
findings contribute to the sport psychology literature by being
the first to quantitatively highlight the relationship between
imagery use and psychological resilience in an athlete popu-
lation. Previous literature has hypothesized that the practice
of psychological skills (e.g., imagery, goal setting, self-talk)
may help in developing resilience-related outcomes (e.g.,
confidence, motivation), however there were no prior studies
that adequately examined that suggested relationship [10]. As
such, future directions of this line of research are to advance
our knowledge of these variables and the interconnectedness
that validated theory suggests. The practical application of
this research aligns with that of Cumming and Williams [50],
who have indicated that the function of imagery used should
match the desired outcome. Therefore, athletes and practi-
tioners should consider implementing MG-M and CS imagery
when increased resiliency is the goal.

Beyond the examined variables, researchers should
continue to explore psychological resilience and its
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relationships with other psychological skills (e.g., self-talk,
arousal regulation) and other protective factors from the
grounded theory of psychological resilience model (e.g.,
motivation, focus, positive personality, and social support).
In doing so, the expansion of the literature will further
explain the dynamic and iterative process of psychological
resilience within a sport context, as well as inform additional
best practices for practitioners to effectively create psycho-
logical skills training programs that can optimize resilience
enhancements in sport and in life.

Research ethics: Research Ethics Board (REB) approval was
received January 19th, 2023, for REB# 22-200.

Informed consent: Informed consent was obtained from all
individuals included in this study.

Author contributions: All authors have accepted re-
sponsibility for the entire content of this manuscript and
approved its submission.

Use of Large Language Models, AI and Machine Learning
Tools: None declared.

Conflict of interest: The authors state no conflict of interest.
Research funding: None declared.

Data availability: Not applicable.

References

1. Fletcher D, Sarkar M. Psychological resilience: a review and critique of
definitions, concepts, and theory. Eur Psychol 2013;18:12-23.

2. Mellalieu SD, Hanton S, Thomas O. The effects of a motivational
general-arousal imagery intervention upon preperformance
symptoms in male rugby union players. Psychol Sport Exerc 2009;10:
175-85.

3. MacNamara A, Button A, Collins D. The role of psychological
characteristics in facilitating the pathway to elite performance. Part 1:
identifying mental skills and behaviors. Sport Psychol 2010;24:52-73.

4. MacNamara A, Button A, Collins D. The role of psychological
characteristics in facilitating the pathway to elite performance. Part 2:
examining environmental and stage-related differences in skills and
behaviors. Sport Psychol 2010;24:74-6.

5. Fletcher D, Sarkar M. A grounded theory of psychological resilience in
Olympic champions. Psychol Sport Exerc 2012;13:669-78.

6. Rutter M. Psychological resilience and protective mechanisms. Am |
Orthopsychiatry 1987;57:316-31.

7. Rutter M. Resilience as a dynamic concept. Dev Psychopathol 2012;24:
335-44.

8. Luthar SS, Cicchetti D, Becker B. The construct of resilience: a critical
evaluation and guidelines for future work. Child Dev 2000;71:543-62.

9. Egeland B, Carlson E, Stouge LA. Resilience as a process. Dev
Psychopathol 1993;5:517-28.

10. Fletcher D, Sarkar M. Mental fortitude training: an evidence-based
approach to developing psychological resilience for sustained success.
J Sport Psychol Action 2016;7:135-57.

11. Vealey RS, Greenleaf CA. Seeing is believing: understanding and using

imagery in sport. In: Williams JM, editor. Applied sport psychology:



DE GRUYTER

14.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

personal growth to peak performance, 3rd ed. Mayfield Publishing
Company; 2010:237-69 pp.

. Paivio A. Cognitive and motivational functions of imagery in human

performance. Can J Appl Sport Sci 1985;10:22-8.

. Munroe-Chandler K], Guerrero MD. Imagery in sport, exercise, and

performance. In: Mugford A, Cremades G, editors. Sport, exercise, and
performance psychology: theories and applications. Routledge; 2018:
279-301 pp.

Munroe KJ, Giacobbi PR, Hall C, Weinberg R. The four Ws of

imagery use: where, when, why, and what. Sport Psychol 2000;
14:119-37.

. Martin KA, Moritz SE, Hall CR. Imagery use in sport: a literature review

and applied model. Sport Psychol 1999;13:245-68.

Mattie P, Munroe-Chandler K. Examining the relationship between
mental toughness and imagery use. ] Appl Sport Psychol 2012;24:
144-56.

Rhodes J, May J, Andrade J, Kavanagh D. Enhancing grit through
functional imagery training in professional soccer. Sport Psychol 2018;
32:220-5.

Richardson GE, Neiger BL, Jensen S, Kumpfer KL. The resiliency model.
Health Educ 1990;21:33-9.

Schussler DL, Deweese A, Rasheed D, Demauro A, Brown |,
Greenberg M, et al. Stress and release: case studies of teacher
resilience following a mindfulness-based intervention. Am J Educ 2018;
125:1-28.

Galli N, Vealey RS. “Bouncing back” from adversity: athletes’
experiences of resilience. Sport Psychol 2008;22:316-35.

Sarkar M, Fletcher D. Psychological resilience in sport performers: a
review of stressors and protective factors. ] Sports Sci 2014;32:1419-39.
Vealey RS. Conceptualization of sport-confidence and competitive
orientation: preliminary investigation and instrument development.

J Sport Psychol 1986;8:221-46.

Callow N, Hardy L. Types of imagery associated with sport confidence
in netball players of varying skill levels. | Appl Sport Psychol 2001;
13:1-17.

Hall CR, Munroe-Chandler KJ, Cumming J, Law B, Ramsey R, Murphy L.
Imagery and observational learning use and their relationship to sport
confidence. | Sports Sci 2009;27:327-37.

Hammond T, Gregg M, Hrycaiko D, Mactavish J, Leslie-Toogood A. The
effects of a motivational general-mastery imagery intervention on the
imagery ability and sport confidence of inter-collegiate golfers.

J Imagery Res Sport Phys Activ 2012;17:1-20.

Munroe-Chandler K, Hall C, Fishburne G. Playing with confidence: the
relationship between imagery use and self-confidence and self-efficacy
in youth soccer players. J Sports Sci 2008;26:1539-46.

Campbell-Sills L, Stein M. Psychometric analysis and refinement of the
Connor-Davidson resilience scale (CD-RISC): validation of a 10-item
measure of resilience. ] Trauma Stress 2007;20:1019-28.

Gonzalez SP, Moore EWG, Newton M, Galli NA. Validity and reliability of
the Connor-Davidson resilience scale (CD-RISC) in competitive sport.
Psychol Sport Exerc 2016;23:31-9.

Hall CR, Mack DE, Paivio A, Hausenblas HA. Imagery use by athletes:
development of the sport imagery questionnaire. Int | Sport Psychol
1998;29:73-89.

Vealey RS, Knight BJ. Multidimensional sport-confidence: a conceptual
and psychometric extension [conference presentation]. Tucson, AZ:
Association for the Advancement of Applied Sport Psychology
Conference; 2002.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

D’Agostino and Munroe-Chandler: Imagery use and psychological resilience in student-athletes —— 9

. Machida M, Otten M, Magyar MT, Vealey RS, Ward RM. Examining

multidimensional sport-confidence in athletes and non-athlete sport
performers. J Sports Sci 2017;35:410-8.

IBM Corp. (Released 2024). IBM SPSS Statistics for macintosh (version
29.0). Armonk, New York: IBM Corp; 2024.

Little RJA. A test of missing completely at random for multivariate data
with missing values. ] Am Stat Assoc 1988;83:1198-202.

JASP Team. JASP (Version 0.17.1) [Computer software]; 2024. https://
jasp-stats.org/.

Hu L, Bentler PM. Cutoff criteria for fit indexes in covariance structure
analysis: conventional criteria versus new alternatives. Struct Equ
Model A Multidiscip J 1999;6:1-55.

Marsh HW, Hau K-T, Wen Z. In search of golden rules: comment on
hypothesis-testing approaches to setting cutoff values for fit indexes
and dangers in overgeneralizing Hu and Bentler’s (1999) findings.
Struct Equ Model A Multidiscip ] 2004;11:320-41.

Taber KS. The use of Cronbach’s alpha when developing and reporting
research instruments in science education. Res Sci Educ 2018;48:
1273-96.

Callow N, Hardy L, Hall C. The effects of a motivational general-mastery
imagery intervention on the sport confidence of high-level badminton
players. Res Q Exerc Sport 2001;72:389-400.

Vadocz EA, Hall CR, Moritz SE. The relationship between competitive
anxiety and imagery use. ] Appl Sport Psychol 1997;9:241-53.

White A, Hardy L. An in-depth analysis of the uses of imagery by high-
level slalom canoeists and artistic gymnasts. Sport Psychol 1998;12:
387-403.

Werner E, Smith R. Vulnerable but invincible: a longitudinal study of
resilient children and youth. Armonk, New York: Adams Banister Cox
Publications; 1982.

Seery MD, Leo R, Lupien SP, Kondrak CL, Aimonte JL. An upside to
adversity? Moderate cumulative lifetime adversity is associated with
resilient responses in the face of controlled stressors. Psychol Sci 2013;
24:1181-9.

Vanderbilt-Adriance E, Shaw DS. Conceptualizing and re-evaluating
resilience across levels of risk, time, and domains of competence. Clin
Child Fam Psychol Rev 2008;11:30-58.

Soper DS. A-priori sample size calculator for structural equation models
[Software]; 2023. Available from: https://www.danielsoper.com/
statcalc.

Comrey AL, Lee HB. A first course in factor analysis, 2nd ed. New York:
Psychology Press; 1992.

Wolf EJ, Harrington KM, Clark SL, Miller MW. Sample size requirements
for structural equation models: an evaluation of power, bias, and
solution propriety. Educ Psychol Meas 2013;73:913-34.

Sarkar M, Fletcher D. How should be measure psychological resilience
in sport performers? Meas Phys Educ Exerc Sci 2013;17:264-80.

Levitt HM, Bamberg M, Creswell JW, Frost DM, Josselson R, Suérez-
Orozco C. Journal article reporting standards for qualitative primary,
qualitative meta-analytic, and mixed methods research in psychology:
the APA publications and communications board task force report. Am
Psychol 2018;73:26-46.

Ryba TV, Wiltshire G, North J, Ronkainen NJ. Developing mixed methods
research in sport and exercise psychology: potential contributions of a
critical realist perspective. Int ] Sport Exerc Psychol 2022;20:147-67.
Cumming J, Williams SE. Introducing the revised applied model of
deliberate imagery use for sport, dance, exercise, and rehabilitation.
Mov Sport Sci 2013;82:69-81.


https://jasp-stats.org/
https://jasp-stats.org/
https://www.danielsoper.com/statcalc
https://www.danielsoper.com/statcalc

	Imagery use and psychological resilience: sport confidence as a mediator in student athletes
	Introduction
	Purpose
	Methods
	Participants
	Measures
	Demographics
	Psychological resilience
	Imagery use
	Sport confidence

	Procedures
	Data analysis

	Results
	Descriptive statistics
	Confirmatory factor analysis
	Bivariate correlations
	Structural equation model

	Discussion
	Limitations
	Future directions

	Conclusions
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Euroscale Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 35
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1000
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.10000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /DEU <>
    /ENU ()
    /ENN ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName (ISO Coated v2 \(ECI\))
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName <FEFF005B0048006F006800650020004100750066006C00F600730075006E0067005D>
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 8.503940
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 841.890]
>> setpagedevice


