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ABSTRACT

Objectives: Robust confidence beliefs (the ability to maintain confidence beliefs in the face of adversity)
have been highlighted as an important characteristic that contributes to the make up of mentally tough
athletes. The purpose of the present set of studies was to develop such a measure.

Design: Three studies are reported that chart the development of a measure of Trait Robustness of Self-
Confidence (i.e., the ability to maintain confidence in the face of disconfirming experiences).

Method: Study 1 developed a 12-item inventory that was subjected to single-factor confirmatory factor
analysis used in an exploratory fashion.

Results: The factor structure of the resultant eight-item inventory (TROSCI) was consistent across both
male and female athletes (S—B x> (20) =29.75; CFl=.98; RMSEA = .04; SRMR =.03). The single-factor
structure of the eight-item inventory was confirmed in a second study that demonstrated structural (S—B
x? (20)=29.36; CFl=.97; RMSEA =.05; SRMR =.04) and convergent validity (S—B x> (188)=244.83;
CFI=.98; RMSEA =.05; SRMR =.06) with Vealey’s TSCI. Finally, Study 3 demonstrated the predictive
validity of TROSCI; high TROSC athletes were associated with more stable self-confidence levels prior to
competition. Further, athletes with high TROSC levels managed to maintain higher state self-confidence
levels than those with low TROSC levels.

Conclusions: Results support the view of robust confidence beliefs and highlight other factors that may

play a moderating role.

© 2010 Elsevier Ltd. All rights reserved.

It is a common notion amongst athletes, coaches, and sport
practitioners that self-confidence is a fundamental requisite to
sporting success. Research has demonstrated self-confidence to be
one of the most influential cognitive determinants of athletic
performance (Craft, Magyar, Becker, & Feltz, 2003; Moritz, Feltz,
Fahrbach, & Mack, 2000; Woodman & Hardy, 2003). Although
a vast amount of research has examined how confidence is devel-
oped and its relationship with a host of behavioral outcomes (see
Bandura, 1997), an athlete’s ability to maintain self-confidence
beliefs (i.e., robust beliefs) through difficult and sometimes dis-
confirming experiences, has received limited research. Further,
robust self-confidence beliefs have been linked to aspects of mental
toughness (e.g., Bull, Shambrook, James, & Brooks, 2005; Jones,
Hanton, & Connaughton, 2002). Bull et al. (2005) reported that
‘resilient’ self-confidence (a type of confidence that is hard to
undermine) and ‘robust’ self-confidence (overcoming self-doubts,
“feeding” off physical preparation, and maintaining self-focus)
were characteristics of mental toughness reported by elite English
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cricketers. Further, having an unshakeable sense of self-belief and
bouncing back from adversity has also been reported to be an
important characteristic of professional athletes (Galli & Vealey,
2008; Jones, Hanton, & Connaughton, 2007).

From a social cognitive standpoint, Bandura (1997) suggested
that firmly established self-efficacy beliefs (a situation-specific form
of self-confidence) are resilient to adversity. Bandura (1977)
proposed that efficacy beliefs vary on three dimensions that have
important performance implications, namely, level, generality, and
strength. Level of self-efficacy refers to the amount of task demands
that performers believe they are capable of meeting. Generality of
self-efficacy refers to the degree to which personal efficacy beliefs
might be generalized across a range of tasks or situations. Finally,
strength of self-efficacy refers to the extent to which self-efficacy
beliefs can be maintained in the face of obstacles and disconfirming
experiences; for example, Bandura (1997) stated, “weak efficacy
beliefs are easily negated by disconfirming experiences, whereas
people who have a tenacious belief in their capabilities will perse-
vere in their efforts despite innumerable difficulties and obstacles”
(p.43).Bandura’s standard methodology for measuring self-efficacy
is to first ask individuals to rate the level of a task demand that they
believe they are able to meet. By having (say) 10 levels of task
demand, this method provides a measure of level of self-efficacy. To


mailto:s.j.beattie@bangor.ac.uk
www.sciencedirect.com/science/journal/14690292
http://www.elsevier.com/locate/psychsport
http://dx.doi.org/10.1016/j.psychsport.2010.09.008
http://dx.doi.org/10.1016/j.psychsport.2010.09.008
http://dx.doi.org/10.1016/j.psychsport.2010.09.008

S. Beattie et al. / Psychology of Sport and Exercise 12 (2011) 184—191 185

measure strength of self-efficacy, Bandura typically asks individuals
to rate ‘the strength of their beliefs on a 100 point scale, ranging in
10-unit intervals from O (“Cannot do”); through intermediate
degrees of assurance, 50 (“Moderately certain can do”); to complete
assurance, 100 (“Certain can do”)’ (Bandura, 1997; pp. 43—44).
Strength scores are usually summed and divided by the total number
of items. Generality of efficacy is usually dealt with by developing
different scales for different tasks and/or situations. Lee and Bobko
(1994) demonstrated that larger effect sizes are obtained from
using a combined measure of Bandura’s level and strength, than
from using either dimension separately, thereby confirming that
strength of efficacy (as measured by Bandura’s standard method-
ology) is an important contributor to self-efficacy effects.

Bandura (1977, 1986, 1997) has developed an important theory,
proposed operationalizations of his constructs, and demonstrated
that these operationalizations predict performance (or, more broadly,
behavior). Nevertheless, there remains a problem with Bandura’s
measurement of efficacy strength with regard to resilience. That is,
Bandura measures the levels of certainty that individuals have in their
abilities to meet different situational task demands. Although this
certainty regarding self-efficacy is undoubtedly related to the ability
to maintain efficacy beliefs in the face of disconfirming experiences,
Bandura’s measure of self-efficacy does not actually measure this
construct. Consequently, there remains a need for a measure of
robustness. The present paper aims to bridge this gap.

It is likely that the ability to maintain self-confidence despite
disconfirming experiences would be a trait-like characteristic i.e.,
behaviors are stable over time (e.g., Fleeson, 2007). One other self-
confidence model that incorporates trait self-confidence is Vealey’s
(1986) model of sport confidence. This model predicts that trait
(dispositional) sport confidence and goal orientations (e.g.,
performance and outcome goals) interact to determine state sport
confidence, which in turn influences performance. Vealey's
approach and self-efficacy theory differ however, in that the former
works at a fixed level of generality (the sport in which the indi-
vidual is involved) but do not consider the specificity-generality
issue any further. A second important distinction is that Vealey’s
approach does not consider robustness of confidence beliefs.
Nevertheless, recent qualitative work by Galli and Vealey (2008)
has started to explore the nature of resiliency (bouncing back
from adversity) in sport. Resiliency, as defined by Galli and Vealey,
clearly relates to at least part of Bandura’s notion of efficacy
strength — the part concerned with recovery of efficacy after its
loss. Further, Galli and Vealey’s work does not consider the other
half of Bandura’s notion of efficacy strength — the ability to main-
tain efficacy levels in the face of disconfirming experiences.

In light of the above discussion, the present authors contend than
an important lacuna in the literature is a valid measure of the
robustness of self-confidence. As well as having been shown to be an
important component of mental toughness (cf., Clough, Earle, &
Sewell, 2002; Gould, Hodge, Peterson, & Petlichkoff, 1987; Jones
et al., 2002), robustness of self-confidence may contribute to
performance over and above the contribution of level of self-confi-
dence (cf. Bandura, 1997). The present paper presents a series of
studies reporting the development and validation of a trait measure
of robustness of self-confidence for use in competitive settings.

Study 1
Participants and measures

The participants were 268 (148 male; 120 female) white
University athletes from the UK who participated in the following

sports: swimming (10), running (8), cycling (3), netball (16), football
(84), rugby (70), hockey (44), squash (4), badminton (18) and rowing

Table 1
The Trait Robustness of Self-Confidence Inventory used in Study 1.

1) A bad result in competition has a very negative effect on my self-
confidence.

2) My self-confidence goes up and down a lot.

3) Negative feedback from others does not affect my level of self-confidence.

4) Mistakes have very little effect on my self-confidence.

5) My self-confidence recovers very quickly after negative feedback from my
coach or significant others.

6) I recover my self-confidence quickly after a bad result in competition.

7) If I perform poorly, my confidence is not badly affected.

8) My self-confidence is stable; it does not vary much at all.

9) My self-confidence is not greatly affected by the outcome of competition.

0) If I make a mistake it has quite a large detrimental effect on my self-
confidence.

11) My self-confidence remains stable regardless of fluctuations in fitness

level.
12) Irecover my self-confidence very quickly if I make a mistake.

(11). The mean age of the participants was 19.2 years (SD = 5.05) and
had been playing their respective sport for 6.42 years (SD = 3.13).

Trait Robustness of Self-Confidence Inventory

Based on Bandura’s (1997) conception of robustness and quali-
tative research (e.g., Bull et al., 2005; Jones et al., 2002), items for
the Trait Robustness of Self-Confidence Inventory (TROSCI) were
generated by the second author and two sport psychology research
assistants. Consensus was reached on 12 items which were retained
for subsequent use in the inventory. Athletes were asked to rate the
extent to that they agreed or disagreed with each statement on
a Likert-type scale ranging from 1 (strongly disagree) to 9 (strongly
agree). Standard anti social-desirability instructions encouraging
participants to respond honestly were included at the beginning of
the inventory (see Table 1 for items).

Procedure

After ethical approval, coaches of the teams from which the
athletes were obtained were first contacted by telephone to inform
them of the nature of the study and seek their permission to
approach athletes during a training session. Once permission had
been obtained, participants were asked to complete informed
consent forms and the TROSCI during a training session that was
within 1 week of a competitive match.

Results

Confirmatory factor analysis (CFA) was used in an exploratory
fashion to examine the factor structure of the TROSCI. Cut-off criteria
were based on the recommendations of Hu and Bentler (1999) and
Markland (2007). Initial inspection of the data revealed that the
Mardia coefficient was significant (Kurtosis z=6.19, p < .001) indi-
cating that the data departed from multivariate normality. There-
fore, the Sattora—Bentler (S—B) x? statistic was used. Specifically,
a model was considered a good fit to the data if the Sattora—Bentler
(S—B) x?/df ratio was less than 2.00, the Comparative Fit Index (CFI)
approached .95; the Root Mean Square Error of the Approximation
(RMSEA) approached .05, and the Standardized Root Mean Square
Residual (SRMR) was less than .08. Prelis 2.14 (Joreskog & Sérbom,
2003) was used to generate a covariance matrix and Lisrel 8.54
(Joreskog & S6rbom, 2003 ) was used to test the single-factor model.
The fit statistics almost reached an acceptable level for the initial 12-
item model (S—B ¥ (54)=115.00; CFI=.97; RMSEA=.07;
SRMR = .05). To produce a good fit, post-hoc model modifications
were carried out by examination of the standardized residuals, the
modification indices for Theta-Delta (unique item variance), and
theoretical considerations. This post-hoc analysis revealed that item
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4 (‘Mistakes have a very little effect on my self-confidence’), item 5
(‘My self-confidence recovers very quickly after negative feedback
from my coach or significant others’), item 6 (‘I recover my self-
confidence quickly after a bad result in competition’), and item 12 (‘I
recover my self-confidence very quickly if I make a mistake’) were
identified as having high standardized residuals and modification
indices and were removed. The resulting eight-item model reached
avery good level of fit S—B x? (20) = 29.75; CFI = .98; RMSEA = .04;
SRMR =.03 (see Fig. 1 for factor loadings). Mean and standard
deviation for TROSCI score were 35.50 (SD = 10.82) and the internal
consistency was .83. Because five of the TROSCI items are positively
framed and three are negatively framed, a separate two-factor
model was analyzed. The two-factor model reached a good level of
fit, S—B x? (19) =27.80; CFl=.98; RMSEA = .04; SRMR =.03. The
correlation between the two factors was —.95. A chi-square differ-
ence test failed to show significant fit improvement in the model.

Gender

To examine any possible gender differences separate analyses
were conducted for males and females. Initial inspection of the data
revealed that the Mardia coefficient was significant for both males
and females (Kurtosis z=6.19, p<.001; z=4.91, p <.001) indi-
cating that the data departed from multivariate normality. There-
fore, the Sattora—Bentler (S—B) xz statistic was used. Fit statistics
were good for both males, S—B 2 (20)=19.91; CFI=.99;
RMSEA =.00; SRMR=.04; and females, S—B x> (20)=25.92;
CFI =.97; RMSEA = .04; SRMR = .05. The mean and standard devi-
ation for TROSCI was 36.56 (SD=10.63) for males and 34.19
(SD=10.94) for females. An independent t-test revealed no
significant difference between gender (266) = 1.79, p > .05. Cron-
bach’s alpha reached .78 and .83 for males and females respectively.

Discussion
Study 1 found a good fit for an eight-item TROSCI across the sample

which showed good fit for both genders. Interestingly, 3 of the 4 items
that were removed were related to the recovery of self-confidence.

051 |TROSCI 1

0.61 |TROSCI 2
-0.70

0.65 |TROSCI 3

0.61 |TROSCI7

17/

0.51 |TROSCI8 ¢———— 0.70

This would support the robust nature of self-confidence rather than
the resilient component. The aim of the next study was to confirm the
factor structure of TROSCI in a separate sample and to further examine
its structural and convergent validity. TROSCI was again subjected to
structural validity via CFA. Convergent validity was tested in two ways.
First, TROSCI scores were correlated with scores obtained from
Vealey’s (1986) Trait Sport-Confidence Inventory (TSCI). Second,
a separate two-factor model was examined in which it was hypothe-
sized that TROSCI and TSCI would separate into two factors.

Study 2
Method

Participants and measures

A separate sample of athletes to that of Study 1 participated in
Study 2. The participants were 176 white male athletes who were of
UK/Irish origin participated in the following sports: Gaelic football
(69); football (40); lacrosse (16); cricket (7); hockey (24); and rugby
(20). The mean age of participants was 20.44 years old (SD = 5.25)
and had been playing their respective sport for 9.78 years
(SD =4.66). Further, 69.6% of the athletes played at county level or
above. The remainder participated at University level.

Trait Robustness of Self-Confidence Inventory. The same eight-item
TROSCI that was developed in Study 1 was used (see Table 2).

The Trait Sports Confidence Inventory (TSCI). The TSCI (Vealey, 1986)
contains 13 items and is designed to assess how confident an athlete
“generally” feels (e.g., item 7 reads “Compare your confidence in your
ability to achieve your competitive goals to the most confident athlete
you know”). Athletes are asked to compare their self-confidence to
the most confident athlete they know. The items are measured on
a 9-point Likert scale ranging from 1 (low) to 9 (high). Vealey (1986)
demonstrated good internal consistency for the TSCI, «=.93, and
adequate concurrent validity. The internal consistency in the present
sample TSCI was a = .96. The TSCI was chosen as it is the only other
validated trait measure of self-confidence.

0.68
054 |TROSCIO e—

0.64 |TROSCI 10

0.81 |TROSCI 11 /

1.00

Fig. 1. Factor loadings and error terms for the single-factor CFA of TROSCI using the total (male and female) sample in Study 1.
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Table 2

The eight confirmed TROSCI items used in Study 1. Items marked with an asterisk are
reverse scored. Means (SD) are included for each item (after reverse scoring where
appropriate).

Item Mean (SD)

1) A bad result in competition has a very negative effect on my self- 4.58 (2.19)
confidence.*

2) My self-confidence goes up and down a lot.* 432 (2.07)

3) Negative feedback from others does not affect my level of self- 3.88 (2.02)
confidence.

4) If I perform poorly, my confidence is not badly affected. 4.22 (1.88)
5) My self-confidence is stable; it does not vary much at all. 4,51 (1.95)
6) My self-confidence is not greatly affected by the outcome of 4.64 (1.98)

competition.

7) If I make a mistake it has quite a large detrimental effect on my 4.71 (1.94)
self-confidence.*

8) My self-confidence remains stable regardless of fluctuations in  4.61 (1.87)
fitness level.

Procedure

After ethical approval, coaches of the teams were first contacted by
telephone to inform them of the nature of the study and to seek
permission to approach the athletes during a training session. Once
permission had been granted, athletes were approached a week
before a competitive match and the nature of the study was explained
to them. All consenting athletes were given a questionnaire pack
containing informed consent forms, both questionnaires, and
instructions. Athletes were asked to complete the TSCI and TROSCI 5
days before a competitive match. All packs were collected either in
person by the third author or returned in a pre-paid envelope. A target
sample of 250 athletes was obtained with a completion rate of 70%.

Results
Structural validity

To further validate TROSCI, confirmatory factor analysis was con-
ducted on the whole sample of 176 athletes. The mean and standard
deviation for TROSCI was 38.12 (SD = 10.89). Initial inspection of the
data revealed that the Mardia coefficient was significant (Kurtosis
z=13.09, p < .01) indicating that the data departed from multivariate

0.39  |TROSCI 1

0.39 |TROSCI2 \
'\ -0.78

0.65 |TROSCI3 -0.78

0.47 |TROSCI 4

\ 073

0.39 [TROSCI5 ¢——+— 0.78

normality. Therefore, the Sattora—Bentler (S—B) x? statistic was used.
Results revealed a good fit; S—B x> (20)=29.36; CFl=.97;
RMSEA = .05; SRMR = .04 (see Fig. 2 for factor loadings). The internal
consistency of the eight-item TROSCI was « = .88.

Convergent validity

158 athletes successfully completed both TROSCI and TSCI. A
two-factor model was tested that included both TROSCI and TSCI.
Results revealed a good fit for the two-factor model; S—B x> (188) =
244.83; CFI=.98; RMSEA=.05; SRMR=.06. The correlation
between the two factors was .44. No items cross-loaded.

Discussion

Study 2 again demonstrated good structural validity for the
eight-item TROSCI in a separate sample of male athletes. Further,
convergent validity was demonstrated in that CFA revealed that
TROSCI and the TSCI were separate constructs. The aim of Study 3
was to examine the test—re-test reliability and the predictive val-
idity of TROSCI. We hypothesized that TROSCI should show a high
intra-individual correlation over time (i.e., test—re-test reliability).
Predictive validity would be shown if athletes with high TROSC
showed significantly less variance in their self-confidence prior to
a competition than their low TROSC counterparts. Finally, according
to mental toughness research (Bull et al., 2005; Jones et al., 2002)
and self-efficacy theory (Bandura, 1997) when faced with dis-
confirming experiences, an interaction should occur where athletes
high in TROSC should maintain high levels of state self-confidence
whereas athletes low in TROSC should be more negatively affected
by poor performance/disconfirming experience.

Study 3
Method

Out of 158 athletes from Study 2, 103 agreed to partake in Study 3.
The participants were from the following sports: Gaelic football (49),

0.64
058 |TROSCI6 &—
0.63 |TROSCI7 /

0.78 | TROSCI 8 /

-0.61

0.47

1.00

Fig. 2. Factor loadings and error terms for the single-factor CFA of TROSCI in Study 2.
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football (26), lacrosse (3), cricket (1), hockey (11), and rugby (13). The
mean age of the participants was 20.3 years old (SD = 5.00) and had
been playing their respective sport for 10.42 years (SD=5.36).
Further, 77.6% of the athletes played at county level or above. The
remainder participated at University level.

Self-Assessed Performance

The existence, or otherwise, of a disconfirming experience was
assessed by asking the athletes, “Compared with how well you have
normally performed and with regards to the quality of the oppo-
sition in the game you have just played, did you...”, they were then
asked to rate their performance on a seven-point Likert scale from
—3 (perform much worse than usual), through 0 (perform normally),
to +3 (perform much better than usual).

State Sports Confidence Inventory (SSCI)

Vealey’s (1986) SSCI was used to measure state sport confidence.
The inventory contains the same 13 items as the TSCI and athletes
are asked to compare their self-confidence to the most confident
athlete they know. The items are measured on a nine-point Likert
scale ranging from 1 (low) to 9 (high). Vealey (1986) demonstrated
good internal consistency for the SSCI, «=.95, and adequate
concurrent validity. Nevertheless, asking athletes to rate their self-
confidence relative to the most confident athlete they know is
problematic because this approach ignores some potentially
important aspects of the self, notably within-self-comparisons
(Beattie, Hardy, & Woodman, 2004; see also Short & Vadocz, 2002).
Consequently, athletes in the present study were asked to rate their
confidence relative to “the most confident you have ever felt”. The
internal consistency of the SSCI was « = .94 for the present sample.

Procedure

All consenting athletes were given a questionnaire diary con-
taining informed consent forms, all questionnaires, and instruc-
tions. The diary asked athletes to complete TROSCI, SSCI, and TSCI 5
days before a competition; the SSCI 3 days, 1 day, and 1 h before the
competition. Approximately 1 h after the competition, participants
completed another SSCI and the Self-Assessed Performance scale.
Finally, 2 days after the competition participants completed TROSCI
and the SSCI again. All diaries were returned in a confidential
pre-paid envelope.

Results
Test—re-test reliability

The mean TROSCI score for this sub-sample was 34.36 (SD = 11.87)
at Time 1 and 34.00 (SD = 10.55) at Time 2. The one-week test—re-test
reliability for the TROSCI revealed a high interclass correlation (a« = .90).
The SSCI over the 6 time periods also showed high reliability (« =.91).

Predictive validity

To explore the first predictive validity hypothesis that athletes
with high robust confidence beliefs would have low variability (low
fluctuations) in SC-state over time whereas low robust confident
athletes would show high variability (high fluctuations) in SC-state
over time, within-person variability was analyzed. To test intra-
individual variability across time, a within-person Standard Devi-
ation (SD) of self-confidence scores across the four pre-perfor-
mance time points was calculated and used as a variability
dependent variable. A significant negative correlation of r=—.37
(p <.001) occurred between TROSCI (measured at Time 1) and self-

Table 3
Two-way moderated hierarchical regression analysis showing the interaction
between Match performance and TROSC upon self-confidence.

Variables entered R> R4. Faa df 8 SE t

Model 1

Pre-match confidence .365 .365 58.04 1,101 582 .062 7.06"**
Model 2

Pre-match confidence 483 .062 7.83%**
Experience 503 .061 831"
TROSC 637 272 3712 1,99 129 .060 2.15%
Model 3

Constant .041 .056 0.73
Pre-match confidence 437 .062 7.06***
Experience 461 .061 7.60***
TROSC 151 .058 2.58**
TROSC x Experience 664 .027 784 1,98 -.176 .063 —-2.80**

*p <.05; **p <.01; ***p <.001.

confidence variability, showing that high TROSCI scores were
related to lower confidence variability.

Moderated hierarchical regression was used to examine the
hypothesized interaction that athletes high in TROSC should
maintain high levels of state self-confidence regardless of game
performance whereas, athletes low in TROSC should be more
adversely affected by self-evaluated poor performance. Pre-match
state self-confidence was used as a covariate. The variables were
entered in the following order: (1) Pre-match self-confidence; (2)
Performance and TROSC; and (3) Performance x TROSC. Post-
match self-confidence (i.e., measured 1h after competing) was
used as the dependant variable. Pre-match self-confidence signifi-
cantly accounted for 36.5% of post-match self-confidence (R? = .37,
F(1, 101)=58.04, p=.00). Performance and TROSC significantly
predicted post-match self-confidence over and above pre-match
self-confidence, R%,,=.27, F(1, 99)=37.12, p=.00. More impor-
tantly, the cross-product term (Performance x TROSC) significantly
predicted variance in post-match self-confidence over and above
the main effects RZ,, = .03, F(1, 98) = 7.84, p < .01 (see Table 3 and
Fig. 3). Fig. 3 shows that when TROSC is high, post-match self-
confidence is generally unaffected by poor performance (i.e., self-
confidence levels stay relatively stable regardless of how they
performed). When TROSC is low, post-match self-confidence is
significantly more negatively affected by poor performance (i.e.,
self-confidence levels were much more adversely affected by poor
performance). As a further point of interest, when self-confidence
measured 2 days post-competition was used as the dependent
variable, the nature of the interaction was almost identical to that of
when 1 h post-match self-confidence was entered (R%,, =.031, (1,
98)=10.51, p=.002). Further, when 1 hour post-match self-

1 -
0.8
0.6
0.4 -
0.2

0 <
0.2
-0.4
-0.6 -
0.8

-1

Self-Confidence

—e— Low TROSCI
- & - High TROSCI

Worse than Normal Better than Normal

Fig. 3. Interaction between high and low TROSCI groups before and after poor
performance.
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confidence was also used as a covariate (as well as pre-match
confidence), the interaction approached significance R%,, =.007, F
(1, 97)=3.59, p=.06. The nature of the interaction showed that
self-confidence in both TROSC condition had recovered, but less so
in the low TROSC condition.

Discussion

Results confirmed the test—re-test reliability and the predictive
validity of TROSCI. Furthermore, the hypothesized interaction
between TROSC and performance upon post-match state self-
confidence was confirmed.

General discussion

The purpose of the present research was to address an important
gap in previous research by developing and validating a Trait
Robustness of Self-Confidence Inventory (TROSCI). Study 1 identified
a single-factor structure for an eight-item inventory using a sample of
male and female athletes. Furthermore, Study 2 confirmed the factor
structure on an independent sample, and showed satisfactory internal
consistency and convergent validity with Vealey’s (1986) TSCL Finally,
Study 3 showed good test—re-test reliability of TROSCI and that high
TROSCI scores were related to lower intra-individual variability in
state self-confidence as the competitive match approached. Finally,
moderated hierarchical regression analysis revealed that high levels of
TROSC (compared to low TROSC) predicted smaller losses in self-
confidence following disconfirming experiences.

Although the importance of resilient confidence beliefs have
been widely noted in the research literature (Bandura, 1997; Bull
et al., 2005; Galli & Vealey, 2008; Jones et al.,, 2002, 2007), no
previous measurement of such beliefs existed. Although Bandura’s
(1997) self-efficacy theory has suggested that such a ‘resilient’
relationship exists through the conceptualization of ‘strength of
efficacy beliefs’, this conception has been used as a situational
variable (e.g., ‘I am confident I can perform at a certain level’) and is
generally regressed with behaviors over various points in time (e.g.,
Devins & Edwards, 1988). Nevertheless, this conceptualization is
not a measure of resilient beliefs. The current study does seem to
support Bandura’s (1997) notion that “efficacy beliefs that are
firmly established...are resilient to adversity and are changeable
only through compelling disconfirming experiences” (p. 68). In the
current study, not only were high TROSC beliefs associated with
lower intra-individual variability in state self-confidence over time,
but they also protected the individual’s state confidence from
potentially debilitating disconfirming experiences.

The interaction between robustness of self-confidence and dis-
confirming experiences upon self-confidence also provides direct
empirical support for the mental toughness literature where
resilient and robust confidence beliefs have been highlighted as
important variables (e.g., Bull et al., 2005; Jones et al., 2002). Bull
et al. found that mentally tough athletes not only possessed high
levels of self-confidence, but they possessed confidence levels that
were hard to undermine. The current study provides a quantitative
measure that can be used to tap this aspect of mental toughness.
Further, in Study 3, the interaction between Performance and
TROSC on self-confidence measured 1 h after a competitive match
was almost identical to the interaction that emerged when self-
confidence 2 days after the match was entered as the dependent
variable. This finding would indicate that individuals low in TROSC
did not make any recovery in terms of their self-confidence levels 2
days after the disconfirming experience. Therefore, there was no
quick recovery in confidence levels. Future research should extend
these findings and consider a longer time frame when examining
the recovery of self-confidence beliefs. Practitioners should also

consider intervention strategies that would enable a quicker
recovery of confidence beliefs once they have dropped.

Other variables such as personality types may also influence the
maintenance or recovery times of self-confidence beliefs. For
example, research has shown that pessimists are more likely to
rationalize bad events as their fault and presume it will affect their
next event (Martin-Krumm, Sarrazin, Peterson, & Famose, 2001).
Conversely, optimists are more likely to blame external factors for
negative events and consequently are more likely to show stable
beliefs over time (Peterson & Park, 1998). Additionally, narcissists
are characterized with a pervasive pattern of grandiosity, self-focus,
and self-importance (American Psychiatric Association, 1994).
Narcissists typically find ways of discounting negative feedback,
augmenting positive feedback and tend to reconstruct and enhance
their past experiences to a more favorable occurrence (Morf &
Rhodewalt, 1993). This view would initially suggest that narcis-
sists would report high levels of robustness of self-confidence.

The current study only observed the maintenance of self-confi-
dence after a disconfirming experience. Nevertheless, other behav-
ioral variables have been linked to strong efficacy beliefs. For example,
self-efficacy research has shown that high efficacy beliefs are related
to goal commitment (Locke, Frederick, Lee, & Bobko, 1984; Locke &
Latham, 1990); intensify efforts when accomplishments fall short of
aspirations (Peake & Cervone, 1989); increase on-task effort (Bandura
& Cervone, 1983); and show higher levels of task engagement
(Caraway, Tucker, Reinke, & Hall, 2003; Walker, Greene, & Mansell,
2006). Mental toughness research has also been linked to higher
levels of performance (e.g., Clough et al., 2002; Crust & Clough, 2005;
Gucciardi, Gordon, & Dimmock, 2008). Therefore, future research may
also consider such observations in relation to TROSC.

One interesting question that emerges from the studies reported
in this paper is how robust confidence beliefs are developed.
Bandura (1997) suggested that robust self-efficacy beliefs are
“achieved largely through carefully graded [our italics] mastery
experiences” (p. 397). It appears that the role of the coach has
important implications for the development of such beliefs. Some
researchers argue that mental toughness is a trait characteristic
(Clough et al., 2002; Golby, Sheared, & Lavallee, 2006) and others
argue that building resilient beliefs is a gradual process that
involves multiple shifts in thought (Galli & Vealey, 2008). In any
case, coaches who create performance environments that are
poorly structured are unlikely to develop robust confidence beliefs
in their athletes.

Limitations of the study include that we did not record whether
individuals within teams had the home advantage or not. For
example, research has shown that teams with home advantage
tend to report higher levels of pre-match self-efficacy and confi-
dence (Bray, Jones, & Owen, 2002). Importantly, when a team
experiences a poor run of form at home (and home fans display
their anger), robust confidence may become very important indeed.
Further, social support from teammates may also help buffer some
of the negative effects of poor performance that individual sport
players may not receive. Other limitations of this study include the
evaluation of disconfirming experiences. Disconfirming experi-
ences were assessed by athletes rating their individual perfor-
mance on a single item scale. Future research should include
a wider range of adversity experiences and more detailed assess-
ment of that adversity. Furthermore, Vealey’s (1986) TSCI may not
have been the most parsimonious measure for validating TROSCI.
For example, the stem that Vealey uses in the TSCI (“compare your
confidence to the most self-confident athlete you know”) can create
high inter-individual confidence variability depending on the skill
level that the athletes are comparing themselves (Feltz & Chase,
1998; Schultz & Short, 2006). However, the TSCI is the only other
validated measure of trait self-confidence.
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To summarize, the present series of studies validated a trait Author note
measure of robustness of self-confidence. TROSCI provides
researchers in mental toughness with a theoretically sound quan- The authors would like to thank Mark Hobson, Sarah Fenwick,
titative measure of robust/resilient confidence beliefs. TROSCI also Sholto Radford, and Sarah Maulin, for their help with data
shows good predictive validity where athletes with robust/resilient collections.
confidence beliefs are resilient to adversity (Bandura, 1977).

Appendix

Trait Robustness of Sports-Confidence Inventory

(TROSCI)
INAINIC. .ottt e e
Age.oiiiiiiiii Email address. ....o..oueriniieiii i
SPOTt.. et Team Name..........coooiiiiiiiiiiiiiii e
Years of competitive eXperience. ........o.veereneeninnenennn.. Date

Please read the instructions carefully before responding to the statements.

Think about your confidence and how your performance may affect your confidence generally.
The statements below describe how you may feel generally about your confidence, answer
each statement by circling the number that corresponds to how strongly you agree or disagree
generally. Please try and respond to each item separately.

The terms competition refers to matches, tournaments or other competitive events.

Please answer the items as honestly and accurately as possible there are no right or wrong
answers. Your response will be kept confidential.

Strongly Neutral Strongly
Disagree Agree
1. A bad result in competition has a very negative 1 2 3 4 5 6 7 8 9
effect on my self-confidence.
2. My self-confidence goes up and down a lot. 1 2 3 4 5 6 7 8 9
3. Negative feedback from others does not
affect my level of self-confidence. 1 2 3 4 5 6 7 8 9
4. If I perform poorly, my confidence is not badly
affected. 1 2 3 4 5 6 7 8 9
5. My self-confidence is stable; it does not vary
very much at all. 1 2 3 4 5 6 7 8 9
6. My self-confidence is not greatly affected by the
outcome of competition. 1 2 3 4 5 6 7 8 9

7. If I make a mistake it has quite a large detrimental
effect on my self-confidence. 1 2 3 4 5 6 7 8 9

8. My self-confidence remains stable regardless
of fluctuations in fitness level. 1 2 3 4 5 6 7 8 9
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