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The purpose of this study was to examine the day-to-day reproducibility and efficacy of the performance-
profile technique for effective discrimination of subtle self-perceived changes in performance. A total of 68 (38
male, 30 female) team players and individual athletes competing at varsity to national levels (age 21.4 = 1.7
years, mean + SD) gave informed consent to participate in the study. Athletes generated individualized perfor-
mance profiles recording 10 to 15 qualities that he or she considered most important for sport performance.
Participants undertook four practice and three daily experimental trial completions of this profile, which re-
corded their self-perception of current capability. Results of separate one-way analyses of variance with re-
peated measures revealed no significant differences in perceived profile ratings across the three experimental
trials. This result suggests that intrasubject changes in performance-profile scores could be attributed to sources
of random human variability, rather than to systematic learning. Group mean coefficient of variation scores
indicated that the performance profile technique has limited measurement precision and efficacy when at-
tempting the discrimination of subtle prognostic markers of deterioration in perceived performance using single-
trial assessments. The mean score of 10 completions of the profile would be necessary to achieve arbitrary

measurement precision of better than + 5% (95 % confidence levels).
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Introduction

Coaches, psychologists, physiologists, biomechanists,
and clinicians are practitioners who frequently support
successful sports performers. It has been the practitio-
ner who has usually taken the lead in planning and or-
ganizing a program to ameliorate weaknesses that may
have been identified in the athlete’s capability. However,
the athlete's relatively passive role in this process may
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lead to problems of adherence and effectiveness during
the proposed training program (Butler & Hardy 1992).
The performance-profile technique has been proposed
as a means of overcoming such problems (Butler & Hardy
1992).

The performance profile (Butler 1989) reflects the
selected principles of Personal Construct Theory (Kelly
1955), and takes the perspective of the individual to be
fundamental. The profile allows the performer to con-
struct a visual display of himself or herself in terms that
are germane, allowing the performer to have an active
role in the decision about where to focus attention in
order to improve performance (Butler & Hardy 1992).
The use of the performance profile has spread rapidly
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to several sports and is now widely used by a range of
practitioners, including those offering sports medical
support to the performer. It is often used as the first step
in designing a training program that is oriented to the
development of physical, technical, or psychological
skills. The performance-profile technique may also
offer important insights into self-perceived changes
in performance capability that could act as subtle prog-
nostic indicators of musculoskeletal injury, if it could
be shown that this technique was capable of offering a
suitable degree of measurement precision.

Only recently has the validity of the technique been
objectively evaluated. Doyle and Parfitt (1996) found pro-
gressively stronger support for the predictive validity
of the profile, as asymptomatic athletes competing in
track-and-field events progressed during a season of
competition. For example, during the first competition
of the season, linear regression analyses indicated
that the areas of perceived need identified by the profile
were unable to predict the actual performance capability,
the athlete’s perception of performance scores, or the
coach’s perception of performance scores. In contrast,
by the third competition of the season, the areas of per-
ceived need identified by the profile were significantly
predictive of actual performance capability and the
perception of performance scores, both by the athlete
and the coach, accounting for as much as 75% of
the variance. These findings may indicate the effect of
a continuous learning process in which the athlete is
able to rate his or her current condition more precisely.
In a more recent study, Doyle and Parfitt (1997) found
moderate support for the construct validity of the
performance-profile technique in a competitive elite
population of athletes. Furthermore, the findings of
this study suggested that practitioners should be aware
of potential imprecision of prediction associated with
the use of the technique, and that this should be an es-
pecially important consideration during periods of
conditioning, in which only small changes in perfor-
mance capability and perceived need might be expected.

An important purpose of the performance profile
would be to provide practitioners with a precise estimate
of performers' perceived current condition. Measurement
precision in this context may be defined as the consis-
tency of current condition ratings across repeated
completions of the performance profile under the same
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experimental conditions (Vincent 1994). The effects of
learning during this process may be a major influence
on the assessment of measurement precision (Thomas
& Nelson 1996; Vincent 1996; Sale 1991). The learning
process would be expected to include both adjustment
to the total assessment environment, including the physi-
cal location and social context in which the profile is
completed, and accommodation to the specific demands
of the profile technique such as the necessary instruc-
tions and categories of response.

The assessment of measurement precision is best
achieved subsequent to this adjustment and accommo-
dation phase, when repeated completions of the profile
under the same conditions elicit no additional statisti-
cally significant changes in scores. Any subsequent
changes in the rating scores on the performance profile
can be attributed to random daily physiologic variation
or error, rather than to the effects of systematic learning.
Smaller variations in such rating scores would be indica-
tive of greater precision or reproducibility for this tech-
nique (Thomas & Nelson, 1996; Sale, 1991; Verducci
1980). Large variability of response or measurement
error is considered to be a threat to the proper inter-
pretation of the performer's current state, by masking
subtle but potentially important changes in performance.
This threat would also probably hinder the implementa-
tion of strategies to effectively enhance performance. The
coefficient of variation (CV) has been commonly used as
a measure of acute variability associated with repeated
assessments of the responses of the same individual
(Gleeson & Mercer 1996, 1992). Despite the increasing
popularity of the performance-profile technique, the re-
producibility of the technique has not yet been evalu-
ated objectively. Additionally, the fundamental question
of how many completions of the profile by a performer
are needed to establish a reliable and precise measure of
the individual’s current condition has not yet been
addressed.

Assessment of perceived performance during re-
habilitative-conditioning programs would be expected
to offer an environment that is conducive to efficacy of
measurement for the performance profile because of
the relatively greater changes in performance capability
that would probably occur. In contrast, it might also be
expected that the precise discrimination of subtle self-
perceived changes in performance capability, which may
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only barely exceed those associated with random physi-
ologic variation in performance, would offer the great-
est challenge to the efficacy of measurement. An example
of this latter environment for measurement might involve
the athlete seeking either performance improvement or
avoidance of injury during the season of competition,
and showing only commensurately small levels of self-
perceived performance enhancement or degradation,
respectively.

The primary purpose of this study was to assess the
reproducibility and single-measurement reliability of the
performance-profile technique in asymptomatic sports
performers. A secondary aim of the study was to investi-
gate the accommodation response to performance
profiling.

Methods

Participants

Giving their informed consent to participate in the study,
68 (38 male, 30 female) competitive intercollegiate and
recreational athletes who participated were also sports-
science students. Participants ranged in age from 18-35
years with a mean age of 21.4 years (SD = 1.7). The sample
consisted of team players (n = 36) and individual
athletes (n = 32). Team-game athletes consisted of
3 national (2 soccer, 1 hockey), 10 county-regional
(3 hockey, 3 basketball, 2 soccer, 1 netball, and 1 rugby),
and 23 varsity or club, level performers (7 hockey,
7 soccer, 4 rugby, 2 netball, 2 basketball, and 1 volleyball).
Individual athletes consisted of 4 national (4 track and
field), 10 regional-county (6 track and field, 2 badminton,
1 tennis, and 1 squash), 11 varsity or club (5 track and
field, 4 badminton, and 2 squash), and 7 recreational level
performers (4 rock climbers, 1 weight trainer, 1 aerobics
athlete, and 1 squash player). This was the first applica-
tion of the conventional performance-profile technique
for this group of participants.

Procedure

Performance profiling was introduced to all participants
during a group 'brainstorming' session. It was presented
as a means to clarify each participant’s perception of the
demands of sporting performance. To illustrate the ba-
sic procedure, examples of completed profiles were
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shown to the participants. It was explained that there
were no correct or incorrect answers but that the tech-
nique attempts to discover what the participant consid-
ers important. The participants were divided into sport-
related groups of four to six individuals and asked to
consider the question, "What, in your opinion, are the
qualities or characteristics of an ideal sports performer
in your particular sport or event?" After 5-10 minutes,
the qualities generated by each subgroup were recorded
and shared with the entire group. The contributions of
respected individuals such as an accomplished
performer, coach, physiologist, or sport psychologist
were added to generate a broad range of qualities. The
task for each participant was to select and record 10 to
15 qualities that he or she considered important for his
or her sporting event and performance, and to label these
using their own terminology. Bannister and Fransella
(1986) acknowledged that, when constructing perfor-
mance profiles, it is important to use the labels created
by the performer to ensure that the profile accurately
reflects what the performer perceives individually to be
important to an accomplished performance. A variety of
personalized descriptions for qualities that participants
perceived to be important to an accomplished perfor-
mance could be selected for inclusion within the indi-
vidualized performance profile; these descriptions range
from “confidence,” “strength,” “speed,” and “mentally
tough” in the example profile in this article, to “entry
point,” “right foot contact,” “explode,” and “bang.”

Participants were also asked to consider, "How im-
portant are each of the qualities you have listed to the
ideal sports participant?" A response scale ranging
from 1 (not important at all) to 10 (of crucial importance)
was used. The qualities and importance scores identi-
fied by each participant were then mapped onto an indi-
vidualized visual performance profile by the researcher
(Figure 1). The exact descriptions generated by each
participant were displayed around the perimeter of the
profile. Participants were required to retain the same
qualities and labels within their performance profile
throughout the period of this study. Importance scores
were indicated with a rating of 10 shown at the perim-
eter of the profile, with ratings becoming progressively
lower toward the center.

Participants practiced completing their profiles on
four occasions before the collection of data. To complete
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the profile, each participant was asked to evaluate,
"Where would you rate yourself at the present time on
each of the qualities you have listed?" They recorded their
responses by coloring an area of the profile correspond-
ing to the response scale of 1 (could not be any worse) to
10 (could not be any better) (Figure 1). This practice pe-
riod of profiling was used to account for the possibility
of a learning effect intruding on the precision of profil-
ing (Doyle & Parfitt 1996). Four practice completions of
the profile were performed to verify that participants had
accommodated to performance profiling before the sub-
sequent completion and analysis of trial data by means
of repeated-measures analysis of variance (ANOVA).
Participants were asked to complete their profile us-
ing the same protocol on three separate occasions dur-
ing a period of 3 days. The first occasion was at 10:00 am
on the first day of data collection; the second was 1 hour
later (11:00 am) on the same day, and the third was at
10:00 am, 2 days later. Data sheets were collected after
each completion of the profile. The timing of the data
collection reflects academic lecture sessions in which a
researcher had access to the full cohort of participants

CONDRNGE___/
y N

= [mportance rating

[ 1 Current state rating

Fig. 1 Example of a completed performance profile. The ex-
act labels generated by each participant were displayed around
the perimeter of the profile. Importance scores were indicated,
with a rating of 10 shown at the perimeter of the profile and
ratings becoming progressively lower toward the center.
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in a controlled environment. All participants received the
same informational lecture between the first and sec-
ond completions of the profile. It was expected that the
immediate collection of profiles from the participants
following the first of the completions and the diversion
of a lecture before the completion of the second profile
would minimize the interference of potential recall of
previous profile responses.

Data analysis

Three performers were unavailable on the second day of
data collection and did not complete their profiles on
this occasion. Therefore, statistical analyses were per-
formed on a total of 65 performers. Consistent with pre-
vious research (Doyle & Parfitt 1999, 1997, 1996), each
participant's performance profile was reduced to the 10
most important qualities for data analysis. The impor-
tance score given to each quality by the participant iden-
tified these qualities. In the event of tied importance
ratings, qualities were chosen randomly from those with
the same ratings for a given individual. For statistical
analyses, the 10 qualities on each individual's perfor-
mance profile were separately analyzed. Each individual
performer completed his or her individualized perfor-
mance profile on three occasions. The 10 profile quali-
ties chosen by each individual performer remained con-
stant across the three occasions, so that performers re-
peatedly rated the same qualities on each occasion. The
relative importance of qualities labeled 1 to 10 was con-
sistent across performers.

Accommodation response to performance
profiling

Absolute scores for each of the 10 qualities on each
participant's performance profile were compared across
the three data collection occasions using repeated-mea-
sures ANOVA. This procedure was used to identify
whether or not the practice period for the performance
profile, incorporating four completions of the profile, was
sufficient for participants to have adjusted to the
technique. Under such circumstances, subsequent per-
formances of participants would be influenced only by
random physiologic variability, rather than by evidence
of systematic residual effects between trials, such as
learning. Parametric analyses were selected for appli-
cation to data recorded at an integer level of scoring in
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preference to nonparametric equivalents, to allow more
powerful exploratory hypothesis testing.

Intraindividual comparisons of profile ratings
The variability or random measurement error of the per-
ceived profile ratings was assessed using CV for repeated
completions of the profile by the same individual. This
index has been used effectively in intrasubject designs
(Mercer & Gleeson 2002) and, therefore, reflects an esti-
mate of measurement variability and precision that is
congruent with both the individualized nature of the
performance-profile technique and its probable use to
monitor perceived performance changes of individual
athletes, both injured and uninjured. Furthermore, the
CV index was chosen in preference to other potential
indices of reliability and reproducibility, such as intra-
class correlation coefficients and standard errors of the
measurement, due to its potential independence from
the influence of intragroup heterogeneity of performance
(Mercer & Gleeson 2002). Thus, separate CV scores were
calculated for each of the 10 qualities on each individual's
performance profile. This index, corrected for small-
sample bias (Sokal & Rohlf 1981), was calculated accord-
ing to the expression (SD/mean) x (1 + [1/4n]) x 100, where
mean and SD are the mean and standard deviation of
the perceived ratings by the same individual on a profile
quality across the three occasions (n = 3). To quantify
both the mean variability response and intragroup het-
erogeneity across the three completions of the perfor-
mance profile, group mean CV scores (= SD) were then
calculated for each of the 10 qualities by summing the
65 individual CV scores and dividing by 65 for each sepa-
rate quality.

Precision of measurement and serial profile
completions

The group mean CV scores at 95% confidence levels
(i.e. 1.96[CV]) were used as the basis from which to
quantify the number of intrasubject completions of the
profile that would be required to attain a criterion mea-
surement precision of better than + 5%. The latter was
chosen to reflect the expected small changes in some
of the qualities likely to be chosen by the performers,
such as strength performance, during the season of com-
petition (Gleeson & Mercer 1996), whereas the compu-
tation of 95% confidence intervals in preference to the
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68% confidence intervals associated routinely with the
CV facilitated a better appreciation of the probable ex-
tremes of variation of performance-profile scores that
could be expected over repeated completions. The group
mean score for each quality was used as an indication of
the average response during estimates for the number
of replicates needed to improve on this level of measure-
ment error. In accordance with the Central Limit
Theorem, estimated error of the mean score of multiple
completions of the profile would be expected to vary
inversely with the square root of the number of
intrasubject completions, assuming a normal distribu-
tion of the scores (Winer 1981). Using this assumption,
the number of intrasubject completions of the profile
required to obtain a measurement precision of better than
+ 5% about the group mean score for each of the 10 pro-
file qualities were calculated.

Manual frequency count

A manual frequency count was also performed to assess
deviation from the first profile rating on the second and
the third profiles. This count was performed as an alter-
native method to evaluate the degree of fluctuation from
the original profile ratings.

Results

Accommodation response to performance
profiling

Results of the 10 separate repeated-measures one-way
ANOVAs revealed no significant differences in perceived
profile ratings across the three trials for any of the 10
qualities. The group means and standard deviations
across the three occasions and the associated F values
for each of the 10 profile qualities are shown in Table 1.

Intraindividual comparisons of profile ratings

Table 2 shows the group mean CV scores for the 10
profile qualities across the three profile occasions, at
68% and 95% confidence levels for a single profile
completion. The CV scores for the 10 profile qualities
ranged from +x4.7% to +6.8%, and +9.2% to *13.3%
for 68% and 95% confidence levels, respectively. The
CV scores associated with 5 and 10 repeated intrasubject
completions of the profile on each quality are also shown
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Table 1. Statistical comparison of athletes’ perceived ratings across three occasions on 10 profile qualities*

Q1 Q2 Q3 Q4 05 Q6 Q7 08 Q9 Q10
Mean 7.55 7.65 7.56 7.32 7.79 7.48 7.28 7.42 7.51 7.67
SD 1.35 1.18 1.27 1.11 1.16 1.25 1.12 1.19 1.21 1.09
F 0.33 0.14 1.80 1.20 0.15 0.50 0.36 0.60 0.38 0.47
p 0.72 0.87 0.19 0.30 0.86 0.61 0.70 0.55 0.68 0.63

*Group means (n = 65), standard deviations, and F values from repeated-measures one-way ANOVAs, of perceived ratings across the three occa-

sions for each of the 10 profile qualities (Q1-Q10).

Table 2. Statistical comparison of athletes’ CV scores across three occasions and expected CV associated with 5 and 10 repeated

intrasubject profile completions on 10 profile qualities*®

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10

CV (%)

68 % +49 +5.0 +55 +4.38 +47 +49 +6.8 +4.7 +49 +52

95% +9.6 +9.7 +10.9 +95 +9.2 +9.7 +13.3 +9.2 +9.6 +10.1
CV5 (%)

68% +2.2 +22 +25 +2.2 +2.1 +22 +3.0 +2.1 +22 +2.3

95% +43 +4.4 +4.8 +42 +4.1 +473 +59 +4.1 +473 +45
CVyo (%)

68 % +1.6 +1.6 +1.7 +15 +15 6 +2.1 +1.5 1.5 +1.6

95% +3.0 +3.1 +3.4 +3.0 +29 + +42 +2.9 +3.0 +32

*Group means (n = 65) for CV scores at 68% and 95% confidence levels across the three occasions and expected CV associated with 5 [CV;] and
10 [ CV,o] repeated intrasubject profile completions for each of the 10 profile qualities (Q1-Q10).

in Table 2. From this table, it can be seen that a group
mean CV score of £9.6% was calculated (95% confid-
ence levels) for Quality 1. Using the assumptions of the
Central Limit Theorem (Winer 1981), five intrasubject
completions for Quality 1 would be required to obtain
the criterion measurement error of better than +5%
at 95% confidence levels (i.e., 9.6/V5 = +4.29%).

Manual frequency count

The frequency count of the deviations from the first pro-
file rating is displayed in Figure 2. Of the total sample of
68 participants, 3 did not complete their profiles on the
third occasion. Thus, 65 participants had two occasions
where their ratings could deviate from their first profile
completion on each of the 10 qualities included on the
profile (65 participants x 2 occasions x 10 qualities =
1,300 possible deviations). Three participants had one
occasion where their ratings could deviate from their
first profile completion on each of the 10 qualities in-
cluded on the profile (3 participants x 1 occasion x 10
qualities = 30 possible deviations). Therefore, a total of
1,330 deviations from the initial rating of profile quali-
ties were possible within this sample. The degree of
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these deviations is shown in Figure 2. The data seem
to be normally distributed, with almost 54% of the
total ratings (n = 717) not deviating from the first profile
rating on the response scale of 1 (could not be worse)
to 10 (could not be better). The figure shows that 19 %

700 7
600
500 -
400
300 -+

200 A

Number of deviation

100
T T T T T T T T T 1
+4 +3 +2 +1 0 -1 -2 -3 -4 -5
Degree of deviation

Fig. 2 Visual display of the distribution of the 1,330 possible
deviations from the first profile rating. The degree of devia-
tion is shown as the increase or decrease in ratings on the re-
sponse scale of 1 (could not be any worse) to 10 (could not be
any better).
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and 17 % of the ratings deviated by an increase of one
point and a decrease of one point on the response scale,
respectively.

Discussion

This study represented the first attempt to assess the re-
producibility and precision of the performance-profile
technique. A secondary objective of the study was to in-
vestigate the accommodation response to performance
profiling. The results of separate repeated-measures one-
way ANOVAs for each of the 10 profile qualities showed
that no significant learning trends were observed across
the three data collection occasions. These results sug-
gested that the completion of four practice profiles that
preceded data-acquisition was sufficient for performers
to have adjusted to the technique. Furthermore, they
suggested that intrasubject changes in performance pro-
file scores across the three data collections could be at-
tributed to human variability rather than to systematic
learning effects. Therefore, the assessment of the num-
ber of intrasubject trials to achieve stable baseline mea-
sures could be made on reproducibility criteria alone
(Gleeson & Mercer 1996).

It is fundamentally important that sports practitio-
ners working with individual performers have a precise
measure of the performer's perceived current condition
to implement effective performance-enhancing
interventions. In this study, the CV scores ranged between
+4.7% and = 6.8% for 68% confidence levels and be-
tween = 9.2% and = 13.3% for 95% confidence levels
across the 10 profile qualities. These results have impor-
tant implications for the estimation of perceived current
condition based on a single trial. For example, the ob-
served CV score of = 9.6 % (95% confidence levels) sug-
gested that the practitioner can be 95% confident that
the performer's true rating would have been located be-
tween the values 6.82 and 8.28 (7.55 = 0.73) if the per-
former had been scoring at approximately the group
mean score on Quality 1 (7.55). These results for prob-
able error associated with single-trial assessment in a
given individual raise concern about the efficacy of
single-trial performance profiling in asymptomatic ath-
letic populations. On some performance qualities, an
asymptomatic athlete’s performance may not be ex-
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pected to vary by more than 5% during the competitive
season (Doyle & Parfitt 1996; Gleeson & Mercer 1996),
making it difficult to discriminate between error in mea-
surement and real change. The group mean CV scores
were used to quantify the number of intrasubject comple-
tions of the profile that would be required to obtain an
arbitrary criterion measurement error of = 5% (95 % con-
fidence levels). Results presented in Table 2 show that
the mean score of 10 completions of the profile would
be required to achieve a measurement precision of bet-
ter than = 5% (95 % confidence levels) for intrasubject
comparisons across all of the 10 profile qualities. The
logistic demands that would be necessary to achieve
proper discrimination of subtle but important perfor-
mance changes in the perceived condition of the accom-
plished athlete may suggest that the performance pro-
file offers a compromised practical efficacy in this
respect.

It is interesting to note that CV estimates relate to the
average group response, which does not fully reflect the
heterogeneity in perceived ratings of some performers
within the group. It would be expected that profile rat-
ings at the extremes of the response scale, such as those
performers approaching the optimal level (a profile rat-
ing of 10), may be subject to greater measurement error
and require a larger number of replicates to achieve the
criterion measurement error.

In summary, these results indicate that the perfor-
mance-profile technique as used in contemporary prac-
tice has a limited capacity to discriminate changes in a
performer's current condition, based on single-trial
assessments. The results for CV suggest that, for applica-
tions in which small changes in perceived current con-
dition are evident, it would be imperative to use a mean
score associated with at least 10 completions of the pro-
file as the basis for estimating performers' current
condition, to reduce measurement error and enhance
precision. A consequence of this finding for the practi-
tioner is a tension between the need for greater confi-
dence in the mean score from the completion of several
profiles by a performer, on the one hand, and the poten-
tial intrusions from confounding effects such as reduced
psychological commitment and/or logistic constraints as
a result of the repeated completions on the other (Gleeson
& Mercer 1992). The potential sources of interference
associated with the 10 repeated completions of the pro-
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file by the asymptomatic athlete, as required for the prac-
titioner to be confident of either eliciting a true measure
of the performer's current condition or detecting changes
to that state, may present a substantial threat to the mean-
ingful use of the technique. However, the technique
would be expected to offer greater practical utility for
guiding conditioning interventions in other populations,
in which larger changes in current condition would be
expected. For example, the latter may include athletes
during rehabilitation, following injury in whom changes
in performance and perceived capability would be ex-
pected to vary substantially.

The rationale for the use of the performance-profile
technique to aid performer involvement in the decision-
making process toward preparation for performance has
compelling justification. Nevertheless, concerns about
measurement error associated with the conventional
profile technique suggest that it might offer only limited
efficacy. Furthermore, measurement error associated
with a single completion of the performance profile sug-
gests that its efficacy may be similarly compromised
in any potential use to identify subtle changes in self-
perceived performance that might act as prognostic
markers of injury.

Therefore, the extent to which the performance-
profile technique is limited is probably specific to the
population for which the profile is used. The results of
this study suggest that the conventional technique may
be most effective when used for populations in which
considerable changes in current state and performance
could be expected, such as performers involved in the
rehabilitation process following a sports-related injury.
In this scenario, the performance profile may prove to
be a useful adjunct in the process of optimizing and in-
dividualizing conditioning interventions.
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