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Objective performance measures are vastly used in sport psychology despite their
inherent limitations (e.g., unaccounted baseline differences). Founded on the nature of
group goals in team sports, we aimed at developing the Perceived Performance in Team
Sports Questionnaire (PPTSQ) to capture the team members’ perception of their team’s
performance. Accordingly, three dimensions were hypothesized: effort investment,
skills execution, and perceived outcome. To measure these dimensions, items were
generated to address the players’ perception of their team performance as a whole.
Four samples of athletes were used to test the psychometric properties of the PPTSQ:
professional (n = 231), collegiate (n = 222), professional—retest (n = 89), and mixed
professional–collegiate (n = 139). Exploratory and confirmatory factor analyses were
used to estimate construct and content validities. These procedures revealed a better
data fit to a two-dimensional model that consists of effort investment and perceived
outcome. The reliability analyses for the PPTSQ provide satisfactory evidence that the
questionnaire is a reliable measure of perceived performance in team sport. Adequate
internal consistency emerged for both dimensions (0.75 < ω < 0.89). Furthermore, a
high correlation was obtained for temporal stability. Concurrent validity was addressed
by correlating the PPTSQ scores with the Group Environment Questionnaire and the
Team Assessment Diagnostic Instrument. Correlational analysis between the PPTSQ
and an objective measure of performance was used to test its predictive validity. The
correlations strongly support the concurrent and predictive validities of the PPTSQ.
We conclude that our perceived performance questionnaire can address various
objective measures shortcomings (e.g., considering base-rate biases) resulting in a more
meaningful team performance metric. Implication of the PPTSQ for sport psychology
research and applied work enhancement are discussed in detail.
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INTRODUCTION

Being the end result, performance is one of the most
used variables in sport psychology research. Several examples
include the relationship between performance and anxiety
(e.g., Craft et al., 2003), motivation (e.g., Gershgoren et al.,
2011), self-efficacy (e.g., Moritz et al., 2000), and emotions
(e.g., Lazarus, 2000). In team sports, the relationship between
team performance and cohesion as well as Shared Mental
Models (SMM) has been established both conceptually (e.g.,
Carron et al., 1985; Eccles and Tenenbaum, 2004, Eccles and
Tenenbaum, 2007) and empirically (e.g., Gershgoren et al.,
2013; Filho et al., 2014). Nevertheless, despite its empirical and
methodological importance, neither a chapter on performance
measures nor on perceived performance were published in
the books on measurement in sport and exercise psychology
of both Duda (1998) and Tenenbaum et al. (2012). This
may represent a deficiency in performance measures in the
sport psychology literature in general and sport psychology
research in particular.

Exploring the sport domain, one can clearly identify that
actual outcome measures such as win–loss percentage, points
gained, and ranking are more commonly used than perceived
ones. The common notion that “the league table doesn’t lie,” may
be true in deterministic terms. However, “relative to expectations”
terms can provide additional reliable and valuable data. A few
anecdotal evidences are next presented to support the necessity of
a valid and reliable perceived performance questionnaire in team
sports being the purpose of this study.

In deterministic terms, a successful objective outcome, such
as gaining 82 points out of 114 (i.e., 72% success), is better
than gaining 56 points (i.e., 49% success; ESPN, 2020). However,
subjectively, FC Barcelona considered the 2019–2020 season as
a failure because the team failed to gain the championship from
the rivalry team Real Madrid CF, although investing 255 million
Euros in transferring players before the season of 2019–2020
(Transfermarket, 2020a). Consequently, two head coaches were
fired from the team at that season, and its superstar, Lionel Messi,
requested to leave the club. On the other hand, with only a 49%
success rate, Granada CF ended the same season at the seventh
place in the Spanish premier league as their most successful
season since 1974 (Transfermarket, 2020b).

Another example comes from the first game of 2018 FIFA
World Cup group stage E, where the national soccer team
of Brazil, aspiring to win its sixth world cup title, tied with
Switzerland who made effort to rebuild itself after the failure
of disqualifying to the quarter final in the UEFA Euro 2016.
At the post-game press conference, Switzerland’s head coach,
Vladimir Petkovic, noted: “we were able to do it well, and it is
an excellent starting position. . . I’m very proud and pleased with
the discipline and with the way we played” (BBC Sport, 2018).
In contrast, Tite, Brazil’s head coach, claimed: “there is some
more work to be done.” When asked about the matches’ score,
he replied, “my expectation, of course, was to get a victory, and of
course, I’m not happy with the result.” Having the objective result
being a tie, one may ask why the head coaches of both national
teams differed as much in reviewing the result of this game.

Using an objective outcome may be appropriate assuming
that all teams are similar in capabilities such as physical,
technical, mental, and tactical. However, this rarely is the
case in sports. Indeed, all teams start the season with no
points, no win–loss percentage, and with a similar ranking.
Nevertheless, teams’ capabilities are not equal causing objective
outcomes to misrepresent base-rate information and thus
teams’ performances expectations. Because equal baseline cannot
be presumed, perceived performance must be considered
aside the teams’ objective outcome and standing. Perceived
performance measures are administered post-performance but
may also incorporate pre-performance information such as prior
expectations (i.e., was the actual outcome better or worse than
expected?). The idea of unequal baseline is also reflected in sports
gambling, as the winning/losing odds allocated for each team
in any sports competition are rarely even. Furthermore, these
odds are dynamic and are updated as the season progresses,
meaning that the baseline information is complex and constantly
changing. We suggest that considering inequalities among
teams at baseline has meaningful consequences of how the
teams’ performance is conceived, and thus must be accordingly
operationalized.

To account for inequality in the team’s initial capacities, and
consequently its performance expectations, one must consider
“baseline rates” in order to evaluate and assess the teams’
performances. In this vein, Kahneman and Tversky (1973) laid
the foundations for investigating the human tendency to neglect
a prior statistical probability in favor of the most representative
case. The notion of base rate bias was developed to account for
judgment predictions that violate the logic of statistical likelihood
(Bar-Hillel, 1980) and is reflected in peoples’ tendency to judge
the likelihood of a situation without considering all relevant data.
On a broader view, this notion suggests that a judgment that relies
merely on “the bottom line” is fairly over simplistic and hence,
may be, in cases, misrepresentative. For instance, Medvec et al.
(1995) have examined the Barcelona Olympic Games and found
that, despite their ranking, bronze medal winners (3rd place)
expressed significantly more positive emotions than silver medal
winners (2nd place) on the podium.

The Perceived Performance in Team Sports Questionnaire
(PPTSQ), which we have developed herein, aims at capturing
the team members’ perception of their team performance at
any stage throughout the season. The conceptual framework
guiding the development of the PPTSQ stems from Brawley et al.
(1992) findings pertaining to team goal achievement in collegiate
team sports. Their results revealed that goals for competitions
were effort, skill, or outcome related. Accordingly, the PPTSQ
was designed to capture the team members’ perception of three
factors: effort investment, skills execution, and perceived outcome.
The conceptual three-factor model of the PPTSQ is presented
in Figure 1. To measure these factors, items were generated to
address the players’ perception of their team performance as
a whole. This approach was supported by Feltz et al. (2008)
claiming that team aspects can rightfully be measured through
each member’s appraisal of the team.

Because objective measures of performance may overlook
fundamental differences among teams, only a moderate positive
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FIGURE 1 | A conceptual three-factor model of the Perceived Performance in Team Sports Questionnaire (PPTSQ).

correlation was expected among the PPTSQ dimensions and the
objective performance measure. Consisting of the conceptual
relationship between cohesion and performance (e.g., Widmeyer
et al., 1985) and the overall effect sizes reported by the meta-
analysis of Filho et al. (2014, ES = 0.34), a moderate and
positive correlation was anticipated between the PPTSQ and
the cohesion measure being used. Furthermore, stemming from
Eccles and Tenenbaum’s (2004, 2007) conceptual framework of
shared cognitions in expert teams and the correlation (r = 0.36)
reported by Webber et al. (2000) between SMM and performance,
a positive and moderate correlation was expected between
the PPTSQ and the SMM questionnaire being administered
to team members.

MATERIALS AND METHODS

Participants
Four samples were used to estimate the statistical properties of
the PPTSQ: professional athletes (n = 231), collegiate athletes
(n = 222), professional athletes—retest (n = 89), and mixed
professional–collegiate athletes (n = 139). Demographic data
of these samples are presented in Table 1. The first sample
contained both male and female (n = 154 and 77, respectively)
professional athletes from 25 teams with an average of 9.2 athletes
per team (SD = 3.7). The second sample, collegiate athletes, was
composed of both genders (126 male athletes and 96 female
athletes) participating in 32 teams (M = 6.9 athletes per team,
SD = 3.7). Third, 89 professional male and female athletes (n = 48
and 41, respectively) from the first sample completed a retest
of the PPTSQ. This sample was explored in relation to their

TABLE 1 | Samples and demographic data.

Sample Sample type N Gender (Male/Female) Age (SD)

Sample 1 Pro 231 154/77 24.61 (4.80)

Sample 2 Col 222 126/96 24.95 (2.97)

Sample 3—retest Pro 89 48/41 24.82 (3.03)

Sample 4—mixed Pro + Col 139 83/56 23.80 (3.59)

Pro, Professional level; Col, College level.

first administration (i.e., temporal stability) and independently
(i.e., as an additional confirmatory analysis). The last sample,
mixed professional (n = 62) and collegiate (n = 77) athletes,
also included both male and female athletes (n = 83 and 56,
respectively) from 39 teams with an average of 3.6 athletes per
team (SD = 2.8). This sample was used only to reconfirm the
structural model and was composed of participants with missing
data from samples 1 and 2. We refrained from using these
participants in the original exploratory factor analysis (EFA) and
confirmatory factor analysis (CFA) analyses to perform a full-case
analysis to establish and validate our structural model.

Four criteria and justifications were employed for
participation in this study. First, participants were active
members in professional or collegiate level teams from various
sports such as soccer, basketball, futsal, volleyball, rugby, water
polo, and team handball. Second, all the athletes were 18 years
of age and above. Team strategies and tactics are mostly trained
and best acquired at least at the late stages of adolescence (i.e.,
collegiate and professional levels). Third, to provide meaningful
data pertaining to team performance, team members were
required to share three or more competitive experiences (i.e.,
played at least three games together). Last, in accordance with
the institutional review board (IRB) committee guidelines,
participants were, regardless of their original nationalities, active
members of teams that competed in Israeli leagues/tournaments.

Instrumentation
Three questionnaires were administered in this study. The
PPTSQ was administered to examine the members’ perceptions
pertaining to various performance-related components. In
addition, team cohesion and SMM questionnaires were
administered to validate the PPTSQ. Furthermore, objective
data regarding the team’s outcome scores were collected.
To capture the sample’s characteristics, a demographic form
was administered.

Since this study took place in Israel, in which Hebrew is
the native spoken language, a back-translation procedure was
conducted. Hence, all instruments were translated to Hebrew
and then back-translated to English. No noteworthy misfits
were observed. These translations were made by two separate
individuals who were very familiar with both the Hebrew and the
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English languages. A back-translation procedure is commonly
used in such instances and is supported in the extant literature
(see Brislin, 1986). Eventually, both the English and the Hebrew
versions were available to the athletes and were provided
according to their request.

Perceived Performance in Team Sports Questionnaire
The development and validation of the PPTSQ followed a
commonly used procedure (e.g., Chatterji et al., 2002; Johnson
et al., 2007) and consisted of six stages.

Items Generation. This stage involved a thorough literature
review pertaining to performance measures in sport. In addition,
an examination of team-related goals afforded the emergence of a
performance conceptual framework that was used to generate 12
items under three factors pertaining to performance perception
in team sports. Accordingly, the effort investment scale included
items 4, 8, and 11; the skills execution scale contained items
1, 3, 6, 9, and 12; and the outcome scale included items 2, 5,
7, and 10. Items were scored on a 5-point bipolar Likert scale
where each item contained two unique contradicting/opposite
statements at the continuum ends and a statement at its mid-
point. All the items of the original PPTSQ are presented in
Supplementary Appendix A.

Content Validity. New measures must adequately capture
the variable under examination eliminating superfluous content
(Hinkin, 1995). Hence, the items’ relevance and representativeness
to the domain of interest are at the forefront of content validity
assessment (Vaughn and Daniel, 2012). This judgment procedure
is usually performed by experts in the domain of interest. In the
current study, content/face validity of the PPTSQ was obtained by
two respected scholars in the sport psychology domain in general
and in team processes in particular.

Descriptive Statistics. Descriptive statistics aims at calculating
central tendencies and distribution variables (i.e., mean, SD,
skewness, and kurtosis) of each item, items within factors, and
the entire questionnaire. This stage was implemented following
data collection.

Construct Validity. Construct validity is aimed at accounting
for as much as possible the distinctive variance of each of the
variables while grouping them into clusters. Because the PPTSQ
does not rely on an a priori model but only on a conceptual
framework, the model fit to the data was examined through an
EFA procedure followed by several confirmatory procedures.

Reliability. Reliability (i.e., internal consistency) was obtained
using McDonald’s omega (ω) for each scale. Recently, Hayes and
Coutts (2020) have presented McDonald’s omega (ω; see also
McDonald, 1999; Hancock and An, 2020) as a superior reliability
measure to the traditional Cronbach’s alpha (α). Temporal
stability was also estimated, as the PPTSQ was readministered to a
subset sample of 89 professional athletes with an average of 8 days
apart between the two administrations.

Concurrent and Predictive Validity. Concurrent validity
was addressed by correlating the PPTSQ scores with the
Group Environment Questionnaire (GEQ; Carron et al.,
1985). Furthermore, concurrent validity was also tested by
correlating the PPTSQ with the Team Assessment Diagnostic
Instrument (TADI; Johnson et al., 2007), which is an SMM

questionnaire. Correlational analysis between the PPTSQ and
an objective measure of performance was used to test its
predictive validity.

The Group Environment Questionnaire
The GEQ (Carron et al., 1985) was designed to measure group
cohesiveness. The conceptual framework, which guided the
development of the GEQ, was derived from the notions of task
and social cohesions stemming from individual and team level
perspectives (see Widmeyer et al., 1985). Social cohesion pertains
to the degree to which group members are bonded or close to
one another while interacting socially. Task cohesion refers to
the degree to which group members remain united while striving
to complete their task or achieve their performance-related goals
(see Festinger et al., 1963; Carron, 1984).

Four subscales are used to capture team cohesion:
interpersonal attraction—social (ATGS); interpersonal
attraction—task (ATG-T); group integration—social (GI-S);
and group integration—task (GI-T). The interpersonal attraction
subscale consists of nine items (i.e., five social cohesion items and
four task cohesion items). The group integration subscale also
includes nine items (i.e., four social and five task cohesion items).
All items are scored on a 9-point Likert-type scale ranging from
strongly disagree (1) to strongly agree (9). Twelve items (i.e., 1,
2, 3, 4, 6, 7, 8, 11, 13, 14, 17, and 18) are negatively worded and
reversed in scoring.

Cronbach alpha coefficients for the ATG-S, ATG-T, GI-S, and
GI-T were found to be r = 0.64, 0.75, 0.76, and 0.70, respectively
(Carron et al., 1985). Using CFA, Li and Harmer (1996) have
confirmed the four-factor model of the GEQ as initially suggested
by Carron et al. Criterion validity of the GEQ was obtained
by identifying a moderate correlation with the team perception
scale of the Sport Cohesiveness Questionnaire (Martens et al.,
1971) and moderate correlations between the task subscales in
team sports and the roles related items of the Team Climate
Questionnaire (Grand and Carron, 1982). As predicted, a non-
significant correlation was obtained between the GEQ and the
Bass Orientation Inventory (Bass, 1962), suggesting that one’s
personal motivation is unrelated to one’s appraisal of his/her
team’s cohesion. In conclusion, the GEQ is by far the most widely
used cohesion questionnaire in sport (Carron et al., 2002).

Team Assessment Diagnostic Instrument
The TADI (Johnson et al., 2007) is a measure of team SMM
content. Five team processes (i.e., SMM factors) emerged from
the EFA analysis accounting for 82% of the variance: General
Task and Team Knowledge (GTTK), Communication Skills (CS),
Attitude Toward Teammates and Task (ATTT), Team Dynamics
and Interactions (TDI), and Team Resources and Working
Environment (TRWE). The Cronbach’s alpha coefficients of the
SMM factors (i.e., 0.76, 0.89, 0.75, 0.81, 0.85, respectively) suggest
adequate reliability (i.e., internal consistency). Furthermore, at
a later stage of their study, Johnson et al. have verified the
five-structure model through a CFA procedure.

The TADI includes 15 items in total, 3 for each team process,
rated on a 5-point Likert scale. Items response is anchored
by strongly disagree (1) and strongly agree (5). A team score
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is calculated by averaging all the items’ scores for each team
member followed by averaging all the team members’ mean
scores. This score was interpreted as the perception of the team
members pertaining to their overall level of SMM. Higher mean
score indicates higher levels of sharedness. Similar mathematical
reasoning was used for each team process independently. Such
calculation afforded capturing the sharedness level of each of the
SMM factors separately.

A Standardized Objective Performance Score
Because our teams performed in different types of competitions
(i.e., league vs. tournament) and under different scoring systems
(e.g., soccer where a win grants 3 points and a loss grants 0 vs.
basketball where a win grants 2 points and a loss grants 1 point),
the performance scores were standardized. Thus, the objective
outcome score was calculated as the percentage of points earned
from the maximum possible points when a loss, a tie, and a
win grant 0, 1, and 2 points, respectively. For example, if a
futsal team won three games, tied two, and lost two, a total
of 8 points was considered. This value was transferred to a
percentage value resulting in a 57.1% (8 points earned divided
by 14 possible multiplied by 100) success rate. Success rate values
were calculated only for the official records of the professional
leagues/tournaments.

Procedure
All teams completed the questionnaire at the end of a tournament
or the end of their regular season. At first, permission to approach
the athletes was obtained from a team representative (e.g., athletic
director, head coach, team’s owner). Then, a convenient time
for administration was coordinated with the head coach either
at the tournament venue or at the team’s site. When repeated
measures took place, both dates were scheduled in advance
with approximately 1 week apart. Following the IRB-approved
protocol, informed consents were obtained from the athletes, and
confidentiality was verbally announced prior to data collection.
Specifically, participants were informed that only the researchers
will have access to the players’ responses. The athletes were asked
to complete the demographics form first followed by a battery
of questionnaires including the PPTSQ, GEQ, and the TADI.
A counter-balanced order was used to eliminate order effects
due to fatigue or loss of interest, which can negatively affect
the response quality and consequently increase the measurement
error. The retest administration included only the PPTSQ.
Prior to the retest, confidentiality was announced again. At the
end of each administration, once the athletes completed the
questionnaire, they were thanked and released.

Statistical Analysis
The analytic approach consisted of several stages. First, using
sample 1 (professional athletes), we fitted different exploratory
models. We started with a three-factor model based on our
conceptual framework that included 12 items composing three
latent factors: effort investment, skills execution, and perceived
outcome. We evaluated this model alongside other models
using Kline’s (2015) fit indices: Standardized Root Mean
square Residual (SRMR < 0.08), Adjusted Goodness of Fit

(AGFI ≥ 0.90), Comparative Fit Index (CFI ≥ 0.90), Root Mean
Square Error of Approximation (RMSEA < 0.08), and Bayes
Information Criterion (BIC), to establish the best-fitted model.
Second, after establishing the best-fitted model, we reexamined
this model by a CFA using three additional samples (college-
athletes sample, professional athletes retest sample, and mixed
sample). Next, we used bivariate correlations to estimate the
concurrent validity between PPTSQ factors and TADI and
GEQ scores. Finally, the predictive validity of the PPTSQ was
obtained by correlating its factors’ scores with the scores of
the standardized objective performance measure. Reliability (i.e.,
internal consistency) was obtained using McDonald’s omega
(ω; Hayes and Coutts, 2020). Omega estimates reliability more
accurately than Cronbach’s alpha when the tau-equivalence
assumption (equal factor loadings of all items) is violated (as
frequently is the case; Trizano-Hermosilla and Alvarado, 2016).
Furthermore, Cronbach’s alpha can be high even if a set of
items measures more than one construct because it only assumes
a construct’s unidimensionality (Green et al., 1977; Graham,
2006) but fails in measuring it directly as such. Omega, on the
other hand, overcomes these limitations and does not rely on
the tau-equivalence assumption and consist of a single-factor
solution extracted from a factor analysis (see Hancock and An,
2020; Hayes and Coutts, 2020). Temporal stability was estimated
via Pearson correlation. Data were analyzed using IBM SPSS
Statistics for Windows, Version 25.0 (IBM Corp., Armonk, NY)
and IBM SPSS Amos Version 24.

RESULTS

The development and validation of the PPTSQ followed a six-
stage procedure. These stages included item generation, content
validity, descriptive statistics, construct validity, reliability, and
concurrent and predictive validity. The first two stages are related

TABLE 2 | Descriptive statistics of the original PPTSQ total score, scales, and
items.

Scale Mean SD Skewness Kurtosis

Total score 3.21 0.86 −0.32 −0.36

Effort investment 3.18 0.91 −0.26 −0.44

Skills execution 2.94 1.06 −0.19 −0.71

Perceived outcome 3.61 0.91 −0.52 0.15

Item 1 3.39 1.10 −0.50 −0.24

Item 2 2.90 1.27 0.00 −0.94

Item 3 3.16 1.16 −0.36 −0.50

Item 4 3.43 1.08 −0.41 −0.13

Item 5 3.19 1.19 −0.35 −0.56

Item 6 2.97 1.15 −0.18 −0.74

Item 7 2.87 1.15 −0.08 −0.67

Item 8 3.74 1.06 −0.59 −0.12

Item 9 3.10 0.99 −0.28 −0.19

Item 10 2.81 1.18 0.03 −0.72

Item 11 3.64 1.10 −0.55 −0.23

Item 12 3.26 0.98 −0.27 −0.03
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to the development of the PPTSQ and were conducted before
data collection. These stages were elaborated on in the method
section and, hence, will not be repeated in this section.

Descriptive Statistics
Prior to testing the study’s hypotheses, central tendencies and
distribution statistics (i.e., mean, SD, skewness, and kurtosis) of
all the PPTSQ items and scales were examined in the first sample
(professional level; N = 231; see Table 2). Items’ mean ranged
from 2.81 (item 10) to 3.74 (item 8); SD ranged from 0.98 (item
12) to 1.27 (item 2). Skewness and kurtosis values for all the
items ranged between –0.94 and 0.03, suggesting no substantial
deviations from normality in the item-response distributions.

Construct Validly (Convergent and
Discriminant Validity)
Several EFA models were tested to identify the best fit to the
data (see Table 3 models 1–3). First, we fitted a three-factor
model based on theoretical foundation that included 12 items
composing three latent factors: effort investment, skills execution,
and perceived outcome. As depicted in Table 3, this model failed
to share an adequate fit to the data. Furthermore, the correlations
between skills execution and the other two factors were very
high (0.91 with the perceived outcome factor and 0.77 with effort
investment). Thus, a two-factor model that included only the
perceived outcome and effort investment factors (see Table 3,
model 2) was tested. This model demonstrated a good fit to the
data. Nonetheless, the omission of one item (item 5) enhanced
model fit indices (see Table 3, model 3). This model was, then,
determined as the best-fitted model to the data.

Figure 2A presents the EFA model, which includes two
factors, effort investment and perceived outcome. Furthermore,
the structural model was then confirmed using three additional
samples. Table 3 and Figure 2B present the CFA of a two-
factor model based on sample 2—the college sample. This
model demonstrated a very good fit to the data. Lastly, the
two-factor model was confirmed by two separate samples:

(a) the professional athletes retest sample and (b) the mixed
professional–collegiate sample (see Table 3 and Figures 2C,D,
respectively). Table 4 presents the descriptive statistics of the
PPTSQ total score and scales for models 1–4. Means ranged from
2.86 (perceived outcome, model 1) to 3.61 (effort investment,
model 1); SD ranged from 0.66 (total score, model 4) to 1.09
(perceived outcome, model 1). Skewness and kurtosis coefficients
for the total score and the scales ranged between −0.70 and 1.1.
Thus, the assumption of distribution normality was conformed.

Considering the entire study’s sample (363 male and 229
female athletes), we examined possible gender differences
for mean PPTSQ scores for both PPTSQ dimensions using
independent samples t-tests. Non-significant gender difference
emerged for male and female athletes in effort investment
scores (M = 3.54, SD = 0.89 vs. M = 3.50, SD = 0.80,
respectively), t(590) = 0.553, p = 0.58, two-tailed. Moreover,
non-significant gender difference was obtained for perceived
outcome (M = 2.89, SD = 1.00 vs. M = 2.94, SD = 0.84,
respectively), t(543.565) = –0.622, p = 0.53, two-tailed. Finally,
non-significant gender effect for PPTSQ total score was revealed
(M = 3.22, SD = 0.81 vs. M = 3.22, SD = 0.70, respectively),
t(537.554) = –0.60, p = 0.95.

Reliability
Table 5 presents the McDonald’s omega coefficients for effort
investment and perceived outcome. Omega coefficients were
adequate across all the samples ranging from 0.75 to 0.84 for
effort investment and from 0.78 to 0.89 for perceived outcome.
In addition, temporal stability for both factors was good (effort
investment dimension: r = 0.85, p < 0.001; perceived outcome
dimension: r = 0.80, p < 0.001). Item-scale correlations were very
high (ranged from 0.79 to 0.92), demonstrating a very strong
item-scale relationship. Inter-item correlations ranged from 0.42
to 0.77, suggesting both inter relationship and differentiation
among the items within the scales. Item-scale and inter-item
correlations for each scale are separately presented in Tables 6, 7.
Considering the entire study’s sample (N = 592; samples 1, 2, and

TABLE 3 | Exploratory factor analysis (EFA) and confirmatory factor analysis (CFA) structural equation modeling (SEM) models for the Perceived Performance in Team
Sports Questionnaire (PPTSQ)—attached in a separate file.

Model Items Sample N Analysis
type

Chi-
square
(CMIN)

DF Probability
level

CMIN/DF RMR SRMR GFI AGFI CFI RMSEA BIC

1 Model 1:
3-factor model

12 Pro, Sample
1

231 EFA 165.562 51 p < 0.001 3.246 0.056 0.047 0.891 0.833 0.943 0.099 312.507

2 Model 2:
2-factor model

7 Pro, Sample
1

231 EFA 30.391 13 p < 0.005 2.338 0.042 0.0329 0.965 0.925 0.981 0.076 112.027

3 Model 3:
2-factor model*

6 Pro, Sample
1

231 EFA 15.482 8 p = 0.05 1.935 0.028 0.022 0.979 0.944 0.989 0.064 86.234

4 Model 3 6 Col, Sample
2

222 CFA 1 14.578 8 p = 0.068 1.822 0.024 0.0248 0.979 0.946 0.987 0.061 84.813

5 Model 3 6 Pro, Re-test,
Sample 3

89 CFA 2 13.32 8 p = 0.101 1.665 0.048 0.056 0.957 0.887 0.98 0.087 71.672

6 Model 3 6 Pro + Col,
Sample 4

139 CFA 3 10.575 9 p = 0.306 1.175 NA 0.99 0.036 NA

EFA and CFA SEM Models for the PPTSQ.*Best EFA fitted model; SRMR, Standardized root mean square residual; AGFI, Adjusted Goodness of Fit; CFI, Comparative Fit
Index; RMSEA, Root Mean Square Error of Approximation; BIC, Bayes Information Criterion. Pro, Professional level, Col, College level.
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FIGURE 2 | Best fitted model (Model #3 - 2-factor model) for samples 1–4. Standardized estimates are presented alongside squared multiple correlation for each
item (upper left corner). All estimates are significant at the p < 0.001. Panel (A) presents results from the EFA analysis (Professional sample, N = 231); Panel (B),
presents results from the CFA analysis (College sample, N = 222). Panel (C) presents results from the CFA analysis (Professional retest sample, N = 89); Panel (D),
presents results from the CFA analysis (mixed sample, N = 139).

4), items composing each factor were highly correlated with the
total factor score ranging from 0.8 to 0.9 and only moderately
related to the total score of the other factor, with correlations
ranging from 0.35 to 0.46.

Concurrent and Predictive Validity
The correlations presented in Table 8 indicate that the PPTSQ
and its two dimensions correlated significantly with TADI and
GEQ scores. The PPTSQ total score was moderately correlated
with the team cognitive measure (i.e., TADI; r = 0.56). Moderate
correlative pattern was evident between the PPTSQ total score
and all the TADI scales (GTTK, r = 0.47; CS, r = 0.46,
ATTT, r = 0.48; TDI, r = 0.46; TRWE, r = 0.42). A low, yet

significant, correlation was revealed between the PPTSQ and
the team social construct of cohesion (i.e., GEQ; r = 0.24).
Within the GEQ, a higher correlation was found between
the PPTSQ and the GEQ group-integration scales (r = 0.36
with both the task and social scales) than with the attraction-
to-group scales (task, r = 0.12; social, r = 0.16). Separately,
the effort investment dimension moderately correlated with
the TADI (r = 0.58), while the perceived outcome dimension
demonstrated a slightly lower, yet still moderate, correlation
(r = 0.44) with it. Similarly, the effort investment dimension
shared a higher correlation with the GEQ then the Perceived
outcome factor (r = 0.27 and 0.17, respectively). These
findings support the concurrent validity of the PPTSQ measure
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TABLE 4 | Descriptive statistics of the modified Perceived Performance in Team
Sports Questionnaire (PPTSQ) scales and total scores.

Sample # Scale Mean SD Skewness Kurtosis

1 Effort investment 3.61 0.91 −0.52 0.15

Perceived outcome 2.86 1.09 −0.08 −0.70

Total score 3.23 0.86 −0.27 −0.14

2 Effort investment 3.47 0.85 −0.13 −0.24

Perceived outcome 2.98 0.87 0.20 0.11

Total score 3.23 0.75 0.07 −0.04

3 Effort investment 3.46 0.82 −0.54 0.93

Perceived outcome 2.92 0.78 −0.10 0.58

Total score 3.19 0.66 0.07 1.10

4 Effort investment 3.48 0.74 −0.18 0.36

Perceived outcome 2.88 0.77 −0.36 0.13

Total score 3.18 0.63 −0.15 0.13

TABLE 5 | McDonald’s omega coefficient (ω) for the Perceived Performance in
Team Sports Questionnaire (PPTSQ) scales in the four samples.

Sample

Scale 1 2 3 4

Effort investment 0.81 0.78 0.84 0.75

Perceived outcome 0.89 0.83 0.88 0.78

TABLE 6 | Item-scale and inter-item correlation matrix for the effort
investment scale.

Sample Item 4 Item 8 Item 11

1 Item 4 1

Item 8 0.539** 1

Item 11 0.507** 0.671** 1

EI total score 0.806** 0.869** 0.861**

2 Item 4 1

Item 8 0.497** 1

Item 11 0.490** 0.628** 1

EI total score 0.809** 0.845** 0.842**

3 Item 4 1

Item 8 0.523** 1

Item 11 0.651** 0.707** 1

EI total score 0.850** 0.842** 0.907**

4 Item 4 1

Item 8 0.417** 1

Item 11 0.475** 0.581** 1

EI total score 0.788** 0.797** 0.851**

**p < 0.001.EI, effort investment.

and its dimensions. Interestingly, using a partial correlation
analysis, we found that, when controlling for the perceived
outcome scores, the correlation between TADI scores and
objective performance diminished (r = 0.02, p = 0.80), as well
as the correlation between GEQ and objective performance
(r = –0.003, p = 0.97).

To test its predictive validity, the PPTSQ was correlated
with an objective performance score. A moderate correlation
(r = 0.47) was identified between these measures. Moreover,

TABLE 7 | Item-scale and inter-item correlation matrix for the
perceived outcome scale.

Sample Item 2 Item 7 Item 10

1 Item 2 1

Item 7 0.697** 1

Item 10 0.769** 0.723** 1

PO total score 0.914** 0.886** 0.917**

2 Item 2 1

Item 7 0.610** 1

Item 10 0.628** 0.623** 1

PO total score 0.872** 0.846** 0.874**

3 Item 2 1

Item 7 0.685** 1

Item 10 0.729** 0.727** 1

PO total score 0.909** 0.881** 0.907**

4 Item 2 1

Item 7 0.513** 1

Item 10 0.565** 0.544** 1

PO total score 0.833** 0.816** 0.849**

**p < 0.001. PO, perceived outcome.

TABLE 8 | Pearson correlations between Perceived Performance in Team Sports
Questionnaire (PPTSQ), Group Environment Questionnaire (GEQ), Team
Assessment Diagnostic Instrument (TADI), and Objective Performance for samples
1 and 2 (combined; N = 453).

(1) (2) (3) (4) (5) (6)

(1) Mean PPTSQ 1

(2) Effort investment 0.914** 1

(3) Perceived outcome 0.918** 0.678** 1

(4) Mean GEQ 0.240** 0.271** 0.170** 1

(5) Mean TADI 0.556* 0.585** 0.436** 0.288** 1

(6) Objective performanceˆ 0.467* 0.310** 0.527** 0.174* 0.258** 1

ˆN = 180 for correlation between objective performance and all other
variables.*p < 0.05, **p < 0.001.

a moderate correlation (r = 0.53) was obtained between
the perceived and the objective outcome scores. Such
a correlation suggests that these variables are related yet
distinct. Finally, effort investment correlated low-moderately
(r = 0.31) with the objective outcome score. Noteworthy,
the PPTSQ has demonstrated stronger relationships with
the SMM measure (the TADI; r = 0.56) than the objective
performance measure (r = 0.26). These results were also
evident with the cohesion measure. The PPTSQ shared a
higher correlation with the GEQ (r = 0.24) than the objective
measure (r = 0.17).

DISCUSSION

It is often assumed that athletes’ perceived performance is
equivalent to the objective outcome. However, psychological
mechanisms of information processing are involved in players’
appraisals of their teams’ operations (e.g., Micklewright et al.,
2009). These mechanisms are idiosyncratic and consist of relative
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analyses of information that are abstract in nature such as
perceived effort (e.g., did the players exert sufficient amount of
effort?) or absolute such as the score (e.g., are the players happy
with this score considering the opponent’s skill level or how
has the game unfolded?). Yet, only a few scientific studies have
addressed this enigmatic notion.

In the current study, we challenged this traditional belief,
where the objective performance score merely determines
perceived performance in team sports. This study centered on
the development and validation of the PPTSQ, a self-report
measure that assesses team sports members’ perceptions about
previous team performances. The PPTSQ development consisted
of a phenomenological analysis that considered the nature of
team goals in sports teams (Brawley et al., 1992) and by each
player’s perceptions of his/her team performance as a whole
(Feltz et al., 2008).

Specifically, the EFA of the PPTSQ retained six items (the
final version of the PPTSQ and its six items are presented
in Supplementary Appendix B) and revealed a two-factor
structure: effort investment and perceived outcome. The factor
of skills execution was omitted due to its very high correlation
with the perceived outcome factor. Confirmatory factor analyses
of three samples confirmed the PPTSQ’s EFA factor structure
obtained by several fit indices (e.g., AGFI, SRMR; Kline,
2015). Importantly, the structure of the PPTSQ was confirmed
on different samples of professional and collegiate athletes,
supporting the generalizability (i.e., external validity) of the final
structural dimensions of the measure.

Overall, the reliability analyses of the PPTSQ provide
satisfactory evidence that the questionnaire is a reliable
measure of perceived performance in team sport. Both internal
consistency and temporal stability were examined to support the
PPTSQ reliability. High internal consistency emerged for both
factors of perceived effort investment and perceived outcome
(0.75 < ω < 0.891). Furthermore, a high correlation was
obtained for temporal stability, with an average of 8 days
between administrations. The temporal stability coefficients of
both the perceived effort investment scale and the perceived
outcome scale were deemed sufficient exceeding 0.80 (see
Vaughn and Daniel, 2012).

Finally, the PPTSQ and its dimensions, perceived effort
investment and perceived outcome, correlated positively and
significantly with the TADI (Johnson et al., 2007) and the GEQ
(Carron et al., 1985) scores. Specifically, as hypothesized, the
PPTSQ and its two dimensions correlated moderately or higher
with TADI. Significant and positive association, although slightly
lower than hypothesized, emerged between the PPTSQ total score
and its dimensions and GEQ.

The overall results of these correlational analyses support
the concurrent validity of the PPTSQ. In addition, the PPTSQ
was correlated with the objective measure of performance to
support its predictive validity. Because the objective measure of
performance was assumed to overlook fundamental differences

1There is no universally accepted guideline for acceptable or adequate omega
reliability (nor to alpha; Lance et al., 2006). The ω coefficient should meet the same
standards as alpha coefficients and a minimum of 0.75 would be preferred although
this is merely a subjective guideline as Reise et al. (2013) suggested.

on the one hand and play an important role on the other, a
moderate correlation was expected between the introspective and
objective performance measures. Indeed, the objective measure
of performance demonstrated a moderate correlation with the
PPTSQ total score. Yet, a slightly lower correlation was identified
for the effort investment dimension, and a slightly higher
correlation was obtained for the perceived outcome dimension.
Overall, these findings support the predictive validity of the
PPTSQ and, at the same time, emphasize its unique contribution
to performance measurement.

Theoretical Considerations
Our study pertained to how athletes perceive the performance
of their teams. The “base rate” of the team (e.g., team
capacities) plays a major role in the establishment of performance
expectations; yet, in performance evaluation, this factor was
overlooked. Herein, Base Rate Fallacy is a human tendency
to neglect the base rates of a case in favor of the event-
specific information (Bar-Hillel, 1980). For instance, million
people play the lottery despite the scant odds against winning
the jackpot. In a similar vein, in sport, one can assume that a
draw in a game represents an equivalent performance satisfaction
for both contenders. However, such performance satisfaction
is often determined by a stochastic concept rather than a
deterministic one. Stochastic analyses consider several variables
(e.g., squad, budget, expectations, how the game unfolded, etc.)
and, although cognitively complex, are performed by athletes
and coaches almost automatically. This, almost automatic,
analysis pattern of relative, multidimensional and complex
information is familiar to athletes, as it characterizes their on-field
decision-making processes (Tenenbaum, 2003). The controversy
of judging sport’s outcome calls for theoretical principles
and empirical data that concentrate on the mechanisms that
account for this phenomenon. Therefore, the PPTSQ was
proposed to examine team players’ appraisals following actual
competitions. Overall, the current study was aimed at establishing
a perceived performance questionnaire in sport and examining its
psychometric properties within adequate samples.

Following the EFA procedure, the modified PPTSQ contained
two scales, perceived outcome and effort investment. The former
factor incorporates the expectations and the objectives of
the athletes concerning team performance. Consistent with
attribution theory (Weiner, 1974), these aspects are more related
to one’s appraisal of ability and task difficulty and, thus, are
relatively external and only partially under one’s control. Yet, they
are vital to perceived performance, as they encompass the athlete’s
initial expectations and appraisals of fundamental differences.
The second dimension captures effort investment properties,
such as commitment and intensity. These properties are relatively
internal and under the player’s control (Weiner, 1974) although
they can also be compared to others. Obviously, these two
factors, although distinct, are interrelated. Team members who
met or exceeded their performance expectations reported being
highly focused and committed; vice versa, falling short of team
objectives resulted in a lower perceived effort (Gould et al.,
1999). Indeed, the results of the current study revealed a
strong correlation (r = 0.68) between the PPTSQ components.
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However, such a correlation, although high, suggests that each
dimension contributes uniquely and sufficiently to a complete
understanding of the athlete’s perception of his/her performance.
This conclusion is further supported by the different correlation
each dimension shared with the GEQ, TADI, and objective
performance measures.

Pertaining to the deletion of the skills execution dimension,
the results indicated an extremely high correlation (r > 0.90)
between skill execution and perceived outcome. It appears that
athletes already consider skill abilities in their initial expectations
and, hence, assimilate them into their appraisal of the outcome.
Further work is required to verify if these two dimensions are
confounded or if there are some conditions in which it is possible
to dissociate them.

Interestingly, this study revealed that the PPTSQ is tied
more closely to the TADI than to the GEQ. This finding
indicates that perceived performance is more associated with
SMM, the cognitive aspect of team performance, rather than
with cohesion that, as aforementioned, is inherently a social
oriented psychological construct. SMM relates to collective
cognitive schemas that dynamically govern team coordination
through team-related decision-making processes. Performance
wise, these processes enable synchronization among the players’
actions under specific task demands (Cannon-Bowers et al., 1993;
Tenenbaum and Gershgoren, 2014).

Concerning predictive validity, both the TADI and the
GEQ demonstrated stronger correlations with the introspective
measure of performance than the objective outcome. Since
team coordination (e.g., superior SMM) and cohesion underly
team performance (Gershgoren et al., 2013; Filho et al.,
2014), our new measure of performance may be considered
a more suitable indicator of team performance. Furthermore,
when controlling for the variable perceived performance, the
statistical relationship between the objective measure and either
the TADI or the GEQ diminished. Altogether, these findings
suggest that the two performance measures, objective and
introspective, are confounded.

Akin with our postulations, outcome result must be addressed
as context dependent (e.g., ranking); otherwise, it may be
misleading. To exemplify, assume that a cohesive underdog
team ties a superior non-cohesive team. The high perceived
performance score of the underdog team and the low perceived
performance score of the superior team will provide a correlative
support to the cohesion-performance linkage that otherwise
could have been remained unnoticed.

When addressing performance measurement, one must
distinguish between expected and unexpected competitive
outcomes. In the case of expected results (for instance, a high-
ranked team dominates the scoreboard against a low-ranked
team or when two relatively equal-ranked teams tie), both
objective and introspective measures are reliable indicators of
performance level. However, under unexpected results (e.g.,
when a low-ranked team ties or beats a high-ranked team, or
when one team dominates a relatively equal-ranked team), only
the introspective measure represents reliably the performance
level of both teams. That is, the introspective measure of
perceived performance remains reliable under both expected and

unexpected conditions. This pattern suggests that the objective
performance measure is inherent within the broader concept of
perceived performance.

We believe that the PPTSQ provides an additional important
contribution in facilitating group metacognition (Hinsz, 2004).
Teammates engage in post-process coordination that comprises
metacognition behaviors pertaining to the team performance.
These include, among others, verbal discussions and video
analyses (Eccles and Tenenbaum, 2004). Post-event reflection
(Chow and Luzzeri, 2019) is a post-competition evaluation
procedure that aims to enhance self-monitoring, self-correction,
and emotional regulation skills among team athletes. Indeed,
teams that engaged in task execution monitoring followed
by future strategies establishment demonstrated improved
performance compared to teams who did not participated in such
processes (Rasker et al., 2000).

In a sense, the PPTSQ requires the subject to perform a
metacognitive evaluation process on a team level. The athlete
is required to reflect on how the team performed during
competitions in terms of effort and whether the outcome
was in line with prior expectations. Metacognition refers to a
person’s knowledge of his cognitive system (Flavell, 1979). It
involves reflective thinking in which the thought process itself
becomes the object of observation. Different theoretical accounts
put forward two main metacognitive processes: monitoring
and control. Monitoring involves a subjective assessment of
the quality of task performance, while control is the decision
made following monitoring (Nelson and Narens, 1990). We
suggest that the two dimensions retained from the PPTSQ,
effort investment and perceived outcome, reflect the two
metacognition processes. Effort investment is related to the
monitoring processes, since the athlete reflects on how the team
functioned during the competition in terms of effort, intensity,
and commitment. On the other hand, the perceived outcome
dimension is related to metacognitive control. Here, the athlete is
faced with outcome items and he/she is forced to decide explicitly
about the end result compared to prior expectations. This task
demands active monitoring over information (i.e., control) rather
than merely monitoring.

Limitations, Future Directions, and
Implications
In self-serving bias, cognitive processes may be impaired by one’s
need to preserve self-esteem (Campbell and Sedikides, 1999).
Thus, under some circumstances, an unreliable response may
be produced to rationalize or justify a certain outcome. As
the PPTSQ aims at capturing high-order cognitive processes,
the usefulness of the responses being provided in this study
might be questioned. However, the reliability and validity of
the PPTSQ provide evidence that professional and collegiate
athletes can truly report on their team’s cognitive processes,
possibly because reaching higher levels of performance requires
strong abilities of analyzing cognitive processes (Breivik, 2013).
To fully capture the utility of a subjective performance
inventory, future PPTSQ studies must incorporate an inclusive
approach that considers samples from novel or moderate
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skill levels as well as youth populations. Furthermore, future
research may include additional performance measures (e.g.,
GPS and video analyses) alongside the PPTSQ and the
outcome score. This line of investigation is especially prominent
for validating the PPTSQ for a single match or a specific
tournament or league.

From a methodological standpoint, the dataset was mostly
based on Israeli participants, limiting the generalizability
of the results. While the Israeli culture is mostly western,
the use of the PPTSQ should be examined in other western
cultures, such as in the US and western Europe, as well as
in Asian, Eastern European, African, and other cultures.
From a linguistic standpoint, although the common back-
translation procedure (Brislin, 1986) was employed to
accurately translate the PPTSQ, the questionnaire being
directly validated in this study is the Hebrew version of the
PPTSQ. Consequently, the original, English version of the
PPTSQ should be examined. Such an examination can be
conducted in future research.

Future directions may address the need for a valid and
reliable measure for individual sports. As individual sports differ
significantly from team sports in various psychological aspects
(e.g., anxiety level), such a measure can facilitate the understating
of one’s experience as he/she performs individually. Moreover,
this measure can be used to better comprehend the relationship
between psychological variables and individual performance.

Despite the prevalence of teams in the exercise and sport
contexts, there is relatively little research involving teams’
mechanisms compared with other psychological topics in
our field (Eys et al., 2019). Thus, the development of a
validated tool that assesses the performance appraisals of
sports teams intertwines the emotions and the pressures
that exist in the competitive sport environment. These
findings support the notion that addressing sport subjective
performance inventory uncovers some blind spots in
the understanding of team performance. Therefore, the
literature of sport and exercise psychology can enrich its
competencies. For instance, sport psychology scholars and
practitioners can operationalize subjective team performance
knowledge via the PPTSQ. Likewise, the completion of post-
performance inventory can tailor the delivery of mental
sessions following sport events and facilitate the preparation for
upcoming competitions.

The development of the PPTSQ and the importance of
perceived performance measure alongside an objective one
supports an applied line of research on the importance of
resourcefulness (e.g., Kennett, 1994). Thus, resourcefulness skills
can enrich one’s adaptive abilities (i.e., tailoring appropriate
solutions and utilizing self-management techniques) with
minimal to no expenses (Goff, 2011). In cases of resourcefulness,
the team can overcome barriers and exceed expectations
(i.e., positive subjective performance evaluation) even if
other, more resourced teams, do objectively better (e.g.,
are ranked higher).

Metacognition can facilitate team information processing
in distinguishing good from poor information (Hinsz, 2004).
In the long run, group-level metacognitive deliberation, as

offered by the PPTSQ, can benefit team performance, as
players and practitioners can learn from experience and
evolve from successes and failures. The positive correlation
between PPTSQ and TADI scores reflects this idea. Yet,
further effort must establish a causal relationship between
the two constructs.

CONCLUSION

To conclude, the current study aimed at developing a
validated tool of post-performance team members’ appraisals,
namely, the PPTSQ. Objective measures of performance
may overlook fundamental psychological mechanisms;
hence, an integration of such a subjective inventory may
provide valuable information in terms of interpreting the
notion team performance. The content of the PPTSQ was
driven by concepts from groups’ goal achievement in
team sports (Brawley et al., 1992) and endorsed by two
respected sport psychology scholars (i.e., content validity).
The construct validity of the modified PPTSQ has been
established in this study including two scales (i.e., effort
investment and perceived outcome) with a demonstration
of high reliability. Furthermore, the analyses confirmed the
concurrent validity between PPTSQ factors and TADI and
GEQ scores and the predictive validity between PPTSQ factors
and objective measures of performance. Future research
should address cultural, skill-level, and linguistic-related
limitations in this study. As a valid and reliable performance
measure that provides a more accurate understanding of the
athletes’ competitive experience than the objective outcome
measure commonly used, the PPTSQ has a great potential
to contribute to sport psychology research. Moreover, the
value of intervention programs, being tailored based on
the PPTSQ’s results, must be investigated for the benefit of
team performance.
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