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naire that is broad, comprehensive, and applicable to
the majority of coaches and athletes. Moreover, it
was decided that the questionnaire should largely
reﬂect (a) the positive aspects of coaches’ and
athletes’ emotions (Closeness), cognitions (Co-orientation), and behaviors (Complementarity); and
(b) the practice environment in which the coach and
the athlete operate, because in this environment they
have more opportunities to develop and ‘‘use’’ their
relationship compared to competitions. Items were
generated based on the qualitative studies conducted
by Jowett and colleagues. Subsequently, an initial
pool of 39 items was developed where each construct
was represented by 13 items.
In Phase 2, a panel consisting of a club coach, a
former international athlete, and two research
students in sport psychology, evaluated the content
validity of the 39 items. The evaluation process
involved classifying the 39 items into one of the
constructs of Closeness, Co-orientation, and Complementarity, as well as rating the degree to which
the content of each item reﬂected the chosen
construct in a percentage scale (0–100%; a higher
percentage indicated a closer association between
the item’s content and the construct). Finally, the
members of the panel assessed the items for clarity in
a dichotomous ‘‘Yes–No’’ scale. The members of the
panel worked independently. Items were retained
only when all members (a) categorized the items into
the same constructs, (b) rated the items as being

highly associated with their respective constructs,
and (c) indicated that the items were comprehensible.
Following this process, seven items each represented
the constructs of Closeness and Co-orientation,
whereas nine items represented the construct of
Complementarity (see Table 1). Two equivalent
versions were produced, one for the coach and
another for the athlete. Both versions contained 23
items, which were similar in terms of content,
numbering, format, and mode of response.
Phase 3 involved the generation of two further
items in order to examine the criterion validity of the
developed questionnaire. Criterion validity is used in
two main contexts: concurrent and predictive validity, both of which are often used for the validation of
new instruments. Predictive validity is used in this
study and involves the use of a criterion to be
predicted. Satisfaction was selected as the criterion
variable over other possible criteria because there is
evidence to suggest an association between interpersonal relationships and satisfaction (e.g., Hinde,
1997; Jowett & Ntoumanis, in press). Although this
type of validity has been termed predictive validity,
‘‘the term has been used in general sense to refer to
functional relations between an instrument and
events occurring before, during and after the
instrument is applied’’ (Nunnaly, 1967, p. 76). Thus,
the intention was to ‘‘predict’’ who does and who
does not experience interpersonal satisfaction at the
time when the CART-Q was administered. Satisfac-

Table 1. The 23-item CART-Q (coach’s version) as derived from the qualitative case studies

Items
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

Closeness
Do you feel close to your athlete?
Do you like your athlete?
Do you trust your athlete?
Do you respect your athlete’s efforts?
Do you feel committed to your athlete?
Do you appreciate the ‘sacrifices’ your athlete has experienced in order to improve his/her performance?
Do you feel that your sport (coaching) career with your athlete is promising?
Co-orientation
Do you communicate enough with your athlete about training?
Do you agree with your athlete’s views?
Do you know your athlete’s strong points?
Do you know your athlete’s weak points?
Do you communicate well with your athlete?
Do you strive to achieve similar goals with your athlete?
Do you feel there is understanding between your athlete and yourself?
Complementarity
Do you think that both of you work appropriately in achieving the goals set?
Do you think that both of you work well in achieving the goals set?
When I coach my athlete, I feel competent.
When I coach my athlete, I feel interested.
When I coach my athlete, I am understood.
When I coach my athlete, I am ready to do my best.
When I coach my athlete, I feel at ease.
When I coach my athlete, I feel responsive.
When I coach my athlete, I adopt a friendly stance.

Note. The relational properties that constitute the key constructs are in italics; they are supported by the literature either at a theoretical or empirical level
or both.
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and behaviors (Complementarity). Criteria for
extraction as proposed by Kline (1994) and others
(Tabachnick & Fidell, 1996) included: (a) eigenvalues greater than 1.0, to indicate that a component
explains more variance than any single item; (b) a
minimum of around 5% explained variance per
component; (c) unique loadings of 0.40 and above,
and of at least 0.10 cross-loading diﬀerences; and
(d) acceptable Kaiser–Meyer–Olkin measure of
sampling (KMO) and Bartlett’s tests for sampling
adequacy and sphericity.
For the 19 items, a three-component structure was
revealed that accounted for a total of 65.8% of the
overall variance. The generated solution indicated
that two items (12 and 14) had cross-loadings smaller
than 0.10, and another two items (9 and 18) recorded
component loadings smaller than 0.40. KMO and
Bartlett’s tests were signiﬁcant. PCA with an oblique
rotation was conducted once again on the remaining 15 items. A simple three-component solution
emerged, accounting for 63.1% of the overall
variance. Note that item 9 failed to record a loading
of 0.40 or above. Table 2 displays the components
on which the items loaded, the items’ loadings,
communalities (h2), the percentage of variance explained by each component, the eigenvalues, and
the a coeﬃcients. The following discussion examines the composition and meaning of each
component.
Component 1 (Closeness). Six items (i.e., 2, 3, 4, 6,
15, and 16) loaded on component 1. The majority
of the items in this component were related to the
construct of Closeness (i.e., 2, 3, 4, 6). However,
component 1 attracted two further items ‘‘work
appropriately’’ (15) and ‘‘work well’’ (16), which
were originally hypothesized to belong to the
construct of Complementarity (see Table 1). The

two items of Complementarity, although interrelated
with the items of Closeness, cannot deﬁne the
construct of Closeness per se. Thus, items 15 and
16 were excluded from the ensuing analysis in order
to retain a component that represents a singular
aspect of the coach–athlete relationship, namely, the
aﬀective aspect.

Component 2 (Commitment). Four items (1, 5, 7, and
13) loaded on component 2. Items 1, 5, and 7 were
representative of Closeness and item 13 was representative of Co-orientation (see Table 1). This cluster
of items shows that although Co-orientation forms a
small part of this component – as did the two
Complementarity items in component 1, it does not
fully explain it. Interestingly, items (8, 9, 10, 11, 12,
14) hypothesized to represent the construct of
Co-orientation were eliminated (see Table 1), suggesting that Co-orientation is not a tenable component. Thus, given that the construct of Coorientation is no longer representative of component
2, or any other component, it is important to address
the identity of this emerged component. The
literature on interpersonal relations and group
processes has identiﬁed that a long-term orientation
such as ‘‘commitment’’ and ‘‘future expectation’’ (see
item 5 and item 7) in ‘‘close’’ relationships (see item
1) reﬂects the construct of Commitment (Wieselquist
et al., 1999). [Item-13 was excluded due to the low
communality produced, indicating that it is unrelated to the domain of interest (see Fabrigar et al.,
1999).] Consequently, component 2 is likely to reﬂect
the construct of Commitment. Rosenblatt (1977)
deﬁned interpersonal commitment as the intention of
a person to maintain an interpersonal relationship.
Here, Commitment is deﬁned as coaches’ and
athletes’ intention to maintain their athletic relation-

Table 2. PCA of the CART-Q (Structure Matrix)

Item Items
no.
2
3
4
6
15
16
1
5
7
13
20
21
22
23

Component Component Component h2
1
2
3

Do you like your athlete/coach?
0.72
Do you trust your athlete/coach?
0.79
Do you respect your athlete/coach’s efforts?
0.84
Do you appreciate the sacrifices your athlete/coach has experienced . . . ?
0.67
Do you think that both of you work appropriately in achieving the goals set?
0.73
Do you think that both of you work well in achieving the goals set?
0.71
Do you feel close to your athlete/coach?
Do you feel committed to your athlete/coach?
Do you feel that your sport career with your athlete/coach is promising?
Do you strive to achieve similar goals with your athlete/coach?
When I coach my athlete/When I am coached by my coach, I am ready to do my best
When I coach my athlete/When I am coached by my coach, I feel at ease
When I coach my athlete/When I am coached by my coach, I feel responsive
When I coach my athlete/When I am coached by my coach, I adopt a friendly stance
Percentage of Variance
42.2
Eigenvalues
5.5
Alpha coefficients
0.86

0.72
0.72
0.77
0.44

11.2
1.5
0.83

0.54
0.56
0.68
0.77
9.7
1.3
0.78

0.65
0.67
0.76
0.59
0.71
0.68
0.56
0.63
0.66
0.43
0.56
0.61
0.51
0.69
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Table 3. Descriptive statistics for the 11-item CART-Q

Items

M

SD

Skewness

Commitment
1. I feel close to my athlete/coach
2. I feel committed to my athlete/coach
3. I feel that my sport career is promising with my athlete/coach

5.26
5.80
5.25

1.31
1.14
1.36

0.67
0.82
0.74

6.16
6.02
6.25
5.64

1.02
1.13
1.01
1.33

1.52
1.22
1.77
0.89

5.97
5.95
6.08
6.08

1.23
1.00
1.14
1.08

1.40
1.15
1.64
1.31

Closeness
4. I like my athlete/coach
5. I trust my athlete/coach
6. I respect my athlete/coach
7. I feel appreciation for the sacrifices my athlete/coach has experienced in order to improve his/her
performance
Complementarity
8. When I coach
9. When I coach
10. When I coach
11. When I coach

my
my
my
my

athlete/When
athlete/When
athlete/When
athlete/When

I
I
I
I

am
am
am
am

coached
coached
coached
coached

by
by
by
by

my
my
my
my

coach,
coach,
coach,
coach,

I
I
I
I

feel at ease
feel responsive to his/her efforts
am ready to do my best
adopt a friendly stance

Kurtosis
0.10
0.18
0.40

Table 4. Fit statistics for the four competing models

Models

df

Scaled x2/df

Robust CFI

NNFI

SRMR

RMSEA (90% CI)

AIC

ECVI

M1
M2
M3
M4

44
43
41
41

3.27
2.29
1.61
1.61

0.85
0.92
0.96
0.96

0.83
0.90
0.94
0.94

0.06
0.05
0.05
0.05

0.15
0.12
0.09
0.09

99.85
52.48
15.86
15.86

0.88
0.68
0.54
0.54

(0.13–0.17)
(0.10–0.14)
(0.07–0.11)
(0.07–0.11)

Note. CFI 5 Comparative Fit Index, NNFI 5 Non-Normed Fit Index, SRMR 5 Standardized Root Mean Square Residual, RMSEA 5 Root Mean Square Error
of Approximation, 90% CI 5 90% confidence interval of RMSEA, AIC 5 Akaike Information Criterion, ECVI 5 Expected Cross-Validation Index, M1 5 Onefactor model, M2 5 Two-factor model, M3 5 Three-factor model, M4 5 One-factor second-order model.

carried out in a two-step approach. In the ﬁrst step,
the three ﬁrst-order models were compared and the
best-ﬁtting model was ascertained. Subsequently, the
convergent and discriminant validities of this model
were determined. In the second step, the best-ﬁtting
ﬁrst-order model was compared to the high-order
model to examine whether the higher-order factor
can adequately represent the covariations among the
ﬁrst-order factors.
The ﬁt indexes in Table 4 show that M1 and M2
did not ﬁt the data very well, as they had high
corrected x2/df ratios, low CFI and NNFI, and high
RMSEA values. M3 had a superior ﬁt compared to
the ﬁrst two models. Speciﬁcally, the x2/df ratio was
below 2, and the CFI, NNFI, and SRMR values
verged on the cut-oﬀ criteria proposed by Hu &
Bentler (1999). Nevertheless, the RMSEA was
relatively high (0.09) and its conﬁdence interval did
not include the 0.05 value. However, it is worth
mentioning that when the sample size is small
(No250), as in the present study, the RMSEA is
problematic, because it tends to over-reject true
population models (Hu & Bentler, 1999).
A comparison of the three models clearly shows
the superiority of M3. Speciﬁcally, w2 diﬀerence tests
between M1 and M3 (x2diﬀ(3) 5 77.99; Po0.001) and
between M2 and M3 (x2diﬀ(2) 5 32.62; Po0.001)
were signiﬁcant. These tests demonstrate a signiﬁ-
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cant loss of ﬁt moving from the three-factor model to
the two- and one-factor models. Furthermore, M3
had lower AIC and ECVI values, indicating that it is
more parsimonious and more likely to be replicated
in an independent sample compared to M1 and M2.
Convergent and discriminant validity. According to Li
& Harmer (1996), convergent validity is reﬂected by
the degree to which certain items ‘‘converge’’ as
indicators of a hypothesized construct. This was
evaluated by examining whether each of the items in
the best-ﬁtting model M3 had substantial loadings to
their hypothesized factors. All factor loadings were
high, ranging from 0.68 to 0.90 (M factor loading 5 0.80) and statistically signiﬁcant (Po0.001).
Additional evidence for the convergent validity of
the reﬁned CART-Q was obtained in the variance
extracted estimate (Fornell & Larcker, 1981). This
estimate represents the average proportion of variance in the items accounted for by their underlying
factors in relation to the amount of variance due to
measurement error. According to Fornell & Larcker
(1981), values above 0.50 are satisfactory. In this
study, the values were 0.61 for the Commitment
factor, 0.66 for the Closeness factor, and 0.67 for the
Complementarity factor. Taken together, the results
supported the convergent validity of the reﬁned
CART-Q subscales.

