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Abstract

The development of talented athletes is a priority for many countries across the
world, including China. A validated Chinese five-factor Talent Development
Environment Questionnaire (TDEQ-5) would go some way in helping researchers
and practitioners investigate talent development systems within China from an
evidence based perspective. For this purpose, the 25-item English TDEQ-5 was
translated to Chinese through a standardised process. The translated scale was then
administered to 538 talented Chinese youth athletes. Confirmatory factor analysis
revealed an adequate model fit of the scale. The internal reliability, concurrent and
discriminant validity and test-retest reliability of the scale were adequately
supported. The scale was also invariant across gender. It is recommended that the

Chinese TDEQ-5 can be used with confidence in both applied and research settings.
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Introduction

As prefessional-performance standards in sport have increased over recent years, the
effective development of talent has become increasingly important (Martindale,
Collins, & Daubney, 2005). It is no longer enough to rely on natural aptitude alone,
and effective talent development (TD) processes offer the most appropriate
environment to help athletes realise their athletic potential (Williams & Reilly,
2000). While it is tempting to focus on pinning down the criteria required to identify
talent in order to focus resources at those who are most talented, research has shown
this to be illusive due to the difficulty and complexity of doing so-with-any-useful
acedracy, especially at pre-maturation phases (e.g., Vaeyens, Gullich, Warr, &

Philippaerts, 2009).

In contrast to this, practitioners and researchers alike have acknowledged that
the environment that an individual plays and trains in can be highly influential to
their development (e.g., Henriksen, Stambulova, & Roessler, 2010; Li, Wang, &
Pyun, 2014; Martindale et al., 2010). As such, it makes sense to continue to increase
the knowledge and understanding around what effective TD environments ‘look
like’, building on work to date. For example, work by Bloom (1985), Cété and
colleagues (e.g., Coté, Turnnidge & Evans, 2014) and Durand-Bush and Salmela
(2002) have outlined the typical career progression of athletes and types of
experiences that are perceived to be useful. Other researchers have focussed on
understanding the personal characteristics of successful developers and the
environments that promote them (e.g., Abbott; & Collins, 2004; Ames, 1992; Deci &
Ryan, 2008; Harwood, Barker, & Anderson, 2015; MacNamara, Button, & Collins,
2010; Toering et al., 2011; Van Yperen, 2009). Others have looked at the

characteristics of successful TD cultures (e.g., Henriksen, Stambulova, & Roessler,
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2011: Larsen, Alfermann, Henriksen, & Christensen, 2013 Henriksen-Stambulova;
&-Roessler;2011), academies (e.g., Douglas & Martindale, 2008; Mills, Bultt,
Maynard, & Harwood, 2012) and higher order goals and systems associated with an
effective ‘development phase’ leading to elite status (e.g., Martindale, Collins, &

Abraham, 2007).

There are clearly a large number of factors that can contribute to athletic
development and success (Li et al., 2014). In an attempt to provide a way of
facilitating practical application of evidence, Martindale et al. (2005) identified four
key features of the TD environment that consistently emerged through the TD
literature. These four themes are: (a) long-term aims and methods, (b) coherent
support and messages, (¢) emphasis on appropriate development, and (d)
individualised and ongoing development. The detail of these features were supported
and expanded upon through qualitative work within a UK context (Martindale et al.,
2007). Based on these four empirical themes and in an effort to facilitate evidence-
based practice in TD, Martindale and colleagues (2010) developed the “Talent
Development Environment Questionnaire” (TDEQ) for assessing key TD
environmental factors. Their exploratory factor analysis with 590 youth athletes led
to a 59-item seven-factor structure scale: long-term development focus, quality
preparation, communication, understanding the athlete, support network, challenging
and supportive environment, and long-term development fundamentals (Martindale
et al., 2010). The creation and development of the TDEQ helped to advance the
potential for TD research, in particular in relation to monitoring the ongoing

environmental factors that are important for effective TD.

To date, there have been several studies that have used the TDEQ to investigate

TD environments. For example, environmental qualities associated with quality
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preparation and understanding the athlete have been linked with more successful
progression rates in UK swimming talent pathways and rugby academies (Martindale
et al., 2013). Environments that emphasised a long-term focus, individualised
coaching approaches and had more established support networks were found to
predict higher psychological wellbeing and lower stress in players involved with
Swedish youth football academies (lvarsson et al., 2015). Also, two studies
investigating athletes from Asia found that the environment was positively
associated with motivational outcomes. Specifically, within Singaporean and Korean
sport schools, long-term development focus, long-term fundamentals, and support
network were found to be positively associated with intrinsic motivation and
mastery-approach goals (Wang, Sproule, McNeill, Martindale, & Lee, 2011; Wang,

Pyun, Li, & Lee, 2016).

It is important to note that ongoing work has been focussing on the
development and validation of a shortened TDEQ. Initially, Wang et al. (2011)
modified the TDEQ in an attempt to minimise its psychometric limitations (e.g., low
internal reliability in the challenging and supportive environment subscale). Their
modification led to a 36-item six-factor TDEQ: long-term development focus,
quality preparation, communication, understanding the athlete, support network, and
long-term development fundamentals (cf., Wang et al., 2011), although the factor

structure of the modified TDEQ was not examined.

More recently, Li, Wang, Pyun, and Martindale (2015) examined the reliability
and validity of the modified TDEQ through both exploratory factor analysis and
confirmatory factor analysis with Singaporean youth athletes. Their analyses yielded

a 25-item five-factor structure (i.e., TDEQ-5): long-term development focus-(five

Hems), alignment of expectations-{five-ems}, communication-(feuritems), holistic
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quality preparation-{seven-iterms}, and support network-{(feuriems). The scale was

also found to have adequate to good internal reliability (o = .79 to .86). The authors
concluded that the refined TDEQ (TDEQ-5) appeared to be a more practical, reliable
and valid scale for measuring the key identified TD environmental factors. They also
suggested further examining the psychometric properties of the TDEQ-5 (e.g., test-
retest reliability, concurrent validity) in different contexts (Li et al., 2015). To date,
there is no scale available for use within Chinese speaking cultures. As such, and
following recommendations emerging from Li et al. (2015), this study aims to
further validate the TDEQ-5 with talented youth athletes in China. Specifically, the
psychometric properties of the Chinese translated TDEQ-5 will be examined,
including internal reliability, test-retest reliability, factorial validity, and concurrent

validity.

Methods
Overview of research population
China has built a system for talent identification and development that is pyramidal

in nature and has four layers (Hong, Wu, & Xiong, 2005). At the bottom of the

pyramid is the fundamental level. Young athletes, maybe as low as 6 years old, are
selected and trained. Some of them may be selected onto next layer (elementary
level), where semi-professional training is available. The training is usually provided
by sport schools or other schools hosting TD programmes. Only a few of the athletes
(about 5%) will be selected into next two layers (i.e., intermediate level and national
level) to receive professional training and support. The TD programmes for
intermediate level are hosted in institutions such as sport institutes, universities, and

professional clubs. The best players are selected into national teams and they receive
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highest level of TD programmes hosted in different national or oversea training

centres (Wang & Li, 2005).

Participants

A sample of 538 talented youth athletes from China was recruited (males = 222,
females = 310, missing = 6). Participants had a mean age of 17.55 (s = 2.10) years
and were recruited from 28 different individual and team sports such as archery,
athletics, badminton, basketball, cycling, fencing, shooting, and handball (individual
sports = 149, team sports = 375, missing = 14). On average, they had

vehvedreported involvement in their sport for 4.77 years (s = 2.79) and attended

7.22 training sessions each week (s = 3.44). Each training session with-each-session

lasted for an average of 2.25 hours (s = 0.80). All of them represented their

province/municipality to compete at The 2015 Fuzhou National Youth Games.

Measures
TDEQ-5
The Chinese translated 25-item TDEQ-5 with-25-ems-was used to measure

participants’ pereeived-perceptions of five TD environmental features-facters. The

scale has five factors: long-term development focus (five items), alignment of
expectations (five items), communication (four items), holistic quality preparation
(seven items), and support network (four items). A 6-point Likert scales (1 =
“strongly disagree”, 6 = “strongly agree”) was used for measuring participants’
responses.

Basic Needs Satisfaction in Sport Scale (BNSSS)
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Self-determination theory (Deci & Ryan, 1985, 2000) postulates that Peeple-people

have three basic psychological needs;-. These three needs areineluding autonomy

(i.e., the need to experience ownership of one’s own actions and choices),
competence (i.e., the need to feel adequate capability in doing optimally challenging
activities and achieving desired outcomes), and relatedness (i.e., the need to have
sense of belongings and mutual respects; Deci & Ryan, 1985). According-te-sSelf-

determination theory (Deci & Ryan, 20003};-) also maintains that effective social or

environmental factors such as long-term development focus and parental support will

lead to the satisfaction of the three basic psychological needs. For example, athletes

who are trained under long-term development focus are provided opportunities to

understand the rationale of long-term development and gradually improve their

sports performance, which are believed to fulfil their autonomy and competence

needs. Similarly, parental support is expected to build athletes’ sense of belonging

(Deci & Ryan, 2000). Therefore, these three theoretically-based constructs were

selected toFe examine the concurrent validity of the Chinese translated TDEQ-5.;
the- The Chinese version of the BNSSS (Ng, Lonsdale, & Hodge, 2011) was applied
to measure participants’ three basic psychological needs. The scale has three 5-item
subscales to measure each of the needs. Evidence of reliability and construct validity
of this scale was established (see Ng et al., 2011). Participants used 7-point Likert
scales (1 = “not true at all”;-, 7 = “very true”) to give responses.

Procedure

The 25-item TDEQ-5 was firstly translated to Chinese by two bilingual researchers.
The Chinese translated TDEQ-5 was then back translated by another two bilingual
investigators. Two bilingual investigators with expertise in TD research verified the

translation (Brislin, 1980). Thereafter, a pilot study with 20 participants was
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conducted to examine the content validity of the verified scale. The wording of three
items was slightly modified after the pilot phase. Finally, the modified scale was
employed in this validation research (Appendix 1).

Ethical clearance was obtained from the first author’s institution. Invitation

letters were sent to five sport schools-ane-/institutes located at Fujian Province,

Guangdong Province, Hubei Province, Shandong Province, and Tianjin

Municipalityte-get-their-permission-to-conductthisresearch. After getting the

permission to conduct this research from the sports schools/institutes, parental or

guardian informed consent was also obtained before the data collection. The
questionnaires (i.e., the Chinese translated TDEQ-5, the Chinese version of the
BNSSS, and demographic items including participants’ age, gender, sport, and
training) were then distributed to participants in guite-quiet classrooms or meeting
rooms by researchers and/or sport psychologists. The researchers and/or sport
psychologists encouraged participants to respond to the questionnaire honestly. It
took participants approximately 15 minutes to complete the survey. A subsample of
the participants (n = 44) from a sport school also completed the TDEQ-5 at a one-
week interval to examine the test-retest reliability of the scale.

Data analysis

A small proportion of missing values (0.9%) were imputed using Expectation-
Maximization algorithm (Hair, Black, Babin, & Anderson, 2010; Little, 1988).
Subscale scores were reported as means and standard deviation. Confirmatory factor
analyses were conducted to test the factorial validity of the TDEQ-5 using Mplus 7.0
with the robust maximum likelihood estimation procedure (MLM; Muthén, &
Muthén, 1998-2012). The whole data set wit-sphitwas divided into two by random

selection of approximately 50% of all cases for confirmatory factor analysis.
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Namely, sample 1 (n = 270) was used as a calibration sample and sample 2 (n = 268)
was used as a validation sample. A sample size with 200 or above is generally
deemed enough for confirmatory factor analysis (Hair et al., 2010).

To assess the factorial validity, comparative fit index (CFI), Tucker-Lewis
index (TLI), root mean square error of approximation (RMSEA) with 90%
confidence interval (CI), and standardised root mean square residual (SRMR) were
used. Regarding the cut-off values of CFA-CFl and TLI, an index value of over .90
indicates adequate fit and an index value of over .95 represents good fit (Hu &
Bentler, 1999). For RMSEA and SRMR, a cut-off value smaller than .08 and .06
represents adequate and good fit, respectively (Hu & Bentler, 1999). To assess
internal model fit, composite reliability (CR) was used on the top Cronbach’s alpha
(o). The values of .70 or above for cempositerehiabiityCR and o indicate adequate
reliability (Hair et al., 2010). A 95% CI of latent factor correlation that does not
include 1.00 supports discriminant validity between the two estimated factors
(Anderson & Gerbing, 1988).

To examine concurrent validity, zero-order and latent factor correlations
between the five subscales of the TDEQ-5 and three basic psychological needs were
computed with the whole sample. Intraclass correlation coefficients of the five
subscale scores were computed to examine the test-retest reliability of the TDEQ-5.
A coefficient value of above .60 indicates good test-retest reliability (Cicchetti &
Sparrow, 1981).

Additional analyses were conducted to examine the measurement invariance
of the TDEQ-5 across gender (males vs. females). Multiple-group invariance across
sport type was not tested given a small sample size for the individual sport group

(individual sports = 149, team sports = 375). Configural, metric, and scalar variance
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were evaluated in this research (cf., Wang & Wang, 2012). The difference of
MLMy? statistics and change of CFI values between the restricted and unrestricted
models were used for model comparisons. A non-significant AMLMy? statistic and a
change of ACFTI value smaller than .01 suggest invariance between the two compared
models. It is worthy to note that the AMLMy? test is very sensitive to sample size
(Cheung & Rensvold, 2002).

Results
Confirmatory factor analysis
The sample 1 data showed adequate fit to the five-factor model: MLMy? (265) =
478.51, CFl =.914, TLI = .902, RMSEA = .055, 90%CI (.047, .062), SRMR = .051.
Inspection of modification indices indicated that error terms for items HQP1 and
HQP2 (y%{265) = 27.17, expected parameter change = 0.37) as well as items HQP6
and HQP7 (y% = 29.54, estimated parameter change = 0.42) had relatively large
modification indices compared with the rest. In addition, as all the four items
measured contents related to holistic quality preparation, their residuals were
expected to be correlated. Therefore, the measuring-measurement model was re-

specified by having the above-mentioned pairs of error terms as correlated-cerrelated

the-twe-patrs-of-errer-term. The model fit of the re-specified model was improved:

MLMy? (263) = 427.22, CFI = .934, TLI = .924, RMSEA = .048, 90%CI (.040,
.056), SRMR = .050. Factor loadings ranged from .51 to .80. Sample 2 was used to
cross-validate the measurement model found with sample 1 and the data showed
adequate fit to the model: MLMy? (263) = 414.73, CFI = .934, TLI = .925, RMSEA
=.046, 90%CI (.038, .055), SRMR = .052. Factor loadings ranged from .48 to .86.

Composite reliability and discriminant validity
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Table 1 presents the descriptive statistics, internal reliability, and correlations among

the five TD environmental factors. Participants generally reported a moderate to high

level of the five TD environmental factors (M = 3.99 to 4.62 out of 6.00). Reliability

of the five factors were generally adequate across the two samples (CR = .69 to .89;
o = .66 to .89). As expected, the zero-order factor correlations were positive (r = .15
to .67). The latent factor correlations ranged from .20 to .83 and none of its 95%ClI
correlation coefficients include 1.00, supporting the discriminant validity of the
scale. Similar findings regarding reliability and discriminant validity were found

with the whole data (see Table 2).

****Table 1 near here****

****Table 2 near here****

Concurrent validity and test-retest reliability

The whole data showed adequate fit to the five-factor model of the TDEQ-5
(MLMy?[263] = 475.34, CF1 = .954, TLI = .947, RMSEA = .039, 90%CI [.033,
.044], SRMR = .039) and to the three-factor model of the BNSSS (MLMy? [87] =
320.94, CFI =.919, TLI =.902, RMSEA = .071, 90%ClI [.063, .079], SRMR =
.049). As expected, the five TD environmental factors were positively correlated
with the three basic psychological needs (r = .26 to .47, latent factor correlations =
.30 to .61; Table 2). Thus, the concurrent validity of the TDEQ-5 was supported. The
one-week test-retest reliability of the scale was also supported with a sample (n =
44): long-term development focus (ICC =.79), alignment of expectations (ICC =
.84), communication (ICC =.78), holistic quality preparation (ICC = .87), and

support network (ICC =.77).
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Group invariance across gender

Table 3 presents the results of invariance tests across gender (males = 222, females =
310). There was no difference between the configural (baseline) model and the
metric (factor loading) invariance model: AMLMy? (20) = 22.82, p = .30, ACFI = 0.
According to the difference of MLMy? statistic, the baseline model and the scalar
(intercept) invariance model was different: AMLMy? (45) = 72.95, p = .006.
However, the ACFI value was .006, suggesting there was no difference between the
two models. Given the AMLMy? test is very sensitive to sample size, the negligible
value of ACFI, and the adequate model fit across the tested models (Cheung &
Rensvold, 2002), it was summarised that the measurement model of the scale was

invariant across gender. Given the TDEQ-5 was invariant across gender, a series of

t-tests were used to compare gender differences on the five TD environmental

factors. Female participants (M = 4.60, s = 0.64) reported higher scores on long-term

development focus than males (M = 4.45, s = 0.73), t(530) = -2.47, p = .01. There

were no gender differences regarding the other four TD environmental factors.

****Table 3 near here****

Discussion
The aim of this study was to translate and validate a Chinese version of the TDEQ-5.
This would allow practitioners to investigate TD environments set in a Chinese
context more systematically and from an evidence based perspective. To date, there
is very little research on the development of talented athletes from a Chinese
perspective. Also, given the large scale investment and priority that China places on

the success of their elite sportsmen and women (Wang & Li, 2005), it would be
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invaluable to facilitate understanding in this area more broadly. The need for
understanding the differences across cultures within talent identification and
development has been highlighted (Stambulova & Alfermann, 2009},-). i-is-hoped
that-tTranslating and validating the TDEQ-5 can help facilitate research interest and
development regarding TD in Chinese speaking contexts. This study followed
typical procedures for translating and validating questionnaires into other languages

(Brislin, 1980).

guestiopnatre-The resutlsresults of the two confirmatory factor analyses confirmed

the five-factor structure of the TDEQ-5 found in the Singapore study (Li et al.,
2015).

In order to check the concurrent validity of the scale, the particiapnts
participants also filled out the Chinese version of the BNSSS (Ng et al., 2011).
According to self-determination theory (Deci & Ryan, 2000), it was expected that
features of effective TD environments would correlate positively with the

satisfaction of basic psychological needs of the athletes. Effective TD environmental

factors such as holistic quality preparation and support network guahty-trairing

enhaneing-can be considered as positive social antecedents facilitating athletes’ basic

psychological needs. For example, offering a high guality training programme

coupled with sports sciences support to athletes is expected to gradually improve

their sports skills and competence (Deci & Ryan, 2000). Similarly, other three TD
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environmental factors focus on providing long-term development opportunities,

establishing attainable and measurable goals, and giving feedback will also nurture

athletes’ basic psychological needs (Li, Wang, & Pyun, 2016). As expected, Fhe

resultsthe current study findings showed that the five TD environmental factors were

positively related to the three basic psychological needs, providing the initial
evidence of concurrent validity of the TDEQ-5.

Generally, internal reliability of the Chinese version of the TDEQ-5 was
adequate (o = .69 to .89) and was comparable to the English version (a =.79 to .86;
Li et al., 2015). The current research was the first to investigate the test-retest
reliability of the TDEQ-5. Forty four of the participants also filled out the TDEQ-5 a
week later to examine the test-retest reliability of the scale and the results showed
adequate support to its test-retest reliability. Additional analyses indicated that
Chinese talented youth athletes, regardless of their genders, interpreted the translated
scale items in a same way. Taken together, the Chinese version of the TDEQ-5 was
considered reliable and valid for use across applied and research contexts.

There are several limitations and implications of the current research. First,

participants of this research were highly trained athletes from five selective sports

schools/institutes in China, the results may not be generalised into other locations.

Second, although the TDEQ-5 has been developed as a generic tool assessing

environmental factors across sport, stage of TD, and culture, there will be context-

specific requirements within TD (Martindale et al., 2010). Given the accepted

complexity and culturally specific nature of TD, a context-specific tool may be

developed based on the current form of the TDEQ-5 in future. Context-specific items

could be generated in future work to cover other critical environmental factors (e.q.,

club-athlete relationships) that have not been considered under the TDEQ-5 (Aalberg
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& Sather, 2016; Henriksen et al., 2011). Meanwhile, it is also important to examine

whether the factor structure of the TDEQ-5 can be replicated in other contexts.

Finally, ir-Hne-with-previeus FDEQ-development-while the TDEQ could be used to

examine and classify environments for research purposes, for applied use, it is

advised that the TDEQ-5 be used more formatively in-applied-contexts-as a

monitoring and development tool. r-orderto-facilitate-formative-evaluation-and

practice-and-reflection—In research contexts, the Chinese TDEQ-5 can aHew-provide

researchers a mechanism by which to investigate TD systems within a Chinese
speaking context. In line with previous research, some examples could include
investigating the relationship between key features of the environment and athlete
progression (e.g., Martindale et al., 2013), stress and wellbeing (e.g., Ivarsson et al.,
2015) and motivational orientations (e.g., Wang et al., 2011:-‘A/ang-et-ak., 2016); and

examine the nature or perceived strengths and weaknesses of sport academies (e.g.,

Mills et al., 2014). Firally—giventhe-accepted-complexity-and-culturally-specific

Conclusions

This research provides initial evidence of concurrent validity and test-retest
reliability for the TDEQ-5 with Chinese youth talented athletes. The Chinese
translated TDEQ-5 shows adequate factorial validity, discriminant validity, and
internal reliability. It is therefore recommended that the scale can be used with

confidence in both applied and research settings in China.
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Descriptive Statistics, Reliability, and Correlations among Five Factors across Samples (Sample 1 = 270, Sample 2 = 268)

CR 0} M SD 1. LTF 2. ACE 3.COM 4. HQP 5. SN
1.LTF .70/.69 .69/.66 4.52/4.55 0.73/0.65 — TJOFF[TL** TO*F*[.67F* . 29%*[.26%* .63**/.62**
2.AOE 77179 .77/.78 4.31/4.33 0.80/0.79 .57**/.50** — .83**/.80** .35%*/.25** 68**/.63**
3.COM .86/.80 .85/.80 4.61/4.62 0.91/0.83 .61**/.46** .67**/.63** — .38**[.35%* . 70**/.59**
4. HQP .88/.89 .88/.89 4.00/3.97 1.01/0.99 .20**/.21** .28**/.21** .34**/.30** — .20*/.20*
5. SN .75/.76 .81/.79 4.02/4.04 0.91/0.87 .45**/.46** 53**[.48** 56**/.44** 19**/15% —

Note. ** p < .01, * p <.05. CR = composite reliability, LTF = long-term development focus, AOE = alignment of expectations, COM =

communication, HQP = holistic quality preparation, SN = support network. The latent factor correlations are presented above the

diagonal, and the zero-order correlations are presented below the diagonal. Values for sample 1 are presented on the left-hand side, and

statistics for sample 2 are presented on the right-hand side.
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Table 2

Descriptive Statistics, Reliability, and Correlations among Studied Variables (n = 538)

1. 2. 3. 4. 6. 8.
CR o M(SD) 5. SN 7.Competence
LTF AOE COM HQP Autonomy Relatedness

4.54

1.LTF 67 .68 — T4F* 73F* 29%*%  63** 5g** B1** B1**
(0.69)
4.32

2. AOE 80 .78 S4x*  — 82** 30**  .66** .59** H59** 52**
(0.79)
4.62

3.COM 83 .83 54**  gh*¥*  — 36**  .B5** 49** A9** A5**
(0.87)
3.99

4. HQP .88 .89 21**  25**  32** — 20*  .30** 30** .38**
(1.00)
4.03

5.SN A5 .75 A5**  BOo** 50** A7** — 50** 50** A1**
(0.89)
5.08

6. Autonomy .84 .83 A3F*F AT 41 26%*%  40*%*  — 85** T76**

(1.04)
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7. 5.36
85 .85 AS5** A7** 30%* 28**%  39F*  72%* — 82**
Competence (0.93)
5.46
8. Relatedness .82 .82 A5** - 39**  35** 30**  .33**  .66** B7** —
(0.91)

Notes. ** p < .01, * p <.05. CR = composite reliability, LTF = long-term development focus, AOE = alignment of expectations, COM
= communication, HQP = holistic quality preparation, SN = support network. The latent factor correlations are presented above the

diagonal, and the zero-order correlations are presented below the diagonal.
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Table 3

Results of Multiple Group Invariance Test (Males = 222, Females = 310)

26

RMSEA (90% Model AMLMy?
MLMy? (df)y CFl TLI SRMR ACFI
CI) comparison (Adf)
Model 1: Males 342.08(263) .961 .956 .037(.025,.047) .051 — — —
Model 2: Females 424.83(263) .937 .929 .045(.037,.052) .048 — — —
Model 3: Configural
765.38(526) .948 .941 .041(.035,.048) .049 — — —
invariance
Model 4: Metric invariance 788.20(546) .948 .942 .041(.034,.047) .052 3vs. 4 22.82 (20) 0
Model 5: Scalar invariance 837.53(571) .942 .939 .042(.036, .048) .055 3vs. 5 72.95(45)** .006

Notes. ** p <.01. MLMy~ = Satorra-Bentler scale chi-square, df = degree of freedom, CFI = comparative fit index, TLI = Tucker-Lewis

index, RMSEA = root mean square error of approximation, SRMR = standardised root mean square residual, Cl = confidence interval.
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Appendix 1

The Five-Factor Talent Development Environment Questionnaire Factors and Items
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competition performances, physically, mentally, technically, tactically).
11, B Mo e BIatam IR R oI5 ia 8 S s Z A g Chbtm: RSMPE S, HUFEERIL, BHORE, OF, £
AR

Item Content Coding
1. My training is specifically designed to help me develop effectively in the long term. LTF1
1 RNZGRZEE R TTRTR, A BT 3AKm 1) R SR K L)
2. My coach emphasizes-emphasises that what I do in training and competition is far more important than winning. LTF 2
2. BRI LR T 2R 00, b A HE SR B B 3
3. I spend most of my time developing skills and attributes that my coach tells me | will need if | am to compete successfully | LTF 3
at the top/professional level.
3. JRIE K I [ FEAE R AR L B RN Dy 2 U JR R BB )3 sl 3 7 A 3 i
4. My coach allows me to learn through making my own mistakes. LTF 4
4. BRIV B B BOER P SR BRI A g
5. 1 would be given good opportunities even if | experienced a dip in performance. LTF5
5. A FRANE B s R BRI, RIS/ — i Baile (n. HEEEIZ) .
6. My coaches make time to talk to my parents about me and what | am trying to achieve. AOE1
6. Sk 2 HE BT IR AR A BERZ I, LEADAT] T AR I B AN B AR S H A
7. The advice my parents give me fits well with the advice | get from my coaches. AOE2
7. kT B, B SEGS EHNENEAZ.
8. My progress and personal performance is reviewed regularly on an individual basis. AOE3
8. WA NI DG AR I 2 bl A R .
9. I am involved in most decisions about my sport development. AOE4
9. k&2 H I RIIsF R vk (ke Soein IR B is) .
10. I regularly set goals with my coach that are specific to my individual development. AOE5
10. o WM B soE AT A KE HFF .
11. My coach and | regularly talk about things | need to do to progress to the top level in my sport (e.g. training ethos, COM1
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12. My coach and | talk about what current and/or past world-class performers did to be successful. COM2
12. HM I W R DA BB 1 B IL 75 38 31 532 A e AT B
13. My coach and | often try to identify what my next big test will be before it happens. COM3
13. #p e 2 Z WA R BRI ERHS (Hbn: R3E, ddAR)
14. My coach explains how my training and competition programme work together to help me develop. COM4
14. #gh o MM RE Gorn L FE 2 dn ] LR R Bh B D 1
15. My coach rarely talks to me about my well-being. (R) HQP1
15. HHAR D IR BB IT Lo
16. My coach doesn’t appear to be that interested in my life outside of sport.(R) HQP2
16. Zigpxt Fas NI ZR AR AR TG B A 4 0%
17. My coach rarely takes the time to talk to other coaches who work with me.(R) HQP3
17. ZRERIR D A6 1) 25 A0 FAth 75 B 3R B 158 0
18. I don’t get much help to develop my mental toughness in sport effectively. HQP4
18. FAERERE /I EA R RIRZ KA.
19. I am rarely encouraged to plan for how | would deal with things that might go wrong. (R) HQP5
19. JAR D s a2 v Rl dn ey fb B — Se R RE o R ) 3 CRbdn: ARiE BRIIRED
20. The guidelines in my sport regarding what | need to do to progress are not very clear. (R) HQP6
20. XTI BT A A BEEE s T RSP IR S T IFARIRTGE 2
21. I am not taught that much about how to balance training, competing, and recovery. (R) HQP7
21 FIEA FIURZ KT W T I SR, FESRATIREE =38 Z TA 1K &R
22. Currently, I have access to a variety of different types of professionals to help my sports development (e.g. SN1
physiotherapist, sport psychologist, strength trainer, nutritionist, lifestyle advisor).
22. WIAE ] UMA R Bl A (e #7000, (OEEERITSE) ARG R ).
23. | can pop in to see my coach or other support staff whenever I need to (e.g. physiotherapist, psychologist, strength trainer, | SN2
nutritionist, lifestyle advisor).
23. 5 /i E, FRAT DU BRI FREE HAb ML B CRean: FTM, OB
24. My coaches talk regularly to the other people who support me in my sport about what | am trying to achieve (e.g. SN3

physiotherapist, sport psychologist, nutritionist, strength and conditioning coach, lifestyle advisor).

24. FIH G IR AR LN SRR FRAR LB H F
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25. Those who help me in my sport seem to be on the same wavelength as each other when it comes to what is best for me
(e.g. coaches, physiotherapists, sport psychologists, strength trainers, nutritionists, lifestyle advisors).

25. 9 KB A il G 3R, RSl N B3 22 [8] AR A — 5

SN4

Notes. LTF = long-term development focus, AOE = alignment of expectations, COM = communication, HQP = holistic quality
preparation, SN = support network, (R) = reversely coded item.




