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A B S T R AC T

The aim of this study was to explore how perceptions of coaches’ behaviour affected athletes’ well-
being, by examining: (a) the potential change in perceptions of need-support from the coach (over 
an academic year), and (b) the within-person relationship between the three aspects of need-sup-
portiveness and subjective vitality at the end of the winter sport season. Elite student athletes (N = 
102, M age = 17.04) completed a questionnaire three times. Bayesian growth curve analyses showed 
that perceptions of relatedness and autonomy support were stable and high throughout the year. In 
contrast, perceptions of competence support decreased during the season. In addition, the results 
showed a credible positive within-person relationship between changes in all three facets of need-
supportiveness from the coach and vitality measured at the end of the season, which supports SDT 
tenets. These findings reveal the importance of need-support for athletes’ well-being, and show that 
competence support needs extra attention in the elite sport context where competence satisfaction 
is constantly challenged. 
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Introduction 

“Successful athletes with controlling coaches are proof that 
being controlling is a good motivational strategy” is a typical 
counter argument when discussing the importance of need-
supportive coaching. Controlled motivation can indeed be a 
very powerful motivation, especially when self-worth is on the 
line (Ryan & Deci, 2017). In fact, both controlling social contexts 

and supportive social contexts can produce medal winners. At 
least for some, however, this “evidence that control works” fails 
to mention that this controlling, need thwarting style has its 
costs (Adie, Duda, & Ntoumanis, 2012; Balaguer et al., 2012; Che-
val, Chalabaev, Quested, Courvoisier, & Sarrazin, 2017). By con-
trolling, we mean an interpersonal style that actively thwarts 
athletes’ needs, going beyond the mere absence of need-sup-
portive behaviours (Bartholomew, Ntoumanis, Ryan, Bosch, & 

* The data was collected before and after the implementation of the Motivation Activation Program in Sports (MAPS: Berntsen & Kristiansen, 2019).
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Thogersen-Ntoumani, 2011). Furthermore, the need-support-
ive and controlling interpersonal styles are orthogonal, and 
coaches often use a combination of these two styles (Matosic 
et al., 2016). A need-supportive style is defined as autonomy-
support acompanied by structure and interpersonal involve-
ment (Mageau & Vallerand, 2003). 
The critical difference between a controlling and supportive 
pathway to elite sports is the well-being of the athletes op-
erating within the sport context. Research supports the of-
ten observed costs from controlling coaches such as general 
ill-being (Cheval et al., 2017), burn-out (Balaguer et al., 2012; 
Healy, Ntoumanis, van Zanten, & Paine, 2014), maladaptive 
coping (Bartholomewet al., 2011), and disaffection (Curran, 
Hill, Hall, & Jowett, 2014), whereas the autonomy-supportive 
coaching style is associated with athlete well-being (Adie et al., 
2012; Balaguer et al., 2012; Bartholomew, Ntoumanis, Ryan, & 
Thøgersen-Ntoumani, 2011; Bartholomew, Ntoumanis, Ryan, 
Bosch, et al., 2011; Cheval et al., 2017; González, Tomás, Cas-
tillo, Duda, & Balaguer, 2017; Healy et al., 2014). In this study 
with aspiring young athletes, we conceptualize psychological 
well-being in terms of subjective vitality in our exploration of 
changes in need-supportiveness and its association with well-
being over a competitive season at an elite sport school. 

The context of the present study
The present study was executed at The Norwegian College of 
Elite Sport (hereafter NTG), a non-profit private foundation. 
Elite sport schools in Norway are important stakeholders for 
talent development (Kristiansen & Houlihan, 2017). NTG cur-
rently runs six schools with 990 students participating in 27 
different sports (NTG, 2018). Current and former NTG athletes 
have achieved considerable success, accumulating around 600 
national championship gold medals, 175 world championship 
medals, and 26 gold, 17 silver, and 21 bronze medals in the 
Olympics (between the 1992 and the 2018 winter Olympics) 
(NTG, 2018). The school has high ambitions for their student-
athletes (Berntsen, Lemyre, & Røe, 2014), and both athletes and 
coaches may experience pressures over a season. Coaches may 
experience pressures from the school to live up to its elite sta-
tus. Athletes may experience performance pressures from their 
parents’ and coaches. 

Self-Determination Theory

Self-determination theory (SDT) is based on the assumption 
that certain social conditions facilitate or hinder human flour-
ishing (Deci & Ryan, 1985, 2000; Ryan & Deci, 2017). The satis-
faction of three basic psychological needs, the needs for au-
tonomy, competence, and relatedness, are essential to optimal 
functioning and growth, integrity, and well-being (Ryan & Deci, 
2000). Autonomy refers to the perception that one’s actions 
are reflectively self-endorsed. Competence is feeling that one 
interacts effectively and confidently with the environment. Re-
latedness is when one feels cared for and connected to others, 
and experiences a sense of belonging (Ryan & Deci, 2017). 

Basic psychological needs theory (BPNT), the fourth of SDT’s 
six mini theories, is based on the notion that satisfaction of the 
three needs is facilitated and predicted by autonomy-support 
(Ryan & Deci, 2017). For instance, for athletes to feel competent 
it is critical that their actions are perceived as self-organized 
or initiated—in other words, they feel ownership of the activi-
ties in which they succeed (Deci & Ryan, 1985). Autonomy is 
fundamental for competence. The psychological needs for 
relatedness and competence depend on the person’s capac-
ity and freedom to self-organize (Ryan & Deci, 2017). Hence, 
autonomy-support is a critical aspect of a need-supportive 
environment (Ryan & Deci, 2017), and also for young talents 
within a structured sport school context. Autonomy support-
ive behaviours have been shown to simultaneously support 
more than one psychological need. This has been referred to 
as the multiple-needs effect, and has been observed in correla-
tional studies (Adie, Duda, & Ntoumanis, 2008; Adie et al., 2012; 
Amorose & Anderson-Butcher, 2007; Gagné, Ryan, & Bargmann, 
2003; Hodge & Lonsdale, 2011; Pelletier, Fortier, Vallerand, & Bri-
ere, 2001), longitudinal correlational studies (Adie et al., 2012; 
Pelletier et al., 2001), and in intervention-based studies (Cheon, 
Reeve, Lee, & Lee, 2015; Cheon, Reeve, & Ntoumanis, 2018). 
Despite the multiple need effect associated with autonomy-
support, Tessier, Sarrazin, and Ntoumanis (2010) argue that in-
terventions must feature an explicit focus on both competence 
support and relatedness support to use the terminology need 
supportive. It has been suggested that need-supportive behav-
iours include autonomy support that is accompanied by struc-
ture and interpersonal involvement (e.g., Mageau & Vallerand, 
2003; Matosic, Ntoumanis, & Quested, 2016; Taylor & Ntouma-
nis, 2007). Structure was explained as the extent to which the 
coach allows her or his athletes to feel competent (Mageau & 
Vallerand, 2003). Coaches can, through their instructions and 
structure, and, based on their knowledge, be essential to ath-
lete progress and perception of competence. Involvement was 
explained as the extent to which the coach allows athletes to 
connect with others (Mageau & Vallerand, 2003). Structure and 
involvement of the coach are important determinants of ath-
letes’ perceptions of competence and relatedness in addition 
to existing autonomy-supportive behaviours and their mul-
tiple needs-effects (Mageau & Vallerand, 2003; Matosic et al., 
2016; Ntoumanis, 2012). 

Coaching in the elite sport school context

Coaches with athletes competing in high-stake sport compe-
titions tend to adopt maladaptive coaching styles (Cheon et 
al., 2015) as “elite contexts can often involve more pressure to-
ward winning, which can readily translate into more controlling 
styles” (Ryan & Deci, 2017, p. 496). Rocchi and colleagues (2013) 
confirmed that coaches tend to act less autonomy-supportive 
towards their athletes when perceiving pressure from above 
(e.g., administrators) or from below (e.g., athlete disengage-
ment). This is in concert with two (of three) of Mageau and Val-
lerand’s (2003) determinants of coach behaviours as found in 
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their coach-athlete motivational model. First, coach context or 
pressure from above is the pressure the coach feels to perform, 
which can in turn lead them to pressure athletes to perform. 
Second, coaches’ perceptions of athlete motivation and behav-
iour (pressure from below) can influence coach controlling be-
haviours towards athletes. Additionally, Mageau and Vallerand 
(2003) included coaches’ personal orientation as a determinant 
of coach behaviour. Coaches’ beliefs about what good coach-
ing is will likely influence the ways in which they behave to-
wards their athletes, consequently. The elite competitive con-
texts can pressure coaches toward a maladaptive controlling 
style, which can reduce their need-support and thus need-sup-
port is at risk in the elite context. Unfortunately, athletes and 
coaches operating in competitive contexts experience a great 
deal of pressure—the higher the stakes, the more pressure to 
win (Fortier, Vallerand, Brière, & Provencher, 1995; Reeve & Deci, 
1996; Ryan & Deci, 2017).
In a study by Cheon et al. (2015) with the aim to test athletes’ 
perceptions of their coaches’ interpersonal-style, one inter-
vention group of coaches received training in the autonomy-
supportive style while the coaches in the control group did 
not. Afterwards, the athletes perceived the coaches from the 
intervention group as somewhat more autonomy-supportive, 
and they generally maintained measures of motivation, en-
gagement, and functioning over eight weeks. In contrast, the 
athletes of the coaches from the control group were perceived 
as less autonomy-supportive, and athletes experienced dete-
rioration in all measures. The intervention results led Cheon et 
al. (2015) to conclude that enacting an autonomy supportive 
coaching style functions as an antidote to a controlling coach 
style. 

The need for competence in the sport school contexts

Rivalry and constant competition between athletes are a big 
part of the elite sport school context. Competitive settings can 
offer opportunity for skill development or mastery at drills and 
exercises and strengthen intrinsic motivation or foster control-
ling aspects such as comparing athletes to each other and un-
dermining intrinsic motivation (Ryan & Deci, 2017). Research 
on intrinsic motivation has shown that when participants lose 
in competition their intrinsic motivation often suffers, largely 
through diminished feelings of competence (Ryan & Deci, 
2017). Vansteenkiste and Deci (2003) found that when offering 
positive competence feedback to athletes who had lost, their 
intrinsic motivation was higher than athletes who lost but did 
not get this kind of feedback. In the same study, Vansteenkiste 
and Deci found that receiving a monetary reward following a 
win counteracted the positive aspect of winning because it 
was perceived as controlling. These findings are important for 
athletes in the elite school context, especially considering they 
often receive prizes in the form of trophies, money, or material 
goods (e.g., bags, clothes, goggles, skis, snowboards). On top 
of these tangible rewards, athletes are subject to performance-
contingent rewards (e.g., ranking; Ryan & Deci, 2017). Indeed, 

reward systems are a big part of athletes’ lives (Treasure, Le-
myre, Kuczka, & Standage, 2007). 
SDT suggests that need-supportive coaching is equally impor-
tant at all levels of sports (Ryan & Deci, 2017). At the top level 
of youth elite sport, there is an intense competition schedule, 
and we expect athletes’ competence satisfaction to suffer, even 
when coaches offer positive competence feedback. 
Based on the theoretical framework discussed above, we 
hypothesized that elite competitive contexts can pressure 
coaches toward a maladaptive controlling style and that need-
support is at risk in the elite context. However, there is scant 
literature in sport and exercise psychology on change  in psy-
chological variables such as motivation and stress (Stenling, 
Ivarsson, & Lindwall, 2017). Aditionally, there is limited longi-
tudinal research on assessment of, and change in the three 
constructs of the need-supportive style in an elite sport school 
context. This leaves us with a limited understanding of need-
supportive behaviour in the elite context, and how it affects 
athletes’ well-being.

The present research

The aforementioned concepts of need-supportiveness (predic-
tor) and well-being (outcome) can be located on either side 
of the complete SDT causal sequence (Fortier, Duda, Guerin, 
& Teixeira, 2012; Grouzet, Vallerand, Thill, & Provencher, 2004; 
Vallerand, 1997; Vallerand, Fortier, & Guay, 1997; Vallerand & 
Losier, 1999). A fair number of studies have tested the basic 
psychological needs theory (Deci & Ryan, 2000) and examined 
the relationships between coach interpersonal style, need-
satisfaction, and athlete well-being longitudinally (Balaguer et 
al., 2012; Cheval et al., 2017; González et al., 2017). The focus of 
these investigations has mainly been on the mediating effect 
of need-satisfaction. The lack of longitudinal studies investigat-
ing need-support and the three aspects of it may be due to the 
lack of scales that can evaluate all aspects of need-supportive 
coaching (see 2.5). 
The aim of this study was to explore how perceptions of coach-
es’ behaviour affected athletes’ well-being, by examining: (a) 
the potential change in perceptions of need-support from the 
coach (over an academic year), and (b) the within-person re-
lationship between the three aspects of need-supportiveness 
and subjective vitality at the end of the winter sport season. We 
hypothesized that coaches in elite sport schools may become 
less supportive towards their athletes throughout the season 
due to pressure from above and below, resulting in decreased 
athlete perceptions of support. Furthermore, it was hypoth-
esized that athletes might need even more competence sup-
port throughout the season because of the pressure they face 
in training and races throughout the year. It was anticipated 
that a coach’s interpersonal style that is perceived to support 
autonomy, competence, and relatedness will enhance athlete 
vitality (Ryan & Deci, 2008; Ryan & Deci, 2017).
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tions to the questionnaires from the Physical Education to the 
sport context. In this process, the first author made sure that it 
was a proper content replacement. Next, an English language 
expert proof-read the translation. Finally, a professor with ex-
tensive knowledge on motivation and the context of youth 
sport, who is fluent in both languages, worked through the 
translations sending a final version back to the first author. The 
questionnaires were prepared to assess the measures at the 
state level, as we were interested in the athletes’ perceptions 
of subjective vitality and perceptions of coach behaviour in the 
elite sport domain over the last week. 

Questionnaire of Basic Psychological Needs Support (QBPNS) 

Athletes’ perceptions of their coaches’ interpersonal need-
supportiveness were assessed by the Norwegian version of 
the Questionnaire of Basic Psychological Needs Support (QB-
PNS) (Sánchez-Oliva, Garcia-Calvo, Sánchez-Miguel, Amado, & 
Ntoumanis, 2013). The 7-point Likert scale consists of 12 items 
(1=completely disagree, 4=somewhat agree, 7=completely 
agree). Athletes were asked to answer 12 different statements 
following “During practice, my coach....” (e.g., encourages our 
ability to carry out the task well). In contrast to other scales as-
sessing coach interpersonal styles, the QBPNS takes into con-
sideration all three needs and evaluates athletes’ perception 
of their coach’s behaviour in terms of supporting the need for 
autonomy, competence, and relatedness. This was important 
for the current investigation, in addition to using a scale to pro-
vide insight into situationally induced and changing coach be-
haviour and the following fluctuations. We assessed perceived 
need-support “over the last few weeks.”

Subjective vitality

Athletes’ well-being was assessed using the subjective vitality 
scale (Ryan & Frederick, 1987) with a 7-point Likert scale con-
sisting of seven items (1=not at all true 7=very true). Athletes 
were asked to what degree the different statements were true 
for the last seven days (state level) e.g., “I feel alive and vital.” 
In SDT, the definition of well-being goes beyond hedonic out-
comes such as happiness and is conceptualized in terms of full 
functioning (Deci & Ryan, 2017). The rationale behind choosing 
subjective vitality as an indicator of athlete well-being (well-
ness) is that vitality is a state of being fully functioning or thriv-
ing by SDT (Ryan & Deci, 2017; Ryan & Huta, 2009). Vitality is 
theorised to be the most general characteristic of a fully func-
tioning person as it reflects organismic wellness (Ryan & Deci, 
2017). Vitality is defined as “one’s conscious experience of pos-
sessing energy and aliveness” (Ryan & Frederick, 1997, p. 530). 
Vitality pertains to a sense of having energy available to the self 
that can be used in volitional ways--not just being in a state of 
arousal. The extent to which athletes experience their energy 
as their own corresponds with their sense of vitality (Ryan & 
Frederick, 1997). 

Method

Participants

The 102 winter sport student athletes (male=70, female=32, 
age 16-18, M age= 17.04, SD= 0.87) at NTG answered validated 
questionnaires to assess their perceptions of their coaches’ 
need-support and their own well-being at three times points 
over a year (beginning, middle, end). Athletes represented five 
winter sports: Freeskiing (n=5), Snowboarding (n=12), Alpine 
Skiing (n=17), Cross-Country (n=31) and Biathlon (n=34). The 
10 coaches were 25-54 years of age (male=9, female=1, M 
age=36.4, SD= 9.167). Their NTG working experiences ranged 
from no prior full-time coach experience to true veterans with 
over 10-years of experience at NTG (M = 5.4, SD =4.35).

Procedure and Design

We obtained informed consent from all athletes and parents, 
and the investigation was conducted in accordance with ethi-
cal research guidelines. The facilitator administered the ques-
tionnaires to the athletes in their classroom, which created 
consistency for the athletes. Temporal precedence is an issue 
relevant for internal validity. The study had a longitudinal de-
sign and therefore was influenced by time. At each measure-
ment time, the athletes were asked to report on coaches’ typi-
cal behaviour in coach led training-sessions over the last few 
weeks (so that we could assess the change), and the last seven 
days for subjective vitality. Thus, both assessments were at the 
state level. 

The measurement package 

The main focus of our investigation was the change in per-
ceptions of need-supportiveness, and the unique impact of 
perceptions of coaches’ need-support on athletes’ subjective 
vitality. Hence, we measured the predictor (perceptions of 
coaches’ need-support) and the outcome (subjective vitality) 
of the full SDT- process sequence, neither incorporating need-
satisfaction nor sport motivation in our analysis. However, one 
limitation of research into athletes’ perceptions of coaches’ 
interpersonal styles has been the lack of a valid measure, and 
unfortunately, the Interpersonal Behaviors Questionnaire (IBQ) in 
sport was published after our study’s start (Rocchi et al., 2017). 
Previous researchers have used different scales to assess coach-
es’ interpersonal style by assessing mastery, social support (re-
latedness), and autonomy-support separately (Reinboth, Duda, 
& Ntoumanis, 2004), or only used autonomy-support to assess 
coaches’ interpersonal style (Balaguer et al., 2012; Cheval et al., 
2017; González et al., 2017). 
In the absence of one validated scale to assess coach auton-
omy-support, competence-support, and relatedness-support, 
we translated the Questionnaire of Basic Psychological Needs 
Support from English to Norwegian. The first author started out 
translating the scale from English, as well as making the adap-
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eter. To control for the potential influence of subjective vitality, 
measured at T1, on subjective vitality, measured at T3, an au-
toregressive effect was specified between these variables. Also, 
a correlation between subjective vitality and the basic need 
support, both measured at T1, was specified.  
We used the Markov Chain Monte Carlo simulation procedures 
with a Gibbs sampler and performed 200,000 iterations for 
each analysis. In line with previous recommendations, a poten-
tial scale reduction factor around 1 was considered evidence of 
convergence (Kaplan & Depaoli, 2012). We assessed model fit 
using the posterior predictive p (PPp) value and its accompa-
nying 95% confidence interval. In Mplus “the 95% confidence 
interval is produced for the difference in the f statistic for the 
real and replicated data. A positive lower limit is in line with a 
low posterior predictive p value and indicates poor fit” (Muthén 
& Asparouhov, 2012, p. 315). Default priors were used for all 
models. 
We estimated credibility interval (CI) for all parameters esti-
mated within the models. In comparison to the more tradi-
tional confidence interval, the credibility interval indicates the 
probability (e.g., 95%) that the parameter of interest, given the 
observed data, lies between the two values. The recommenda-
tions from Zyphur and Oswald (2015) were followed, meaning 
that we rejected the null hypothesis if the 95% CI did not in-
clude zero.  
Mean and variance priors for the change in basic psychologi-
cal need support and structural parameter estimates (i.e., the 
path between change in basic psychological need support and 
subjective vitality measured at T3 were used in the analyses). 
The prior probability of a parameter, which can be included 
into the model, reflects the researcher’s knowledge about the 
parameter before the data is observed. The prior information 
can, for example, be collected from previous research (Zyphur 
& Oswald, 2015). The prior for change in psychological need 
support, specified in both the unconditional and conditional 
models, was obtained from Cheon et al. (2015). The prior for 
the relationship between change in psychological need sup-
port and subjective vitality, measured at T3, came from Sten-
ling, Lindwall, and Hassmén (2014). 
Sensitivity analyses were performed for each estimated model 
to investigate whether changes in the prior variances (i.e., .001, 
.01, and .10) influenced the results. To compare these three 
models the deviance information criterion (DIC) was used. 
More specifically, a lower value indicated a better-fitting model 
(Asparouhov, Muthén, & Morin, 2015). The prior setting that 
showed best fit to data for the unconditional latent growth 
curve models was also applied for the change parameter in the 
conditional latent growth curve models.

Data analyses 

All analyses were estimated with use of a Bayesian approach. 
One of the main differences between the Bayesian statistical 
approach and the more traditional frequentist approach is that 
it is based on different statistical assumptions (for more infor-
mation see, for example, Stenling, Ivarsson, Johnson, & Lind-
wall, 2015). In comparison to the frequentist approach, the 
Bayesian approach has a better likelihood of producing reliable 
estimates with small sample sizes (Song & Lee, 2012). In fact, 
research has shown that multilevel models with sample sizes of 
just 20 participants can generate accurate estimates (Hox, van 
de Schoot, & Matthijsse, 2012). Furthermore, due to the less re-
strictive distributional assumptions, the normality assumption 
does not need to be fulfilled to perform the analyses within the 
Bayesian approach (Yuan & MacKinnon, 2009). 
We calculated descriptive statistics using JASP software pack-
age (Love et al., 2015). We applied Bayesian correlation analyses 
to investigate the relationships between the study variables. 
For each of the pair-wise comparisons, a Bayes Factor (BF) was 
calculated. In line with previous recommendations, a BF above 
10 was determined to be in strong support of the alternative 
hypothesis (i.e., there is a statistical relationship between the 
two variables; Etz & Vandekerckhove, 2016).
There was a total of 15% missing data (186 data points out 
of 1224). Bayesian independent t-test was performed to test 
whether there was systematic missingness in the any of the 
variables between the participants with full data and the par-
ticipants missing one or two measurement waves. Data was 
considered as missing at random because there was strong 
support for the null hypotheses (BF ranged from 0.37 to 1.63). 
In the Bayesian Structural Equation Modeling (BSEM) approach, 
the Gibbs sampler is used to handle missing data points. More 
specifically, the Gibbs sampler treats the missing observations 
as unknown and these will therefore be estimated (Stenling et 
al., 2015). 
To test the potential change in perceptions of all three basic 
need support (i.e., autonomy, competence, and relatedness) 
variables over the three measurement waves, we estimated 
unconditional latent growth curve (LGC) models in Mplus 8.0 
(L. Muthén & Muthén, 2017) using the Bayesian estimator. In 
the unconditional model, only the growth curve was estimated 
(without any other variables than the basic psychological need 
measured at T1, T2 and T3).  For more information about the 
LGC analyses see, for example, Stenling et al. (2016).  
To test whether changes in each of the basic psychological 
need support variable were associated with the level of subjec-
tive vitality at the end of the season (T3), three conditional LGC 
analyses were performed, one for each of the basic need sup-
port variables. In the conditional models, vitality was included 
as an additional variable, together with the three waves of ba-
sic psychological needs. In all three models, subjective vitality 
was regressed on both the intercept (i.e., initial level of basic 
need support at T1) and slope (i.e., change trajectory of the ba-
sic need support over the three measurement waves) param-
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found. Participants reported high levels of relatedness sup-
port, competence support, autonomy support, and subjective 
vitality. The descriptive statistics suggest that, overall, athletes 
perceived their coaches to support their basic psychological 
needs and they experienced high levels of subjective vitality. 
For descriptive statistics, see Table 1. 

Results

Descriptive statistics 

Table 1 shows the means, standard deviations, ranges, skew-
ness value, and reliability for all variables. In general, relatively 
high levels of internal consistency (Cronbach’s alpha) were 

Variable
M 
(SD)

1 2 3 4 5 6 7 8 9 10 11 12

1. Aut T1
5.44
(0.75)

2. Aut T2
5.52
(0.89)

0.02

3. Aut T3
5.33
(1.17)

0.01 0.63*

4. Comp T1
6.42
(0.55)

0.42* 0.21 0.13

5. Comp T2
6.21
(0.74)

-0.05 0.73* 0.47* 0.32*

6. Comp T3
5.98
(0.86)

-0.09 0.61* 0.76* 0.29 0.59*

7. Rel T1
6.31
(0.66)

0.52* 0.18 0.07 0.66* 0.27 0.17

8. Rel T2
6.30
(0.72)

0.03 0.59* 0.38* 0.35* 0.82* 0.58* 0.47*

9. Rel T3
6.15
(0.77)

0.02 0.56* 0.56* 0.28 0.64* 0.73* 0.26 0.63*

10. Vit T1
5.25
(0.84)

0.13 0.43* 0.33* 0.34* 0.47* 0.36* 0.31 0.42* 0.31

11. Vit T2
5.19
(0.96)

-0.01 0.50* 0.53* 0.19 0.47* 0.50* 0.22 0.38* 0.39* 0.48*

12. Vit T3
4.97
(1.10)

0.13 0.24 0.29 0.12 0.22 0.36* 0.11 0.19 0.29 0.41* 0.53*

Table 1: Descriptive statistics and correlations.

Note: Aut = Perceived Autonomy Support; Comp = Perceived Competence Support; Rel = Perceived Relatedness Support; Vit = Subjective Vitality; T1 = 
Measured at time 1; T2 = Measured at time 2; T3 = Measured at time 3. * BF > 10
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Competence 

The sensitivity analyses showed that the model with a weak 
variance prior (i.e., .1) showed, in comparison to the two other 
models, best fit to data (for DIC values see Table 2). The model 
showed good fit to data (PPp = .60, 95% Confidence Interval = 
[-13.43, 12.53]). The model had a credible intercept (6.40, 95% 
CI = [6.28, 6.51], and a credible decline over time (Δ = -.20, 95% 
CI = [-.30, -.10]. The variances for both the intercept (Ψ = .15, 
95% CI = [.04, .31] and the growth trajectory (Ψ = .13, 95% CI = 
[.06, 22] were both credible. 

Relatedness

The sensitivity analyses showed that the model with a weak 
variance prior (i.e., .1) showed, in comparison to the two other 

Unconditional latent growth curves 

The results from the unconditional latent growth curves are 
presented below.

Autonomy 

The sensitivity analyses showed that the model with a weak 
variance prior (i.e., .1) showed, in comparison to the two other 
models, best fit to data (for DIC values see Table 2). The model 
showed good fit to data (PPp = .46, 95% Confidence Interval = 
[-11.93, 11.77]). The model had a credible intercept (5.46, 95% 
CI = [5.31, 5.61], but there was no credible change over time (Δ 
= -.05, 95% CI = [-.18, .09]. The variances for both the intercept 
(Ψ = .09, 95% CI = [.01, .30] and the growth trajectory (Ψ = .32, 
95% CI = [.17, 51] were both credible. 

Table 2: Comparison of parameter estimates of using different priors in the unconditional models.

Prior Mean Model A Model B Model C

Autonomy Support

Intercept NA 5.43 [5.28, 5.63] 5.37 [5.23, 5.49] 5.46 [5.31, 5.61]

Change .16 0.02 [-0.10, 0.14] 0.13 [0.07, 0.19] -0.05 [-0.18, 0.09]

Variance Intercept 
Variance Change 

PPp (95% CI)
DIC                                                     

NA
NA

0.10 [0.01, 0.31]
0.32 [0.17, 0.52]

0.41 [-11.63, 15.11]
678

0.10 [0.01, 0.33]
0.35 [0.18, 0.55]

0.17 [-7.33, 19.80}
682

0.09 [0.01, 0.31]
0.32 [0.17, 0.51]

0.46 [-11.03, 11.77]
677

Competence Support  

Intercept  NA 6.37 [6.25, 6.48] 6.27 [6.14, 6.40] 6.40 [6.28, 6.51]

Change 
Variance Intercept 

0.16 
NA

-0.14 [-0.22, -0.05]
0.15 [0.04, 0.31]

0.07 [0.01, 0.13]
0.16 [0.03, 0.33]

-0.20 [-0.30, -0.10]
0.15 [0.04, 0.31]

Variance Change NA 0.13 [0.06, 0.23] 0.20 [0.10, 0.33] 0.13 [0.06, 0.22]

PPp (95% CI)
DIC NA

0.46 [-11.75, 14.72]
536

0.00
563

0.60 [-13.43, 12.53]
534

Relatedness Support

Intercept
Change 

NA
0.16

6.29 [6.15, 6.43]
-0.04 [-0.12, 0.05]

6.19 [6.05, 6.32]
0.09 [0.04, 0.15]

6.33 [6.18, 6.47]
-0.07 [-0.17, 0.02]

Variance Intercept NA 0.32 [0.16, 0.53] 0.35 [0.18, 0.57] 0.31 [0.16, 0.52]

Variance Change NA 0.14 [0.05, 0.23] 0.17 [0.08, 0.27] 0.13 [0.05, 0.23]

PPp (95% CI) NA 0.42 [-9.75, 14.14] 0.05 [-1.40, 27.18] 0.44 [-10.44, 12.52]

DIC NA 524 536 524

Note: Model A = Moderate precise priors were set for the expected change estimates variances (i.e., .01); Model B = Highly precise priors were set for the 
expected change estimates variances (i.e., .01); Model C = Low precise priors were set for the expected parameter estimates variances (i.e., .10); NA = Not 
available. 
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Prior Mean Model A Model B Model C

Autonomy Support

Intercept NA 5.47 [5.32, 5.62] 5.47 [5.32, 5.62] 5.47 [5.32, 5.61]

Change .16 -0.05 [-0.19, 0.09] -0.05 [-0.19, 0.09] -0.05 [-0.19, 0.09]

Variance Intercept 
Variance Change 

T3 Vit ON Change 
T3 Vit ON Intercept 
T3 Vit ON T1 Vit 
T1 Vit WITH Intercept 

PPp (95% CI)
DIC

NA
NA

0.39
NA
NA
NA

0.09 [0.02, 0.28]
0.31 [0.19, 0.49]

0.19 [.10, .29]
-0.34 [-1.36, 0.52]
0.53 [-0.05, 1.53]
0.58 [0.03, 0.96]

0.41 [-.16.79, 20.44]
1103

0.10 [0.02, 0.28]
0.31 [0.19, 0.49]

0.19 [0.13, 0.25]
-0.33 [-1.37, 0.53]
0.52 [-0.07, 1.52]
0.57 [0.03, 0.96]

0.40 [-17.24, 20.38]
1103

0.09 [0.02, 0.27]
0.31 [0.18, 0.49]

0.19 [-0.05, 0.42]
-0.38 [-1.43, 0.63]
0.55 [-0.13, 1.60]
0.58 [0.04, 0.96]

0.46 [-16.84, 20.68]
1104 

Competence Support  

Intercept  NA 6.40 [6.28, 6.52] 6.40 [6.28, 6.52] 6.40 [6.28, 6.52]

Change 
Variance Intercept 

0.16 
NA

-0.20 [-0.30, -0.10]
0.12 [0.04, 0.27]

-0.20 [-0.30, -0.10]
0.12 [0.04, 0.27]

-0.20 [-0.30, -0.10]
0.12 [0.04, 0.27]

Variance Change 

T3 Vit ON Change 
T3 Vit ON Intercept 
T3 Vit ON T1 Vit 
T1 Vit WITH Intercept

NA

0.39
NA
NA
NA

0.13 [0.06, 0.23]

0.13 [0.06, 0.21]
0.02 [-0.04, 0.76]
0.39 [-0.28, 1.22]
0.66 [0.31, 0.96]

0.13 [0.06, 0.23]

0.12 [0.08, 0.17]
0.02 [-0.93, 0.77[
0.39 [-0.29, 1.19]
0.66 [0.31, 0.96]

0.13 [0.06, 0.22]

0.17 [0.01, 0.35]
0.00 [-0.99, 0.75]
0.40 [-0.25, 1.24]
0.66 [0.30, 0.96]

PPp (95% CI)
DIC 

0.42 [-15.62, 19.47]
955

0.43 [-15.87, 19.60]
955

0.44 [-16.75, 19.39]
955

Relatedness Support

Intercept
Change 

NA
0.16

6.33 [6.19, 6.47]
-0.08 [-0.18, 0.02]

6.33 [6.19, 6.47]
-0.08 [-0.18, 0.02]

6.33 [6.19, 6.47]
-0.08 [-0.18, 0.02]

Variance Intercept NA 0.30 [0.13, 0.50] 0.30 [0.13, 0.51] 0.29 [0.13, 0.50]

Variance Change 

T3 Vit ON Change 
T3 Vit ON Intercept 
T3 Vit ON T1 Vit 
T1 Vit WITH Intercept 

NA

0.39
NA
NA
NA

0.14 [0.05, 0.23]

0.13 [.06, .22]
0.04 [-.28, .35]
.40 [.12, .63]
.44 [.17, .72]

0.14 [0.05, 0.23]

0.13 [.08, .18]
0.04 [-.28, .34]
.40 [.12, .63]
.44 [.17, .72]

0.13 [0.05, 0.23]

v.16 [.00, .33]
.04 [-.28, .35]
.39 [.12, 63]
.44 [.17, .72]

PPp (95% CI) 0.44 [-17.91, 21.67] 0.45 [-.17,89, 21.68] 0.45 [-17.94, 21.48]

DIC NA 954 954 954

Table 3: Comparison of parameter estimates of using different priors in the conditional models. 

Note: Model A = Moderate precise priors were set for the variance related to the path between change in basic psychological need support and vitality 
measured at T3 (i.e., .01); Model B = Highly precise priors set for the variance related to the path between change in basic psychological need support and 
vitality measured at T3 (i.e., .001); Model C = Low precise priors set for the variance related to the path between change in basic psychological need support 
and vitality measured at T3 (i.e., .10); NA = Not available.
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same level of autonomy-support and relatedness-support from 
their coach throughout the three measurement points. This was 
unexpected considering that previous research and SDT theory 
indicate that competitive contexts typically pressure coaches 
to act less supportive (Cheon et al., 2015; Ryan & Deci, 2017). 
However, results revealed that, although the coaches were still 
perceived as competence supportive at the end of the season, 
athletes perceived a decrease in their coaches’ competence-sup-
port throughout the season. The competence need is salient in 
the elite sport school context with its direct competition, tangi-
ble feedback, and obligations and grading from the school that 
is part of the elite sport context. The findings support previous 
findings of the importance of competence feedback to amelio-
rate the negative effect of pressure (Cheon et al., 2015; Fortier 
et al., 1995; Reeve & Deci, 1996). 
As competence satisfaction is crucial for athletes’ motivation, it 
is critical that coaches focus on, and practice competence sup-
portive skills throughout the season. Berntsen and Kristiansen 
(2019) developed a set of explicit coaching skills to accompany 
Mageau and Vallerand’s (2003) seven autonomy-supportive 
strategies, incorporating an explicit focus on support for com-
petence and relatedness. These provide a helpful starting point 
for coaches looking to support their athletes’ competence sat-
isfaction (See Table 4; Berntsen & Kristiansen, 2019). The first 
competence supportive strategy is providing non-controlling 
competence feedback (Mageau & Vallerand, 2003). Berntsen 
and Kristiansen (2019) suggest coaches start by providing fac-
tual, non-judgemental feedback about problems. This first skill 
is vital in the feedback process, because this skill can provide 
athletes with information that can enhance their competence 
quickly. For an alpine coach who has an athlete that constantly 
gets late pressure – the feedback could be that: “because your 
line is too tight, an early pressure is not possible – you would 
end up inside the gate. Thus could next be followed by an ex-
planation with exact instructions of what to improve, e.g., give 
more room at top of the turn to be able to have an early pres-
sure. This enables the athlete with information about how to 
improve. The next recommendation to keep the feedback 
competence supportive is to provide positive feedback that con-
veys high, but realistic expectations (Berntsen and Kristiansen, 
2019). To continue the example from above, the coach could 
use video to show the athlete the optimal line. The coach offers 
positive feedback and will expect the athlete to ski the opti-
mal line, as they have seen the athlete ski this line in practice. 
Coaches are encouraged to engage in a continuous dialogue 
about what technical, tactical, or mental skills to work on with 
each individual athlete, and give positive feedback when the 
athletes master the drills and exercises during training. The 
third recommendation is to target behaviours that are within the 
athletes’ control – optimal challenge. By offering raise-line gates 
at different distances in training, for example, the athlete can 
improve her or his skill, in this case to have enough room at top 
of the turn, and improve.

models, best fit to data (for DIC values see Table 3). The model 
showed good fit to data (PPp = .44, 95% Confidence Interval = 
[-10.44, 12.52]). The model had a credible intercept (6.33, 95% 
CI = [6.18, 6.47], but no credible change over time (Δ = -.08, 95% 
CI = [-.17, .02]. The variances for both the intercept (Ψ = .31, 95% 
CI = [.16, .52] and the growth trajectory (Ψ = .14, 95% CI = [.05, 
23] were credible.

Conditional latent growth curve models

In the second step of the three separate models, each of the 
basic need support subscales were estimated to investigate 
the relationship between change in basic need support and 
subjective vitality measured in the end of the season (T3). The 
sensitivity analyses showed that all three models, for all the 
three basic need support variables, indicated good model fit. 
All models for each of the basic need support variables also 
showed similar DIC values for the three models. In addition, 
the parameter estimates for the intercept and change param-
eters as well as the regression paths were in the same direc-
tion. Because the models with the high informative prior for the 
variance on the change parameter (i.e., 0.001) had the lowest 
uncertainty (showed by the narrow CI) for all three basic need 
support variables, we chose to focus on these models in the 
discussion of the results (for all model fit indices, see Table 3). 
As shown in the unconditional latent growth models, only 
perceptions of competence support had, in the conditional 
models, a credible, negative change during the season. For au-
tonomy support and relatedness support no credible change 
was found. For the perceptions of the three basic psychological 
needs support variables there were credible positive relation-
ships between change and vitality measured at T3 (for specific 
parameter estimates see Table 3). More specifically, increases 
in perceptions of all basic psychological needs support con-
structs were related to higher levels of vitality measured in the 
end of the season. For all parameter estimates specified in the 
model see Table 3.

Discussion

The purpose of this study was to investigate change in elite 
young athletes’ perceptions of the three aspects of need-
supportiveness, and the within-person relationship between 
change in perceived need-supportiveness and subjective vital-
ity at the end of the year academic year. 

Coaches became less competence-supportive throughout the year

The first objective of the current study was to examine whether 
athletes perceived a change in need-supportiveness through-
out an academic year from their respective coaches. Unique for 
this study was that the need-supportive constructs of auton-
omy-support, competence-support, and relatedness-support 
were analysed separately. The athletes reported to perceive the 
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SDT-sequence that all three facets of need-supportive behav-
iours are salient predictors of well-being (Balaguer et al., 2012; 
Ryan & Deci, 2017). 

Strengths and limitations 

This study uniquely contributes to the literature in three ways. 
First, the sample used is unique as the athletes came from Nor-
way’s most successful elite winter sport school. Second, we as-
sessed perceptions of all three basic psychological needs lon-
gitudinally as we followed the population over a year and had 
three waves of data. Third, including subjective vitality in the 
analysis is unique and this added a better understanding of the 
change of, and association between perceived need-support 
and subjective vitality. 
The small sample size (a result of this school’s population being 
small) and the use of self-reported measures are limitations. Fi-
nally, when only investigating athletes’ perceptions of coaches’ 
need-supportive behaviours, we cannot be sure if coaches be-
haviours stayed fairly stable or if this was simply due to athletes’ 
perceptions. 

Future directions

This study revealed that athletes perceived their coaches’ com-
petence-support to decrease throughout the season, but little 
is currently known about the longitudinal change in coaches’ 
actual need-supportive behaviours over a season in elite con-
texts. More research is needed to understand how the elite con-
text influences coaches’ competence supportive behaviours as 
well as athletes’ perceptions of the given support and competi-
tiveness in the social environment. A better understanding of 
coach behaviour is of great importance so researchers can use 
relevant research to design coach development programs.  

Conclusion

This longitudinal study examined change in athletes’ percep-
tions of all three constructs of a need-supportive interpersonal 

The second competence supportive skill is to prevent ego-in-
volvement in athletes by first focusing on self-improvement (See 
Table 4). Coaches play an important role in athletes maintain-
ing their developmental focus throughout the season. For in-
stance, a coach can easily be influenced by the athlete’s results 
in the type of feedback they offer. If the given feedback is based 
on poor results, the focus might move from athletes’ focus ar-
eas to comparing their performance with their better and more 
successful teammates or competitors. This can be avoided if 
coaches instead focus on each individual athlete’s improve-
ment in training and racing. The next recommendation for the 
coaches is to keep focusing on mastery and effort in the group. 
By working collectively to learn new skills and try their best (ef-
fort), the team environment and conversation stay focused on 
skill development rather than attending only to the athletes 
that are the best. Self-set goals is another strategy that help ath-
letes focus on and notice their development throughout the 
season. This means that they have technical, mental, and tacti-
cal areas to work on. The last suggestion for coaches is to attend 
to all athletes, whether they are doing well or are struggling. 
The major inference from the present study is the critical role 
of competence-support in the elite sport context. Although 
all three needs are an integral part of the need-supportive 
interpersonal style, we argue that an extended focus on com-
petence support in an elite context ameliorates the negative 
effects of pressure to perform and win that is prevalent in the 
elite sport context. 

Need support and subjective vitality

The second aim of the current study was to examine the re-
lationship between changes in the three need-supportiveness 
constructs and vitality at the end of the academic year among 
young elite sport school students. We aimed to identify which 
of the three dimensions of perceived need-support has im-
portant implications for athletes’ well-being. Results showed a 
credible positive within-person relationship between changes 
in perceptions of all three need-supportiveness constructs 
from the coach and vitality measured at the end of the season. 
These observations support the underlying assumption of the 

Provide non-controlling competence feedback

1. Give actual, non-judgmental feedback about problems

2. Give positive feedback that convey high but realistic expectations

3. Target behaviours that are under the athletes control – optimal challenge

Prevent ego-involvement in athletes

1. Focus on self-improvement

2. Focus on mastery and effort in the group

3. Use self-set goals

4. Give attention to all athletes, regardless if they are doing well or struggle

Table 4: Competence supportive strategies accompanied by explicit skills (Berntsen & Kristiansen, 2019). 
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