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ABSTRACT

This study aimed to test the relations of perceived autonomy-supportive 
and controlling behaviours from coaches with athletes’ sport performance 
during competition in a context of female aesthetic group gymnastics. In 
line with self-determination theory, it was expected that the sequence of 
perceived psychological needs satisfaction and autonomous motivation, 
and psychological needs frustration and controlled motivation would 
mediate these relationships. Female aesthetic group gymnasts (n=128) 
ages 11–20 years completed self-report measures of perceived autonomy-
supportive and controlling behaviours from coaches, athletes’ needs 
satisfaction and needs frustration, including the need for novelty, as well 
as athletes’ autonomous and controlled motivation. Athletes’ objective 
performance during the competition was also obtained. Results from the 
single-indicator structural equation modelling analyses revealed a posi-
tive, indirect relationship between perceived autonomy-supportive behav-
iour from coaches and athletes’ performance mediated by the sequence 
of needs satisfaction and autonomous motivation. Significant indirect 
relationship between perceived controlling behaviour from coaches and 
athletes’ performance mediated by the sequence of needs frustration 
and controlled motivation was not followed. However, a negative direct 
relationship of controlled motivation, instigated by needs frustration, 
on athletes’ performance was evident. Findings suggest that perceived 
autonomy-supportive behaviour from coaches is an essential antecedent 
to athletes’ performance in a female aesthetic group gymnastics.
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INTRODUCTION

It is well documented that coaches’ behaviours are crucial determinants of 
athletes’ motivation towards sport practice [2, 18, 26]. Specifically, coaches 
may either facilitate athletes’ motivation by acting during the practice in 
an autonomy-supportive way or diminish it by acting, on the contrary, in 
a controlling way [2–4]. However, little is known about the relationships 
between motivational variables and sport performance, although the perfor-
mance of athletes in a competition is considered as one of the most impor-
tant outcomes in sport [16]. The aim of this study, therefore, was to test 
a model that integrates athletes’ perceptions of autonomy-supportive and 
controlling behaviours from coaches, perceived satisfaction and frustration 
of basic psychological needs, qualitatively different types of motivation, and 
sport performance in a context of aesthetic group gymnastics in order to 
better understand the predictors of athletes’ performance during competi-
tions. In doing so, we relied on the framework of self-determination theory 
(SDT) [6, 33]. 

The central components of SDT [6, 33] are three innate basic psycho-
logical needs for autonomy (i.e., the need to feel choice and volition in one’s 
actions), competence (i.e., the need to feel of being effective in one’s actions), 
and relatedness (i.e., the need to feel positive and mutually satisfying 
relationships with significant others) that individuals strive to satisfy. 
Research guided by SDT in a sport context has shown that coaches’ behav-
iours that are autonomy-supportive (e.g., acknowledging athletes’ feelings, 
offering choice and rationale) are related to higher psychological needs 
satisfaction in their athletes [1, 2], including female gymnasts [9, 23, 24]. 
Contrary, behaviours from coaches that can be characterised as controlling 
(e.g., using a coercive language, ignoring athletes’ opinions) have demon-
strated to be related to higher experience of psychological needs frustration 
in their athletes [2], as well as lower levels of need satisfaction for autonomy 
among female gymnasts [23]. 

The need for novelty (i.e., the desire to experience something not previ-
ously experienced or that deviates from everyday routine) has been recently 
proposed as a candidate basic psychological need [15]. Research has revealed 
the higher levels of perceived satisfaction of the need for novelty in students 
to be as a consequence of perceived autonomy support from teachers in 
physical education classes [25, 34]. In addition, satisfaction of the need for 
novelty has shown to be as an antecedent of various adaptive outcomes such 
as individuals’ life satisfaction in a global level [15], vitality in a context of 
physical exercise [13], as well as students’ intrinsic/autonomous motivation, 
vitality, and dispositional flow in physical education classes independent of 
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the other three psychological needs satisfaction [7, 8, 14, 15, 25]. Taking 
these advantages related to the satisfaction of the need for novelty into the 
account, in this study we incorporated the need for novelty alongside with 
other three psychological needs introduced by SDT [6, 33] into the tested 
model. 

A further proposition of SDT [6, 33] is that satisfaction or frustration of 
psychological needs determines the quality of motivation individuals experi-
ence when participating in a particular activity, and that psychological needs 
satisfaction and frustration mediate the relationship between perceived 
autonomy-supportive and controlling behaviours from significant others 
and motivation. Specifically, SDT distinguishes qualitatively different 
types of motivation, ranging from high quality motivation such as autono-
mous motivation (i.e., intrinsic motivation and identified regulation), over 
controlled motivation (i.e., introjected and external regulation), to amotiva-
tion (i.e., a lack of motivation) [6]. The review of research in a sport context 
guided by SDT have supported these tenets demonstrating that perceived 
autonomy-supportive behaviours from coaches are related to autonomous 
motivation towards sport in athletes through the psychological needs satis-
faction, whereas perceived controlling behaviours form coaches are related 
to controlled motivation through the psychological needs frustration [27].

Paucity of work that have examined the relationship between athletes’ 
motivation and sport performance during competitions revealed that 
athletes characterized by the least autonomous motivational profile exhib-
ited the worst objective measure of performance among elite tennis players 
and swimmers [12]. Results of the study by Gillet et al. [11] showed that 
perceived autonomy-supportive behaviour from coaches facilitated national 
level judokas’ autonomous motivation toward their sport, and that autono-
mous motivation promoted judokas’ situational autonomous motivation 
before a competition, which, in turn, positively predicted their actual sport 
performance. Interestingly, however, the study by Karjane and Hein [22] 
showed that U-20 volleyball players from the winning team perceived their 
coaches to exhibit higher levels of controlling behaviour (i.e., intimidation, 
negative conditional regard, and excessive personal control) compared with 
players from the losing team. Moreover, winners scored significantly higher 
on external regulation, i.e., the most controlled form of motivation, com-
pared with losers. The latter authors argued that coaches who wished their 
athletes to win the competition implemented more controlling motivational 
strategies to achieve the goal. Surprisingly, the athletes from the winning 
team did not perceive that their psychological needs for autonomy, compe-
tence, and relatedness would be thwarted significantly more than athletes 
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from the losing team [22]. These contradictory results of studies exploring 
the role of perceived coaches’ behaviours on actual sport performance of 
athletes encouraged us to conduct this additional research as it could iden-
tify important motivational determinants of athletes’ sport performance. 
In addition, research among female gymnasts have focused mostly on the 
interplay between coaches’ and teammates’ behaviour, psychological need 
satisfaction, and well-being [9, 23, 24], disregarding the links of motivational 
variables with an important outcome of sport, the actual performance of 
athletes during competitions.

Based on SDT and past work described above, a motivational model of 
sport performance in female aesthetic group gymnastics depicted in Figure 
1 was proposed. Two hypotheses were tested. First, it was hypothesised that 
gymnasts’ perceptions of autonomy-supportive behaviour from coaches 
would be positively and indirectly related to actual sport performance 
during a competition through the sequence of perceived psychological 
needs satisfaction and autonomous motivation. Second, it was hypothesised 
that gymnasts’ perceptions of controlling behaviour from coaches would be 
negatively and indirectly related to actual sport performance during a com-
petition through the sequence of perceived psychological needs frustration 
and controlled motivation.

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Hypothesized model depicting mediating role of the sequence of psychological needs 
satisfaction and needs frustration, and autonomous and controlled motivation in the relationship 
between perceived autonomy-supportive and controlling behaviour from coaches and athletes’ 
performance score.  

Broken lines indicate paths freed in the test of the model but expected to be zero. For clarity, the 
covariances between perceived needs satisfaction and perceived needs frustration, as well as 
between autonomous motivation and controlled motivation are omitted. “+” denotes a positive 
path and “-” denotes a negative path. 
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Figure 1. Hypothesized model depicting mediating role of the sequence of psychological 
needs satisfaction and needs frustration, and autonomous and controlled motivation in the 
relationship between perceived autonomy-supportive and controlling behaviour from coaches 
and athletes’ performance score.

Broken lines indicate paths freed in the test of the model but expected to be zero. For clarity, the covari-
ances between perceived needs satisfaction and perceived needs frustration, as well as between autono-
mous motivation and controlled motivation are omitted. “+” denotes a positive path and “–” denotes a 
negative path.
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MATERIALS AND METHODS

Subjects and procedures

Participants were 128 female aesthetic group gymnasts from 15 teams 
ranged in age from 11 to 20 years (age: 13.25±1.69 yrs.). The current sample 
represented gymnasts of varying skill level to represent a broad range of 
experiences. All gymnasts had trained for at least 3 months with their cur-
rent coach to adequately respond to questions about the behaviour of their 
coach.

After the approval from the local institutional review board, the coaches 
of aesthetic group gymnastics clubs in Estonia were contacted by e-mail. 
Gymnasts with parental consent and who agreed to participate completed 
the multi-section self-report questionnaire before or after a practice indi
vidually in an area of gym away from coaches. The multi-section question-
naire administered included self-report measures of perceived autonomy-
supportive and controlling behaviours from coaches, perceived needs 
satisfaction and needs frustration, and various types of motivation during 
the practice. Competition result of each athlete was recorded that was based 
on team’s total scores achieved in the competition “Slonny Cup” held in 
December 2016.

Measures

Perceived autonomy-supportive behaviour from coaches
Gymnasts’ perceptions of their coaches’ autonomy-supportive behaviour 
was assessed with the 6-item Sport Climate Questionnaire (SCQ) [32]. An 
example item included “I feel that my coach provides me with choices and 
options”. Responses were given on a seven-point Likert-type scale anchored 
by strongly disagree (1) to strongly agree (7). Previous research with young 
Estonian athletes has shown the SCQ to be a valid and reliable tool [21]. 
Cronbach’s alpha coefficient for SCQ in this study was 0.76.

Perceived controlling behaviour from coaches
Gymnasts’ perceptions of their coaches’ controlling behaviour was assessed 
using two four-item subscales (i.e., Intimidation and Negative conditional 
regard) from the Controlling Coach Behaviour Scale (CCBS) [4]. Example 
items are: “My coach shouts at me in front of others to make me do cer-
tain things” (Intimidation), and “My coach is less friendly with me if I don’t 
make the effort to see things his/her way” (Negative conditional regard). 
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Participants responded to the items on a seven-point Likert-type scale 
anchored by strongly disagree (1) to strongly agree (7). The factorial validity 
of the CCBS and its subscales has been previously provided [4, 22]. In the 
present study, the Cronbach alphas for subscales of Intimidation and Nega-
tive conditional regard were 0.71 and 0.74, respectively.

Perceived psychological needs satisfaction and needs frustration
Gymnasts’ perceptions of psychological needs satisfaction and needs frus-
tration during the practice were assessed by the Basic Psychological Need 
Satisfaction and Need Frustration scale (BPNSNF) [5], adapted for sport 
context in the present study. The stem was “During the practice… ” and 
athletes responded to six 4-item subscales to measure perceptions of need 
satisfaction for autonomy (e.g., “ … I felt that the exercises reflect what I 
really want”), competence (e.g., “ … I felt capable at what I did”), and relat-
edness (e.g., “ … I felt that team members I care about also cared about 
me”), and need frustration for autonomy (e.g., “ … I felt pressured to do too 
many exercises”), competence (e.g., “ … I felt insecure about my abilities”), 
and relatedness (e.g., “ … I felt excluded from the group I want to belong 
to”). Participants’ responses were provided on a 5-point scales (1 = strongly 
disagree and 5 = strongly agree). Past studies have supported the tenability 
of the BPNSNF to adolescent sample [17, 35]. In the present study, the Cron-
bach alphas for the subscales of need satisfaction for autonomy, competence, 
and relatedness were 0.68, 0.73, and 0.91, respectively. Cronbach alphas for 
the subscales of need frustration for autonomy, competence, and relatedness 
were 0.33, 0.78, and 0.80, respectively. Due to the low internal consistency of 
the subscale of need frustration for autonomy, it was excluded from further 
analyses.

Perceived novelty need satisfaction and novelty need frustration
Gymnasts’ perceptions of the need satisfaction for novelty during practice 
were assessed by the Novelty Need Satisfaction Scale (NNSS) [15]. The 
stem for a six-item scale was “During the practice…” and an example item 
included “… I feel I do novel things”. Support for the internal reliability of 
scores as well as factorial validity has provided in past research with Estonian 
adolescents [25]. In the current study, the Cronbach alpha demonstrated 
satisfactory internal consistency (α = 0.74). 

Gymnasts’ perceptions of the need frustration for novelty during practice 
were assessed using a six-item scale derived from the NNSS [15], modi-
fied accordingly for the present study and referred hereafter as novelty 
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need frustration scale (NNFS). An example item included “During the 
practice I feel that everything I do is as of old”. The newly developed 6-item 
NNFS exhibited adequate factorial validity via confirmatory factor analysis 
[χ2 (9)=9.74, CFI=0.99, NNFI=0.99, RMSEA=0.03, CI90 RMSEA=0.00–0.11] 
as well as internal consistency (Cronbach alpha=0.72). Responses to the both 
NNSS and NNFS were provided on a 5-point scales (1=strongly disagree and 
5=strongly agree).

Motivational regulations towards aesthetic group gymnastics 
Gymnasts’ different forms of motivational regulation towards aesthetic 
group gymnastics were assessed using the adapted version of the Sport 
Motivation Scale-II (SMS-II) [28]. Participants were asked to respond to 
the items using the common stem: “I take part in aesthetic group gymnas-
tics ...”, followed by different reasons: intrinsic motivation (e.g., “... because it 
gives me pleasure to learn more about this sport”); identified regulation (e.g., 
“...  because I have chosen this sport as a way to develop myself ”); introjected 
regulation (e.g., “… because I would feel bad about myself if I did not take 
the time to do it”); external regulation (e.g., “... because people I care about 
would be upset with me if I did not”), and amotivation (e.g., “I don’t know 
anymore; I have the impression that I am incapable of succeeding in this 
sport”). In this study, the integrated regulation (e.g., “… because practicing 
this sport reflects the essence of whom I am”) was not measured as it is diffi-
cult to empirically distinguish from intrinsic motivation and identified regu-
lation through self-reports in adolescents [36]. All subscales consist of three 
items. Responses were assessed on a 7-point Likert scale ranging from 1 
(strongly disagree) to 7 (strongly agree). Past work with Estonian adolescent 
athletes has provided support for internal reliability of subscale scores and 
factorial structure of the SMS-II [22]. In the present study, Cronbach alphas 
for intrinsic motivation, identified regulation, introjected regulation (after 
the removal of the Item 2 “… because I would not feel worthwhile if I did 
not”), external regulation (after the removal of the Item 1 “… because people 
around me reward me when I do”), and amotivation were 0.69, 0.70, 0.57, 
0.73, and 0.80, respectively.

Performance score
At the end of 2016, in December, gymnasts who took part in this study par-
ticipated at the female aesthetic group gymnastics competition “Slonny Cup”. 
Performance score of each athlete was based on one’s team final ranking and 
total score obtained during the competition. The performance of each team 
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was scored by three judge panel (technical jury, artistic jury, and executive 
jury) who had no connections with teams and who were not informed 
about the purpose of the study. The highest total score the team can obtain 
is 20.00 points and consists of (a) technical value that can vary from 0 to 6.0 
points, (b) artistic value varying from 0 to 4.0 points, and (c) execution value 
varying from 0 to 10.0 points.

Statistical analyses

The data were analysed using SPSS Version 23 and AMOS Version 23 
statistical software. The preliminary analysis included the calculation of 
descriptive statistics and correlations between all the measured variables. 
The main analysis included the test of hypothesised relationships among 
study variables using the single-indicator structural equation model-
ling (SEM). The single-indicator SEM approach was adopted because the 
hypothesised model involved several multi-item scales that may lead to 
convergence issues when using the full latent variable SEM analysis with 
multiple-indicator factors with relatively small sample size. It has been sug-
gested that single-indicator SEM resolves convergence issues and generates 
reliable model parameter estimates that are similar to full-latent variable 
SEM [19]. Prior to the SEM, average scores for each study variable were 
computed by averaging the items of each scale. Furthermore, intimidation 
and negative conditional regard were aggregated to represent a composite 
score of perceived controlling behaviour. Perceived need satisfaction for 
autonomy, competence, relatedness, and novelty were used to compute a 
composite score of perceived needs satisfaction, whereas perceived need 
frustration for competence, relatedness, and novelty were used to compute a 
composite score of perceived needs frustration. Finally, intrinsic motivation 
and identified motivation were aggregated to represent a composite score of 
autonomous motivation, and introjected and external motivation were used 
to compute a composite score of controlled motivation. The construct of 
amotivation was not considered in the test of the hypothesised model. The 
single indicator for study variables, except for athletes’ performance score, 
were then generated by taking the computed average score of each variable 
and accounting for the error variance using the following formula: (1-reli-
ability) * sample variance [29]. 

The following indices were used to assess the adequacy of the fit of the 
hypothesized model: Comparative Fit Index (CFI), Non-Normed Fit Index 
(NNFI), and Root Mean Squared Error of Approximation (RMSEA) with 
its 90% confidence intervals (CI90). The values ≥0.95 for CFI and NNFI, and 
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the value ≤0.06 for RMSEA were considered indicative of an acceptable fit 
[20]. The SEM was accompanied with bootstrapping analysis to detect the 
significance of the indirect effects in the model. If the 95% confidence inter-
val (CI95) for the indirect effect does not contain the zero, then the indirect 
effect can be concluded as statistically significant [30].

RESULTS

Preliminary analysis

Descriptive statistics and correlations between all the measures are pre-
sented in Table 1. Values for skewness ranged from –2.02 to 0.80 and values 
for kurtosis ranged from –0.57 to 4.32, suggesting that the distribution of all 
the measures were within the acceptable ranges [10].
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Main analysis

The hypothesized model exhibited good fit to the data: χ2(6)=8.10, p=0.23, 
CFI=0.99, NNFI=0.96, RMSEA = 0.054, CI90 for RMSEA range=0.000–0.138. 
The standardized path coefficients for the free parameters are shown in 
Figure 2. The model accounted for 55%, 9%, 38%, 17%, and 37% of the vari-
ance in perceived needs satisfaction, perceived needs frustration, autono-
mous motivation, controlled motivation, and performance score, respec-
tively.

 

 

 

 

 

 

 

 

 

 

Figure 2. Results of the single-indicator structural equation model measuring the mediating role 
of the sequence of psychological needs satisfaction and needs frustration, and autonomous and 
controlled motivation in the relationship between perceived autonomy-supportive and controlling 
behaviour from coaches and athletes’ performance score. 

The feint broken lines indicate non-significant paths. For clarity, covariances between perceived 
needs satisfaction and perceived needs frustration, as well as between autonomous motivation 
and controlled motivation are omitted. Covariances of the disturbance terms were as follows: 
rneeds satisfaction-needs frustration = -0.78***, rautonomous motivation-controlled motivation = 0.48**. *p<0.05, 
**p<0.01, ***p<0.001. 
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Figure 2. Results of the single-indicator structural equation model measuring the mediating 
role of the sequence of psychological needs satisfaction and needs frustration, and autono-
mous and controlled motivation in the relationship between perceived autonomy-supportive 
and controlling behaviour from coaches and athletes’ performance score.

The feint broken lines indicate non-significant paths. For clarity, covariances between perceived needs 
satisfaction and perceived needs frustration, as well as between autonomous motivation and controlled 
motivation are omitted. Covariances of the disturbance terms were as follows: rneeds satisfaction-needs frustration = 
–0.78***, rautonomous motivation-controlled motivation = 0.48**. *p<0.05, **p<0.01, ***p<0.001.

As hypothesized, perceived autonomy-supportive behaviour from coaches 
had direct and positive effect on perceived needs satisfaction (β=0.69, 
p<0.001). The direct and significant effect of perceived controlling behav-
iour from coaches on perceived needs frustration (β=0.21, p>0.05) did not 
emerged, as was hypothesized. Perceived needs satisfaction had direct and 
positive effect on autonomous motivation (β=0.72, p<0.001), and perceived 
need frustration had direct and positive effect on controlled motivation 
(β=0.51, p<0.01), as expected. As was expected, autonomous motivation had 
significant direct and positive effect on performance score (β=0.37, p<0.05), 
whereas controlled motivation had significant direct and negative effect on 
performance score (β=–0.65, p<0.01). 

Based on the examination of significant single paths shown in Figure 2, 
the significance of one specific indirect effect from perceived autonomy-
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supportive behaviour to performance score via the sequence of perceived 
needs satisfaction and autonomous motivation was estimated. Results 
revealed that the specific indirect effect of perceived autonomy-supportive 
behaviour from coach on performance score via the sequence of perceived 
needs satisfaction and autonomous motivation was significant and posi-
tive (B=0.25; CI95=0.03, 0.93; β=0.18; p<0.05). Since perceived controlling 
behaviour from coaches did not have significant effect on any of the variable 
in the model, none of the specific indirect effect from perceived controlling 
behaviour form coaches to performance score was examined.

DISCUSSION

This study aimed to explain the role of perceived autonomy-supportive and 
controlling behaviours from coaches on actual sport performance during 
a competition through the perceived satisfaction and frustration of basic 
psychological needs, including the need for novelty, and qualitatively dif
ferent motivation among female aesthetic group gymnasts. The find-
ings of the present study supported one out of the two hypotheses. Spe-
cifically, results revealed that perceived autonomy-supportive behaviours 
from coaches significantly contributed to the actual sport performance in a 
competition of female aesthetic group gymnasts through the motivational 
variables. This is in line with the tenets of SDT [6, 33], as well as past work in 
a sport context [11, 12, 27], including female gymnastics [9, 23, 24]. Results 
of the current study further emphasise the important role of interaction of 
coaches with their athletes in an autonomy-supportive way during the prac-
tice in order to elicit the better athletes’ performance in a competition. From 
the applied perspective, the coaches of female aesthetic group gymnasts are 
encouraged to implement autonomy-supportive behaviours such as adopt-
ing the perspectives and feelings of their athletes, giving a good rationale 
for proposed tasks and exercises, providing choice, and encouraging self-
endorsed action [31].

As was already noted, the second hypothesis of the present study did not 
find support. Specifically, the expected negative indirect effect of perceived 
controlling behaviours from coaches on actual sport performance in a com-
petition through the perceived frustration of psychological needs, including 
the need for novelty, and controlled motivation was not significant. It is 
noteworthy that the perceived controlling behaviour from coaches did not 
substantially contributed to the perceived frustration of psychological needs 
among female aesthetic group gymnasts during the practice, the finding that 
is inconsistent with the tenets of SDT [6, 33] and past work in sport [2, 27]. 
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The possible reason for this finding may be that coaches in this study rarely 
used controlling motivational strategies such as negative conditional regard 
and intimidation during the practice. It should also be noted that mean 
scores for athletes’ perceptions of negative conditional regard and intimida-
tion were low relative to the scale midpoint that may reflect the low levels of 
actual controlling behaviours from coaches. 

Consistent with SDT [6, 33] and past work in sport [27], the more female 
gymnasts in this study felt their basic psychological needs to be frustrated 
the more they practiced their sport for pressured reasons (i.e., controlled 
motivation). Moreover, doing the activity for pressured reasons lead to the 
worse performance score in a competition, the result that is consistent with 
previous study with elite tennis players and swimmers [12]. Although the 
results of the present study did not reveal the detrimental indirect effect of 
perceived controlling behaviours from coaches to female gymnasts’ actual 
performance in a competition, coaches are advised to avoid controlling 
motivational strategies such as negative conditional regard and intimida-
tion when communicating with their athletes. Specifically, coaches of female 
aesthetic group gymnasts are advised to avoid behaviours such as being less 
supportive to athletes if they have not act as the coach wanted (i.e., nega-
tive conditional regard) and shouting at athletes in front of others to push 
them to do certain things they want (i.e., intimidation). These behaviours 
may likely to frustrate basic psychological needs, and consequently diminish 
athletes’ will and motivation, that have demonstrated in previous studies in 
a sport context [2, 23].

Although the present study provided some interesting results in terms 
of the role of perceived coaching behaviours on actual sport ferformance 
among female aesthetic group gymnasts, there are some limitations with 
this study that should be noted. First, this study was cross-sectional in nature 
that does not allow us to draw conclusions about the direction of the rela-
tionships. The hypotheses of the present study were formulated based on the 
framework of SDT [6, 33] that assume the unidirectional relationships with 
the flow from perceived coaching behaviors to athletes’ sport performance 
mediated by the sequence of psychological needs and motivation. However, 
it is also likely that relationships between above variables are bidirectional 
such that perceived coaching behaviours elicit the athletes’ performance in a 
competition and vice versa that a ‘good’ versus ‘bad’ performance in a com-
petition may influence the way athletes’ perceive their coaches behavious. 
Future studies could adopt a cross-lagged panel design assessing variables 
of interest at two or more points in time and analyse for reciprocal relations 
between the variables over time.
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Second, in terms of assessing perceived coaching behaviours, the present 
study relied entirely on athletes’ self-reports. Researchers [17] have suggested 
to adopt a multi-informant (i.e., coach, athletes, and external observer) per-
spective in order to obtain a more accurate picture of whether the coach 
exhibits autonomy-supportive and controlling behaviours, respectively, 
and to what extent. Therefore, future studies would do well by incorporat-
ing both coaches’ and athletes’ self-reports, as well as ratings of external 
observers when examining predictors of athletes’ actual sport performance 
during competitions.

Third, some of the subscales from the BPNSNF (i.e., autonomy need 
frustration) and SMS-II (i.e., introjected regulation and external regulation) 
showed low or very low reliability coefficients in this study. Future studies 
assessing these constructs among female aesthetic group gymnasts should 
consider rephrasing the identified problematic items to increase the internal 
reliability of these subscales. Finally, in the present study the past performance 
in competitions and ability differences of athletes were not controlled for. As 
has been suggested previously [12], in order to strengthen the validity of con-
clusions drawn from the results, it would be useful to do so in future studies.

In sum, findings of the present study contribute to our understanding of 
the mechanism through which the perceived autonomy-supportive and con-
trolling behaviours from coaches influence actual sport performance during 
a competition among female aesthetic group gymnasts. The findings suggest 
that perceived autonomy-supportive behaviour is an essential antecedent to 
actual sport performance mediated by the sequence of psychological needs 
satisfaction and autonomous motivation among female aesthetic group 
gymnasts. In addition, although the negative indirect effect of perceived 
controlling behaviour from coaches on athletes’ actual sport performance 
via the sequence of psychological needs frustration and controlled motiva-
tion was not detected, athletes who practiced for pressured or controlled 
motives demonstrated worse performance score in a competition.
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