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Abstract

Self-Determination Theory (SDT) has been widely applied in sports coaching research, encompassing both basic psycho-
logical need (BPN)—supportive (bright side) and BPN-thwarting (dark side) coaching behaviours. This paper focuses on
the bright side by systematically reviewing and meta-analysing SDT-based studies investigating coaches’ and athletes’ positive
experiences of BPN support, BPN satisfaction, and autonomous motivation. The findings are synthesised into a coherent
and circular framework linking coaches’ BPN support, athletes’ BPN satisfaction, athletes’ autonomous motivation, coaches’
BPN satisfaction, and coaches’ autonomous motivation. Our meta-analysis, based on literature up to January 2025, included
102 studies and analysed 339 correlations from 120 independent samples (N =43,675). The results revealed significant
effect sizes for the relationships between coaches’ BPN support and athletes’ BPN satisfaction (r=.47), athletes’ BPN sat-
isfaction and athletes’ autonomous motivation (r =.37), athletes’ autonomous motivation and coaches’ BPN satisfaction (r=
.35), coaches’ BPN satisfaction and coaches’ autonomous motivation (r=.38), and coaches’ autonomous motivation and
coaches’ BPN support (r=.41). These findings, derived from studies relying on individual-level data (either coaches’ or ath-
letes’ data), suggest an interconnected nature of coaching dynamics within the coaching relationship. We discuss the limita-
tions of our systematic review and propose critical directions for future research. Our main conclusion highlights the strong
need for dyadic-level research to better understand the reciprocal nature of coach-athlete relationships.
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Self-Determination Theory (SDT') has become a key
framework for researchers investigating the psychological
foundations of high-quality motivation in sports coaching.
The core objectives of coaching align with SDT’s organismic
perspective, which emphasises self-development as a pri-
mary focus.? According to SDT, individuals have an inherent
tendency to engage with their environment in ways that sat-
isfy their Basic Psychological Needs (BPNs), which in turn
develop autonomous motivation—a form of motivation dri-
ven by internalised goals and a sense of volition.® In recent
years, the volume of empirical research applying SDT within
the context of sports coaching has expanded significantly,
particularly in studies examining BPN satisfaction and
autonomous motivation in athletes and coaches.”*

However, to date, no systematic review or meta-analysis
has examined both the intrapersonal and interpersonal
experiences of coaches and athletes regarding BPN support,
BPN satisfaction, and autonomous motivation. Furthermore,

existing studies in this field have relied solely on individual-
level data rather than exploring dyadic-level data. In other
words, prior research has focused on either coaches’ or
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Figure |. Circular conceptual framework of the systematic review and meta-analysis.

Note. BPN = basic psychological need; note that the sequence of a, b,
is a starting point of this circular framework.

athletes” experiences and outcomes in isolation.
Foundational accounts of the coach-athlete relationship
include Mageau and Vallerand’s motivational model, which
has significantly shaped the field by detailing how
BPN-supportive coaching relates to athletes’ BPN satisfac-
tion and motivation.” Building on this foundation, subse-
quent work has encouraged greater attention to not only
athletes” but also coaches’ outcomes, emphasising more
dyadic interdependence, temporal reciprocity, and contextual
sensitivity.®™

As coaches and athletes must collaborate to achieve not
only individual goals but also shared relational goals, the
quality of the relationship is central to understanding
motivational processes.'®!" Jowett’s 3+ 1Cs model also
emphasises that closeness, commitment, complementarity,
and co-orientation are essential in establishing an effective
and strong partnership.'? Such a dynamic and intricate inter-
personal relationship has a significant impact on athletes’
development, success, and well—being.13 Within SDT, the
relationships motivation theory further underscores that close
relationships are crucial contexts for satisfying BPNs: auton-
omy, competence, and relatedness.'*

¢, d, e paths does not necessarily imply that coaches’ BPN support

SDT-based sports coaching research has predominantly
focused on BPN-supportive (bright side) coaching behaviours
compared with BPN-thwarting (dark side) behaviours.'> ™'
Given the scope and consistency of the available evidence,
this paper purposefully concentrates on the bright side to ofter
a clear and coherent synthesis of SDT-based studies investi-
gating coaches’ and athletes’ positive experiences of BPN
support, BPN satisfaction, and autonomous motivation by
systematically reviewing and meta-analysing the empirical
evidence. Recognising the inherently interconnected nature
of the coach-athlete dynamic, we propose a circular frame-
work (see Figure 1) that explores the interdependent relation-
ships between (a) coaches’ BPN support and athletes” BPN
satisfaction, (b) athletes’ BPN satisfaction and athletes’
autonomous motivation, (c) athletes’ autonomous motivation
and coaches’ BPN satisfaction, (d) coaches’ BPN satisfaction
and coaches’ autonomous motivation, and (e) coaches’
autonomous motivation and coaches’ BPN support. It is
important to note that this sequence does not imply that coa-
ches” BPN support is the starting point of the process. In the
following sections, we will examine each path in the circular
framework in more detail.
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Coaches’ BPN support and athletes’ BPN
satisfaction (path a)

Spence and Oades provided comprehensive guidelines on
“how to coach with self-determination theory in mind”."
They emphasised that coaches should not only recognise
their athletes’ strengths, attitudes, skills, and mindsets but
also prioritise supporting their BPNs. Through the lens of
SDT, healthy human development is facilitated by continu-
ous social support.® Therefore, coaches adopting an SDT
perspective should intentionally cultivate an environment
that supports their athletes’ BPNs through meaningful inter-
actions.?! In the context of SDT, the satisfaction of three
BPNs, autonomy, competence, and relatedness, is considered
essential for promoting autonomous motivation (i.e., paths b
and d; see the following section).”> Specifically, autonomy
refers to the need to act in alignment with one’s interests,
values, and personal choices. Competence refers to the
need to engage in meaningful challenges and attain mastery.
Relatedness refers to the need to build meaningful interper-
sonal connections.*

Autonomy-supportive behaviours exhibited by a coach
imply providing meaningful choices, offering the rationale
for decisions and recommendations, acknowledging athletes’
opinions and feelings, and supporting their initiative in per-
sonal development.”> When coaches satisfy athletes’ need
for autonomy, athletes feel empowered to express ideas
and opinions, experiencing authenticity, a sense of volition,
and psychological freedom.** Competence-supportive beha-
viours exhibited by a coach imply offering athletes optimal
challenges, encouragement, clear guidance and expectations
during task execution, as well as specific and motivational
feedback.?*** When coaches satisfy athletes’ need for com-
petence, athletes are more likely to find tasks intrinsically
rewarding and feel capable of handling difficult challenges.**
Relatedness-supportive behaviours exhibited by a coach
imply being accessible, expressing authentic concern for
their athletes’ well-being, and fostering a sense of security,
particularly during challenging times. When coaches satisfy
athletes’ need for relatedness, athletes feel valued, experience
a deep sense of connection, and develop a stronger sense of
belonging within the coach-athlete relationship.****

Coaches’ and athletes’ BPN satisfaction
and autonomous motivation (paths b and d)

SDT posits that across demographics, psychological character-
istics, and cultural contexts, BPN satisfaction fosters autono-
mous motivation for both athletes (path b) and coaches
(path d)."’*° Autonomous motivation refers to self-initiated
and self-regulated behaviours driven by personal interest and
enjoyment of the activity. Individuals with high levels of
autonomous motivation perceive their actions as self-chosen,
experience a sense of connectedness with others, and feel com-
petent in pursuing their goals—reflecting the satisfaction of the

three BPNs.?* A central empirical claim of SDT is that autono-
mous motivation is strongly linked to key outcomes such as
persistence, well-being, effective performance, perceived
meaningfulness, and vitality—outcomes that are especially
critical for athletes and their coaches.*?"2*

Athletes’ autonomous motivation and
coaches’ BPN satisfaction (path c)

The coach-athlete relationship is characterised by the
mutual interconnection of their emotions, thoughts, and
behaviours.® This dynamic reflects the inherent inter-
dependence between coaches and athletes, as they rely on
one another to achieve both individual and shared goals,
enhance performance, and fully realise their potential.'®!!
The motivational experiences of both coaches and athletes
are not solely influenced by their own actions but are also
shaped by the behaviours and motivational states of other
key individuals within their coaching environment.*’
Research within the framework of SDT has identified that
one critical contextual factor is perceived athletes’ autono-
mous motivation, which is positively associated with coa-
ches’ BPN satisfaction in the coaching process (path c).”
SDT posits that contextual factors impact motivation for a
specific activity through the extent to which BPNs are sat-
isfied.* Consistent with this proposition, research has
demonstrated that coaches’ BPN satisfaction mediates the
relationship between athletes’ autonomous motivation and
coaches’ (paths c and d).®

Coaches’ autonomous motivation and
coaches’ BPN support (path e)

SDT research has identified coaches’ autonomous motivation
as an important determinant of their BPN support (path e).>*>!
Coaches with high levels of autonomous motivation experi-
ence a sense of choice, personal endorsement, interest, and ful-
filment. As a result, they are more likely to invest additional
time in their athletes, adopt a BPN-supportive interpersonal
style, and contribute to a supportive climate to fulfil their ath-
letes” BPNs.*? Furthermore, research suggests that factors
within the coaching environment, such as athletes’ autono-
mous motivation, influence coaches’ own BPN satisfaction,
which subsequently enhances their autonomous motivation
and promotes BPN-supportive behaviours towards athletes
(paths ¢, d, and €).® Additionally, across various social con-
texts, autonomous motivation has consistently been shown
to mediate the relationship between BPN satisfaction and
BPN-supportive behaviour.”>'=?

Hypotheses

Based on our circular framework (see Figure 1), we
hypothesised positive relationships between:
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H1: Coaches’ BPN support and athletes’ BPN satisfac-
tion (path a).

H2: Athletes’ BPN satisfaction and their own autono-
mous motivation (path b).

H3: Athletes’ autonomous motivation and coaches’ BPN
satisfaction (path c).

H4: Coaches’ BPN satisfaction and their own autono-
mous motivation (path d).

HS5: Coaches’ autonomous motivation and their own
BPN support (path e).

Due to the lack of dyadic studies, we tested these five
hypotheses exclusively using existing individual-level
data. Our main goal, however, is to identify gaps in the
extant literature on the “bright side” (i.e., BPN support
and autonomous motivation) of the SDT framework and
establish a clear agenda for future dyadic-level research.

Method

Systematic literature search

The present study was conducted in accordance with the
recent Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA).** To initiate the review,
we sourced relevant records from four electronic databases:
PsycINFO, ERIC, Scopus, and Web of Science, encom-
passing articles published from 1990 to January 2025. We
conducted searches across these four databases to ensure
broad and multidisciplinary coverage. A scoping analysis
indicated that including additional databases yielded no
unique eligible records beyond these four, while substan-
tially increasing duplication and screening burden. These
databases collectively provide comprehensive coverage of
the psychological, educational, and sport science literatures,
which constitute the main disciplinary domains of
SDT-based coaching research. To minimise the risk of
omission, we also conducted extensive backwards and for-
ward citation tracking and hand-searched key journals, pro-
cedures shown to identify records unique to more
specialised databases. This strategy ensured an appropriate
balance between sensitivity, transparency, and feasibility,
with no evidence that expanding databases would have
materially increased coverage.

The databases were searched using combinations of four
groups of primary terms, adding Boolean operators (OR
and/or AND) to combine them: (a) <coach>, AND (b)
<sport>or <exercise>, AND (c) <self-determination>,
AND (d) <psychological need>or <autonomy>or <compe-
tence>or <relatedness>or < autonomous motivation>or <
intrinsic motivation>or < self-determined motivation>.
The subject areas were limited to psychology and sports sci-
ence. Notably, we required the primary search term
<coach>to ensure the retrieval of studies situated within a
coaching context. We did not include <athlete>as a

mandatory search term because many relevant studies
describe the coached individual using alternative labels
(e.g., “pupil”), which could have resulted in unnecessary
exclusions. Further operational details are provided in the
Eligibility Criteria section below.

A total of 2820 articles were identified in the first round
of the search, and 290 relevant articles were retained after
removing duplicates. These articles were then screened by
reviewing their titles, and those fitting the inclusion criteria
(specified below) were further assessed by reading the
abstracts and keywords. From this process, 121 articles
were rejected due to irrelevance, leaving 169 articles for
full-text examination. Of these, 69 articles were eliminated
based on the eligibility criteria (also specified below),
resulting in 104 articles. To locate potential additional lit-
erature, we examined the reference lists of all retrieved arti-
cles that met our eligibility criteria. This phase included
reviewing references in previous SDT-based systematic
reviews to cross-check our search results. Two additional
articles were included via citation searching from prior
meta-analyses.' > The final step involved checking the
106 articles for duplication across samples, as duplicated
samples in meta-analysis led to inflated effect sizes and vio-
lated the assumption of statistical independence.>® Four arti-
cles were excluded because they used the same data set and
reported the same effect sizes as in previously (un)pub-
lished studies. This resulted in a set of 102 articles. For fur-
ther details on the selection process, refer to the PRISMA
flow diagram in Figure 2.

Eligibility criteria

We aimed to include all empirical articles investigating
BPN-supportive coaching based on the tenets of SDT,
with a focus on improving BPN satisfaction and motivation
for coaches and/or athletes. Specifically, studies were eli-
gible if they met the following criteria:

1. Empirical, quantitative research grounded in the
SDT framework and conducted within the context
of sports coaching.

2. Report at least one direct relationship between (a)
coaches’ BPN support and athletes’” BPN satisfac-
tion; (b) athletes’ BPN satisfaction and athletes’
autonomous motivation; (c) athletes’ autonomous
motivation and coaches’ BPN satisfaction; (d) coa-
ches’ BPN satisfaction and coaches’ autonomous
motivation; (e) coaches’ autonomous motivation
and coaches’ BPN support (see Figure 1).

3. For all paths, include at least one SDT-based BPN
construct (autonomy, competence, relatedness, or
BPN in general).
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Figure 2. PRISMA flow-chart describing the selection process in the systematic review and meta-analysis.

4. Forrelevant paths (i.e., paths b through e), include at
least one SDT-based motivation construct (i.e.,
autonomous motivation, intrinsic motivation, or a
self-determined motivation index).

5. Demonstrated moderate to high methodological
quality, with no studies classified as low quality.

We conducted a comprehensive assessment of the
quality and potential bias of the included articles by
using the JBI Critical Appraisal Checklist for Quantitative
Analytical Studies.®” A detailed quality assessment proced-
ure, along with results for both overall study quality and
each analytical path, is provided in Appendix A. No studies
were categorised as low quality, and therefore, no articles
were excluded based on quality criteria. Following this
rigorous quality evaluation, 102 articles (96 of which
were published) were finalised for inclusion in the system-
atic review and meta-analysis.

To ensure a comprehensive view and minimise publica-
tion bias, we included both published journal articles and
unpublished doctoral dissertations. However, studies that
used only qualitative approaches, without any quantitative
data, were excluded. In cases of longitudinal analyses,
only the effect size based on Time 1 data was considered.
Lastly, if an article reported results from multiple independ-
ent samples, each sample was included in the meta-analysis
to ensure a representative analysis. See a detailed data cod-
ing process in Appendix B.

Statistical analyses

Pearson correlation coefficients were extracted as the effect
parameters in this meta-analysis, and Comprehensive
Meta-Analysis (Biostat, Englewood, NJ, USA, Version 3,
2021) was used to analyse the data. Specifically,
random-effect meta-analyses were performed, estimating
mean effect sizes under the assumption that either study
artefacts or moderating factors cause effect-size variability.
This means the true effects in the studies are assumed to
vary between studies, and the summary effect is the
weighted average of the effects reported in the different
studies.”® Random-effect models are known to lead to
more accurate and generalisable population effect size esti-
mates than fixed-effect models, which assume homogeneity
of effect parameters—an assumption that is unlikely to
hold in applied settings.’*>° Furthermore, random-effect
meta-analyses tend to generate more conservative and realis-
tic confidence intervals (CIs).**™*! Therefore, we used a 95%
CI to evaluate the sample-size weighted correlation (7).

The heterogeneity of the correlation coefficients was
tested using Cochran’s Q and quantified using the /* index.
In particular, Cochran’s Q was used to evaluate whether the
dispersion of the correlation coefficients was significant.
When the p-value of Cochran’s Q (pp) was larger than
0.1, heterogeneity was considered small; in these cases,
the fixed-effect model was used for the combination of
effect sizes. Otherwise, the random-effect model was
employed to compute the meta-analysis.** Additionally,
the I° value estimates the percentage of variation across
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Table I. Systematic review and meta-analysis of self-determination relationships for both coaches and athletes.

Relationships k? N re 95%Cl p Q po 12(%)
Path a: Coaches’ BPN Support — Athletes’ BPN Satisfaction

BPN Support — BPN Satisfaction 21(18) 7855 494  436;.548 <.000 211.034 <000 9I
Autonomy Support — Autonomy Satisfaction 57(50) 18281 449  403; 493 <000 807.243 <000 93
Competence Support — Competence Satisfaction 12(9) 4179 437  .323;.539 <000 197839 <000 94
Relatedness Support — Relatedness Satisfaction 11(8) 4099 486  .373;.584 <.000 189.458 <000 95
Path b: Athletes’ BPN Satisfaction — Athletes’ Autonomous Motivation

BPN Satisfaction — Autonomous Motivation 58(54) 22517 394 .353; 433 <000 620.726 <000 9l
Autonomy Satisfaction — Autonomous Motivation 41(39) 19058 362 .314;.408 <.000 463474 <000 O9I
Competence Satisfaction — Autonomous Motivation ~ 42(40) 18228 357  .297; 414 <000 705527 <000 94
Relatedness Satisfaction — Autonomous Motivation 38(36) 17780 360 .297; 420 <.000 694734 <000 95
Path c: Athletes’ Autonomous Motivation — Coaches’ BPN Satisfaction

Autonomous Motivation — BPN Satisfaction 2(1) 649 347 278; 414  <.000 467 490 0
Path d: Coaches’ BPN Satisfaction — Coaches’ Autonomous Motivation

BPN Satisfaction — Autonomous Motivation 14(12) 4503 425 334,509 <000 167.868 <000 92
Autonomy Satisfaction — Autonomous Motivation 6(6) 1552 393 317,463  <.000 14.132 015 65
Competence Satisfaction — Autonomous Motivation 6(6) 1552 342 .196; 473 <.000 47.698 <.000 90
Relatedness Satisfaction — Autonomous Motivation 6(6) 1552 356 .284; 424  <.000 12.302 .031 59
Path e: Coach Autonomous Motivation — Coach BPN Support

Autonomous Motivation — BPN Support 8(6) 2412 442 386; 495 <.000 16.950 .002 59
Autonomous Motivation — Autonomy Support 9(8) 2289 346 .257; 430  <.000 41.563 <.000 8l
Autonomous Motivation — Competence Support 4(3) 1003 374 .320; 427  <.000 4.183 242 28
Autonomous Motivation — Relatedness Support 4(3) 1003 466  .332;.58]1  <.000 15.650 .001 8l

Note. BPN = basic psychological need; k = cumulative number of studies; *=numbers in parentheses indicate the number of published studies; N =
cumulative sample size; r. = sample-size weighted and reliability-corrected correlation'”: r. reflects the correlation coefficient after removing the effect of
random measurement error (attenuation). Because measures with low reliability can artificially weaken observed correlations, this correction provides a more accurate
estimate of the underlying association between the two variables; Cl = confidence interval for r; p =test of r;; Q= Cochran’s Q reflects the dispersion across

study effect sizes; pg = test of between-study heterogeneity; I?

=variance not attributable to sampling and measurement error, which is used to quantify

the dispersion, and the value of I? shows the percentage of variation across studies that is due to heterogeneity rather than chance. I? was interpreted as
follows: 0-30% = low; > 30-60% = moderate; > 60—100% = high heterogeneity*”*%; note that the sequence of a, b, ¢, d, e paths does not necessarily imply

that coaches’ BPN support is a starting point of this circular framework.

studies that is due to heterogeneity rather than chance; in
other words, it quantifies variation not explained by sam-
pling error or measurement error.*’

Finally, publication bias was assessed through visual
inspection of funnel plots and Egger’s regression test.** In
the absence of publication bias, the plot should resemble
a symmetric inverted funnel. By contrast, publication bias
results in an asymmetry of the funnel plot; namely, the bot-
tom of the plot would show a higher concentration of stud-
ies on one side of the mean than on the other. Egger’s
regression test specifically examines this asymmetry in
the funnel plot by using precision (the inverse of the stand-
ard error) to predict the standardised effect (effect size
divided by the standard error).*® If the p-value of the inter-
cept is .05 or smaller, the asymmetry is considered statistic-
ally significant. In line with statistical recommendations, at
least five studies are required to examine publication bias.*®

Results

A total of 102 articles (N coach paper =17, N athiete paper = 82,
N pom =3) were included in the present systematic review
and meta-analysis, encompassing a database of 339 correla-
tions. These studies, published between 2004 and January

2025, rely exclusively on individual-level data. The number
of samples examined in each article ranged from one to five,
depending on factors such as sports types. In total, 120
samples, comprising 43,675 participants (N coach = 6341;
N amiete = 37,334), were recruited. The mean ages of coa-
ches ranged from 19.85 to 47.01 years, while the mean
ages of athletes ranged from 12.10 to 44.26 years. Both coa-
ches and athletes participated in various types of sports (i.e.,
team, individual, or mixed sports) or specific sports (e.g.,
basketball, football, gymnastics, hockey, futsal, swimming,
and water polo). Most studies applied a cross-sectional
design (n = 84) rather than a longitudinal design (n = 18).
Table 1 presents the meta-analytic correlations of the five
direct relationships: coaches’ BPN support and athletes’ BPN
satisfaction (path a); athletes’ BPN satisfaction and athletes’
autonomous motivation (path b); athletes’ autonomous
motivation and coaches’ BPN satisfaction (path c); coaches’
BPN satisfaction and coaches’ autonomous motivation (path
d); coaches’ autonomous motivation and coaches’ BPN sup-
port (path e). Paths a, b, d, and e examined both general BPN
and specific BPN types (i.e., autonomy, competence, and
relatedness). Path ¢, however, only examined the general
BPN due to a lack of studies on specific BPN types. In total,
17 specific relationships were examined in the present
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systematic review and meta-analysis. Appendix C sum-
marises the selected papers included in the present
meta-analysis for paths a, b, ¢, d, and e, respectively.

Coaches’ BPN support and athletes’ BPN satisfaction
(path a)

As shown in Table 1, the meta-analysis indicated that the
relationship between coaches’ general BPN support and
athletes’ general BPN satisfaction is moderate, positive,
and significant overall (»=.49). Specifically, coaches’ sup-
port for autonomy, competence, and relatedness were all
moderately, positively, and significantly related to athletes’
autonomy (r=.45), competence (r=.44), and relatedness
satisfaction (r=.49), respectively.

Athletes’ BPN satisfaction and autonomous
motivation (path b)

Table 1 also shows that there is a moderate, positive, and sig-
nificant relationship between athletes’ general BPN satisfaction
and their autonomous motivation (r=.39). As expected, ath-
letes” autonomy (r=.36), competence (»=.36), and related-
ness satisfaction (»=.36) were all moderately, positively, and
significantly related to their autonomous motivation.

Athletes’ autonomous motivation and coaches’ BPN
satisfaction (path c)

To test this path, we identified only two studies, and no
studies were found investigating the specific BPN types
(see Table 1). Clearly, two studies are insufficient for con-
ducting a meta-analysis.**** The two specific correlations
were .33 and .38, with an average correlation of r=.35.

Coaches’ BPN satisfaction and autonomous
motivation (path d)

As expected, coaches’ BPN satisfaction exhibited a
meta-analytic positive relationship with their autonomous
motivation in general, with the relationship being moderate
and significant (r=.43). Specifically, coaches’ autonomy
(r=.39), competence (» =.34), and relatedness satisfaction
(r=.36) were all moderately and positively related to their
autonomous motivation, and the relationships were signifi-
cant (see Table 1).

Coaches’ autonomous motivation and coaches’ BPN
support (path e)

Finally, Table 1 shows that coaches’ autonomous motiv-
ation had a moderate, positive, and significant relationship
with their general BPN support in coaching (r=.44).
More concretely, coaches’ autonomous motivation

exhibited moderate, positive, and significant relationships
with their autonomy (r=.35), competence (r=.37), and
relatedness support (r=.47).

Publication bias and sensitivity analyses

Appendix D presents the detailed results of publication bias
and sensitivity analyses. Our findings from Egger’s regres-
sion test of funnel plot asymmetry indicated that four rela-
tionships between athletes’ BPN satisfaction and their
autonomous motivation contained possible publication
bias. However, after removing the study from Nielsen
et al.>® with a particularly large sample size (N=7110),
Egger’s regression test did not indicate any evidence of
publication bias afterwards. Removing a large study poten-
tially reduced apparent asymmetry in the funnel plot and
altered the slope of the regression line.*’

Discussion

The results of our systematic review and meta-analysis sup-
port the proposed circular framework. First, across studies,
we found a positive relationship between coaches’ BPN
support and athletes’ BPN satisfaction (i.e., path a; based
on the organismic dialectical principle).** This suggests
that coaches’ support may contribute to an interpersonal con-
text that fulfils athletes” BPNs. Second, our findings indicate
that athletes’” BPN satisfaction is an essential psychological
nutrient for their autonomous motivation to drive self-
initiated behaviours pursued for the interest and pleasure of
sports, as well as for the achievement of goals aligned with
their values (i.e., path b)' Third, only two studies in the
extant literature have specifically identified athletes’ autono-
mous motivation as a contextual factor positively related to
coaches’ BPN satisfaction (i.e., path ¢).”® Fourth, coaches’
BPN satisfaction is positively linked to their own autono-
mous motivation (i.e., path d).”' Finally, our findings suggest
that coaches tend to cultivate a supportive environment to
nurture their athletes’ BPNs (i.e., path e).>*

These meta-analytic findings in the coach-athlete con-
text are consistent with the extant SDT literature across
various social domains. For example, Ng et al.’* con-
ducted a meta-analysis of the empirical SDT literature in
healthcare settings, where they also found positive rela-
tionships between practitioners’ BPN support, patients’
BPN satisfaction, and patients’ autonomous motivation
(i.e., paths a and b). In the educational context, Ahn
et al.>> demonstrated a positive sequential relationship
between teachers’ autonomous motivation, students’ per-
ceptions of BPN-supportive practices, students’ BPN sat-
isfaction, and their autonomous motivation (i.e., paths e,
a, and b, respectively). Other studies in educational con-
texts similarly showed that the link between teachers’
and students’ autonomous motivation was mediated by
perceived teachers” BPN support and students’ BPN
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satisfaction (i.e., paths e, a, and b, respectively).”*>’

Matosic et al.>? also suggested that when support provi-
ders perceive high autonomous motivation in recipients,
they may feel greater freedom to offer BPN support.
They further emphasised that recipients’ autonomous
motivation is critical for providers’ BPN satisfaction,
which in turn enhances providers’ own autonomous
motivation and leads to greater BPN support (i.e., paths
¢, d, and e).

Strong need for more dyadic studies on
BPN-supportive coaching

Our systematic review and meta-analysis not only synthe-
sised the existing body of knowledge but also revealed a
significant limitation in previous studies, which have relied
exclusively on individual-level data. This is particularly
noteworthy given that collaboration and interdependence
are essential features of the coaching alliance.’® " At its
core, the coach-athlete relationship thrives on mutual sup-
port, satisfaction, and motivation, all fostered through con-
tinuous interaction, making it arguably the most crucial
dyadic relationship in sports.®’** Hence, the logical next
step for future research in this domain is to address this
gap by adopting an interpersonal perspective and verifying
the paths in the circular framework using dyadic data.

The literature on SDT in dyadic relationships in other
fields has demonstrated that BPN satisfaction and autono-
mous motivation meet the criteria for “multilevel con-
structs”.®® This suggests that they can be generalised
across different levels of analysis, including individual,
dyadic, team, and organisational contexts.®* For example,
some dyadic studies have highlighted that an individual’s
BPNs and autonomous motivation are likely to be
influenced by the behaviours and motivational states of sig-
nificant others, such as teachers,® parents,66 and part-
ners.**¢"%® ‘When two individuals are nested within a
dyad, they are likely to influence each other’s psychological
experiences and behaviours.** More specifically, dyadic
research on parent-adolescent interactions has shown that
adolescents’ BPN satisfaction and observed reciprocity dur-
ing conversations mediate the relationship between parents’
BPN support and adolescents’ autonomous motivation for
disclosure. Similarly, that research has also found that par-
ents” BPN satisfaction and observed reciprocity mediate the
link between parents’ BPN support and their own autono-
mous motivation.®” Additionally, studies on close relation-
ships have revealed that relationship functioning and an
individual’s autonomous motivation are positively asso-
ciated not only with their own BPN satisfaction but also
with their partner’s BPN satisfaction.®®

The Actor-Partner Interdependence Model (APIM)
offers a promising framework for advancing our under-
standing of the dynamics within coach-athlete dyads.”®"!

This model distinguishes between two primary effects: the
“actor effect”, which refers to the relationship between an
individual’s predictor and their own outcome (e.g., athletes’
BPN satisfaction and their autonomous motivation), and the
“partner effect”, which captures the relationship between
one individual’s predictor and their partner’s outcome
(e.g., athletes” BPN satisfaction and coaches’ autonomous
motivation). Additionally, the APIM highlights “predictors’
dyadic interdependence” (e.g., between coaches’ and ath-
letes” BPN satisfaction) and “outcomes’ dyadic inter-
dependence” (e.g., between coaches’” and athletes’
autonomous motivation). This model provides a robust
framework for analysing the reciprocal influences within
these dyadic relationships.

More dyadic studies on the synergy of BPN
satisfaction

Our systematic review and meta-analysis revealed that the
number of individual-level studies investigating the rela-
tionship between perceived autonomy support from coa-
ches and athletes’ satisfaction of autonomy (N=57)
significantly exceeds those examining satisfaction of com-
petence (N=12) or relatedness (N=11). These findings
suggest that, among the three specific BPNs, autonomy sat-
isfaction has been considered primary.17 As Ryan et al.”?
highlighted, “once people are volitionally engaged and
have a high degree of willingness to act, they are then
most apt to learn and apply new strategies and competen-
cies” (p. 231). In other words, a sense of autonomy can
be viewed as a foundational prerequisite for engaging in
meaningful activities, fostering social connectedness, and
utilising one’s abilities within a group context.*> Hence,
one could argue that, in practical settings, supporting ath-
letes” autonomy should be a priority for coaches.”>~">

However, we found that the associations between coa-
ches’ BPN support and athletes’ BPN satisfaction are simi-
lar across autonomy, competence, and relatedness
(approximately r = .46, see Table 1). Likewise, the associa-
tions between athletes’ BPN satisfaction and their autono-
mous motivation are similar across the three specific
needs (approximately »=.36). These results suggest that
the satisfaction of autonomy, competence, and relatedness
is equally important. Therefore, our findings do not provide
any evidence to support the notion that one BPN (e.g.,
autonomy) holds greater importance than the others (i.e.,
competence and relatedness).

One potential explanation for the observed similarity in
associations is that the need-specific dimensions of interper-
sonal behaviours are interconnected.*’® This implies that
the satisfaction of BPNs likely operates in a synergistic or
mutually supportive manner.””” Autonomy, competence,
and relatedness are inherently relational and motivational
constructs that are often cultivated through social
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interactions.”® Therefore, future dyadic studies could more
effectively capture these interactions and reveal the nuanced
relational dynamics that contribute to both coaches’ and
athletes’ autonomous motivation and other positive out-
comes. For example, given the synergistic nature of
BPNs, researchers might hypothesise that satisfying one
BPN through coaches’ behaviour (e.g., autonomy support)
not only directly enhances the corresponding BPN satisfac-
tion in the athlete (e.g., autonomy satisfaction) but also
indirectly improves the satisfaction of other BPNs (e.g.,
competence and relatedness). More specifically, the APIM
offers a useful framework for investigating these interrela-
tionships within coach-athlete dyads. For instance, the
“actor effect” could examine how coaches’ self-reported
autonomy support relates to coaches’ perception of athletes’
competence and relatedness satisfaction. Simultaneously,
the “partner effect” could examine how coaches’ self-
reported autonomy support relates to athletes’ self-
perception of competence and relatedness satisfaction.

Strengths, limitations, and future directions

Through our comprehensive synthesis of current knowl-
edge on coach-athlete relationships from an SDT perspec-
tive, we have identified key trends and gaps in this area
of research and outlined a clear agenda for future studies.
Our proposed circular framework integrates various SDT
constructs, with a focus on the interpersonal dynamics
within coach-athlete dyads. The moderate to strong positive
correlations observed in individual-level studies, alongside
consistent findings across various domains, provide a robust
empirical foundation for future dyadic research on the syn-
ergy of BPN satisfaction in the coach-athlete relationship.

Despite these strengths, several limitations of this study
should be acknowledged. First, all the articles included in
this meta-analysis rely exclusively on individual-level
data. Given that BPN-supportive coaching is inherently
relational, focusing solely on individual-level data over-
looks the interdependent dynamics within dyadic relation-
ships. This limitation may result in incomplete or skewed
interpretations of how BPNs are satisfied and how autono-
mous motivation is fostered.

Second, our meta-analysis revealed a significantly smal-
ler number of studies examining BPN satisfaction and
autonomous motivation within the coach population (N=
20) compared to those focusing on athletes (N=84).
Consequently, the aggregated sample sizes of coaches
(N=6341) and athletes (N=237,334) differ substantially.
A meta-analysis can reduce sampling errors by synthesising
effect size estimates across multiple primary studies.
However, when the total number of studies in a
meta-analysis is small (e.g., for paths c, d, and e), it may
contain second-order sampling error, necessitating caution
when interpreting the results.*>® In line with this,
Stebbings et al.”*® highlighted that no prior research had

explored BPN satisfaction among coaches before their
study. Similarly, McLean and Mallet’”® pointed out the
imbalance in research focus, noting that most studies have
centred on athletes, overlooking the psychological experi-
ences of coaches and how these experiences influence their
coaching behaviour. Dyadic studies that account for both
coaches’ and athletes’ needs and experiences should thus
be prioritised to address this gap.*®!

Third, most of the studies in the meta-analysis are cross-
sectional (82%), with only a small proportion employing a lon-
gitudinal design (18%). Cross-sectional studies are vulnerable
to common-method variance or transient-occasion measure-
ment factors, which can artificially skew correlations in the lit-
erature."*™ In contrast, longitudinal studies allow researchers
to uncover patterns of reciprocal influence, capture the
dynamic nature of coach-athlete relationships, and pinpoint
critical periods when BPN support is most impactful for ath-
letes.® For instance, a longitudinal, dyadic-level study could
track how coaches’ provision of BPN support affects the ath-
letes’ BPN satisfaction and autonomous motivation over time,
and vice versa. This approach enables researchers to explore
how these variables develop and mutually influence each
other.®> Additionally, coaches’ behaviours and coach-athlete
relationships tend to fluctuate throughout a sports season.® A
cross-lagged panel design could be used to assess coaches’
BPN support and athletes’ autonomous motivation at multiple
time points, such as the beginning, middle, and end of a sea-
son. This design is particularly suited to examining the direc-
tionality of reciprocal relationships between coaches’ and the
athletes’ BPN support and autonomous motivations.”**
More specifically, it can help determine whether coaches’
BPN support at an earlier stage predicts athletes’ autonomous
motivation at a later stage, and whether athletes’ autonomous
motivation, in turn, influences the subsequent BPN support
provided by coaches.

Fourth, our meta-analysis did not assess potential mod-
erators, primarily because of the limited number of studies
reporting on the same moderator. Nonetheless, the hetero-
geneity of effects observed (see Table 1) in the literature
suggests the existence of possible moderating factors con-
tributing to variability in effects across studies. The hetero-
geneity observed both in prior meta-analysis'’ and the
present study suggests that investigating moderators in
future research would be valuable. Examining moderators
is essential for understanding the conditions under which
associations between coaches’ and athletes’ BPN satisfac-
tion and autonomous motivation strengthen or weaken.
For example, examining how the level of coaching experi-
ence moderates these dyadic relationships may offer deeper
insights into the dynamic interplay between coach and ath-
lete. Additionally, in future studies utilising the APIM to
explore the bidirectional nature of coach-athlete dyads,
moderation analyses, such as investigating whether the
actor or partner effect is moderated by coaching
experience, are both feasible and recommended.”’:*
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Beyond experience, future researchers can also pay atten-
tion to other potential moderators theoretically important
to the boundary conditions of these dyadic relationships.
For example, sport type (individual vs. team) and competi-
tive level (youth, collegiate, elite) may alter autonomy
affordances and feedback structures®’; relationship tenure
and coach-athlete ratio may impact opportunities for tai-
lored BPN support®®; gender composition (e.g., gender
match/mismatch) and age gap may shape communication
and perceived BPN support.®® Testing these moderators
can help explain heterogeneity and specify when, for
whom, and under what contextual conditions the
coach-athlete motivational links are strongest.

Notably, with a few exceptions, the “dark side” of the
SDT framework, that is, the controlling interpersonal style
of coaches, along with the associated behaviours that frus-
trate or thwart their athletes’ BPNs, has been largely over-
looked in the existing literature in sports.'>'® BPN
frustration occurs when athletes feel coerced into specific
actions (autonomy frustration), subjected to harsh criticism
(competence frustration), or rejected by their coaches
(relatedness frustration).”® Importantly, low BPN satisfac-
tion is not synonymous with high BPN frustration, as
they are linked to distinct outcomes.”! Specifically, low
BPN satisfaction is associated with reduced autonomous
motivation. In contrast, high BPN frustration is tied to
increased controlled motivation, where individuals engage
in activities to gain rewards, satisfy others, or avoid punish-
ment. Athletes’ controlled motivation is associated with
coaches’ BPN frustration, which in turn is related to coa-
ches’ controlled motivation and BPN-thwarting behaviours
in coaching, respectively.®' Therefore, future dyadic
research on coaches’ controlling interpersonal style can
adopt a similar circular framework to examine the relation-
ships among coaches’” BPN-thwarting, athletes’ BPN frus-
tration, athletes’ controlled motivation, coaches’ BPN
frustration, and coaches’ controlled motivation.

Practical implications

As all the studies included in our systematic review and
meta-analysis were conducted at the individual rather than
the dyadic level, we must exercise caution when applying
our findings to develop guidelines for improving coaching
practices. Nevertheless, the current findings, which support
our circular conceptual framework, along with previous
research at both individual and dyadic levels in other
domains, enable us to make the following recommendations
for practitioners. First, the coach-athlete relationship should
be viewed as a dynamic, bidirectional interaction.”!
Therefore, coaching practices should account not only for
athletes’ BPN satisfaction and autonomous motivation but
also for those of the coaches. Formal coach education pro-
grammes should aim to enhance coaches’ satisfaction with
autonomy, competence, and relatedness to further stimulate

their autonomous motivation.’ For example, autonomy can
be promoted by involving coaches in decision-making pro-
cesses, allowing flexibility in modifying coaching plans,
and enabling them to choose their coaching methods.
Competence can be enhanced by providing opportunities
for professional development that equip coaches with strat-
egies to implement BPN-supportive approaches in their
practices. Lastly, relatedness can be promoted by creating
a supportive working environment, encouraging respectful
communication with administrators, and fostering collabor-
ation with highly motivated athletes.®'*?

Second, we suggest that coaching techniques could con-
sider the circular pattern and interconnected nature of coach-
ing dynamics by employing the performance profiling
technique. Performance profiling involves the objective col-
lection of performance indicators, encompassing both out-
comes and processes. It is based on pre-agreed key
performance indicators that significantly influence perform-
ance from physical, technical, tactical, and mental perspec-
tives.” In the context of sports coaching, both coaches and
athletes can collaboratively assess and agree upon the import-
ance of current and desired levels of BPN satisfaction and
autonomous motivation. Once these levels are established,
coaches and athletes can track performance by profiling
both their own and each other’s BPN satisfaction and autono-
mous motivation. This profiling process combines objective
video and notational analysis with subjective personal
experiences, facilitating the comparison of differences.
Objective data from both sources is necessary because ath-
letes’ self-handicapping is frequently observed,”® and coa-
ches’ perceptions of their own BPN-supportive behaviour
do not always align with athletes’ perceptions; thus, over-
coming these discrepancies is essential for fulfilling athletes’
BPNss in sport® or coachees in other settings.”* Furthermore,
profiling information should be fed back into the ensuing
coaching process, and coaches should integrate
BPN-supportive interpersonal behaviours while presenting
the data and feedback. Following these steps can sustainably
enhance both the coaches’ and the athletes’ BPN satisfaction
and autonomous motivation.

Conclusion

In this systematic review and meta-analysis, we identified
empirical support for our proposed model, which outlines
five key pathways linking the relationships between coa-
ches’ BPN support, athletes’ BPN satisfaction, athletes’
autonomous motivation, coaches’ BPN satisfaction, and
coaches’ autonomous motivation. Collectively, these links
suggest a virtuous motivational loop that highlights the sup-
port and satisfaction of autonomy, competence, and related-
ness needs, which function as key levers sustaining
high-quality motivation for both coaches and athletes,
with clear practical implications for coach education, athlete
development, and the maintenance of their interpersonal
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and dynamic relationships. Since all the studies included in
this analysis are based solely on individual-level data (either
from athletes or coaches), our findings provide only sug-
gestive evidence for the interconnected nature of coaching
dynamics. Therefore, we advocate for future research that
examines the coach-athlete relationship at the dyadic level
to further validate and extend the current findings.
Advancing along this agenda will move the field from sug-
gestive associations to validated, dyad-level mechanisms
that can more precisely inform coach education and athlete
interventions.
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