Journal Pre-proof

Psychology

OF SPORT AND EXERCISE

Measuring psychological need states in sport: Theoretical considerations and a new
measure

Nikita Bhavsar, Kimberley J. Bartholomew, Eleanor Quested, Daniel F. Gucciardi,
Cecilie Thegersen-Ntoumani, Johnmarshall Reeve, Philippe Sarrazin, Nikos
Ntoumanis

PII: S1469-0292(19)30365-6
DOI: https://doi.org/10.1016/j.psychsport.2019.101617
Reference: PSYSPO 101617

To appearin:  Psychology of Sport & Exercise

Received Date: 21 May 2019
Revised Date: 5 November 2019
Accepted Date: 6 November 2019

Please cite this article as: Bhavsar, N., Bartholomew, K.J., Quested, E., Gucciardi, D.F., Thggersen-
Ntoumani, C., Reeve, J., Sarrazin, P., Ntoumanis, N., Measuring psychological need states in sport:
Theoretical considerations and a new measure, Psychology of Sport & Exercise (2019), doi: https://
doi.org/10.1016/j.psychsport.2019.101617.

This is a PDF file of an article that has undergone enhancements after acceptance, such as the addition
of a cover page and metadata, and formatting for readability, but it is not yet the definitive version of
record. This version will undergo additional copyediting, typesetting and review before it is published

in its final form, but we are providing this version to give early visibility of the article. Please note that,
during the production process, errors may be discovered which could affect the content, and all legal
disclaimers that apply to the journal pertain.

© 2019 Published by Elsevier Ltd.


https://doi.org/10.1016/j.psychsport.2019.101617
https://doi.org/10.1016/j.psychsport.2019.101617
https://doi.org/10.1016/j.psychsport.2019.101617

Running head: PSYCHOLOGICAL NEED STATES IN SPORT

Measuring Psychological Need States in Sport: Té¢tea Considerations and a New

Measure

Nikita Bhavsat?, Kimberley, J. Bartholomety, Eleanor Questéd, Daniel F.
Gucciardf* Cecilie Thagersen-Ntoumdrij Johnmarshall ReevePhilippe Sarrazih Nikos

Ntoumanis?"

school of Psychology, Curtin University; 2Physical Activity and Well-Being Research
Group, Curtin University; *School of Education and Lifelong Learning, University of East

Anglia; “School of Physiotherapy and Exercise Science, Curtin University; °Institute for
Positive Psychology & Education, Australian Catholic University; °SENS, Univ. Grenoble-

Alpes

This research was supported by a Curtin InternatiBostgraduate Research Scholarship/

Faculty of Health Sciences Scholarship; Curtin @rsity of Technology.

* Address correspondenceto:

Nikos Ntoumanis

Physical Activity and Well-being Research Group
School of Psychology, Curtin University,

GPO Box U1987, Perth, Western Australia, 6845
Australia

Telephone: +61 8 9266 3297

Email: nikos.ntoumanis@-curtin.edu.au



10

11

PSYCHOLOGICAL NEED STATES IN SPORT 1

Measuring Psychological Need Statesin Sport: Theoretical Considerationsand a
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Abstract
Objectives
Research guided by Self-determination Theory (BeBiyan, 1985; Ryan & Deci, 2017) has
repeatedly demonstrated the importance of focusimgoth the bright (satisfaction) and dark
(frustration) sides of the three basic psycholdgieeds. Recently, researchers have also
argued for the utility of assessing a third neadestthat of “unfulfillment”. In this paper, we
outline an effort to develop and provide initialliddy evidence for scores of a new
multidimensional and sport-specific measure, thgcRslogical Need States in Sport-Scale
(PNSS-S), to assess the satisfaction, frustragind unfulfillment of all three needs.
Method
In Study 1, we developed 46 candidate items, astédesvidence for the factorial structure of
the responses to the newly developed items, inteoresistency and discriminant validity of
the subscale scores. Following refinement, theiaapbn of the favored model was tested
using an independent sample of athletes in Studvi2lence for the nomological network of
the subscales of the new measure was also demexsimeStudy 2.
Results
Factor models incorporating all three need stabesved poor fit with the data. However,
following post-hoc modifications, a six-factor mbdessessing the need states of satisfaction
and frustration, separately for autonomy, competemand relatedness, was found to have
good fit to the data. After refinement, the 29-itsix-factor model was found to demonstrate
good fit, good standardized factor loadings, factmrelations in the expected directions, and
acceptable estimates of internal consistency irdy5tL Tests of nomological networks
showed that the six need states were significaptigdicted by contextual autonomy,
competence, and relatedness support/thwarts astedpédutonomy and competence need

satisfaction were significantly associated with aggment; and competence and relatedness



37

38

39

40

41

42

43

44

45

46

PSYCHOLOGICAL NEED STATES IN SPORT 3

need satisfaction were significantly associatedh wdasitive affect. In addition, autonomy and
competence need frustration were significantly essed with exhaustion and all three need
frustration states significantly predicted negatiect.

Conclusions

A tripartite conceptualization of the need states wot empirically supported. Nevertheless,
the PNSS-S makes a unique contribution to the sperature, as it represents the first sport-
specific measure of six distinct, yet, correlatéates of the satisfaction and frustration of
autonomy, competence, and relatedness needs.

Key words:self-determination theory, need satisfaction, niegstration, need unfulfillment,

scale development, exploratory structural equatiodeling



47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

PSYCHOLOGICAL NEED STATES IN SPORT 4

Research grounded in Self-determination Theory (9DECi & Ryan, 1985; Ryan &
Deci, 2017) has repeatedly focused on both thénbagd dark side experiences of the three
basic psychological needs, and explored their diffeeal associations with motivation and
psychological functioning (Bartholomew, NtoumarésThggersen-Ntoumani, 2011;
Vansteenkiste & Ryan, 2013). Recently, researdhn@ve also argued for the utility of
assessing the unfulfillment of psychological neasla third need state (e.g., Cheon et al.,
2019; Costa, Ntoumanis, & Bartholomew, 2015), whalbngside need satisfaction and
frustration, could aid a more comprehensive undashg of athlete motivation and well-
being/ill-being. Existing investigations in spdmgwever, are either limited to the use of
separate measures of perceived need satisfactibnesa frustration (e.g., Bartholomew,
Ntoumanis, Ryan, & Thggersen-Ntoumani, 2011; Ngyddale, & Hodge, 2011), or involve
adaptations of non-sport-specific measures (elgen@t al., 2015) to assess both these two
need states simultaneously. Items of these measls@seflect references to interpersonal
behaviors of significant others, as well as onespnal experiences that occur as a result of
behaviors of significant others. In this two-styzhper, we aimed to address the gap in the
literature pertaining to the absence of a singtetsgpecific measure of the three need states
by developing and providing initial validity evidesmfor a new multidimensional measure of
athletes’ psychological need states of satisfactroistration, and unfulfillment.
Basic Psychological Need Satisfaction, Frustration, and Unfulfillment

Assessments of basic psychological need relevarstieats in the SDT literature
have undergone significant advancements in regeest Traditionally, the state of need
satisfaction was the focus of the theory. Reseasatunsidered it to be a unipolar construct,
with scores ranging from low to high. High scor@esnoeasures of need satisfaction were
associated with adaptive outcomes. For examphkaeiisport context, high need satisfaction

was shown to be associated with outcomes suchtasauaous motivation (e.g., Ntoumanis
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& Standage, 2009), subjective vitality (e.g., Addida, & Ntoumanis, 2008), positive affect
(e.g., Mack et al., 2011), enjoyment (e.g., Questaal., 2013), and positive developmental
experiences (e.g., Taylor & Bruner, 2012). Coninggy, low scores on measures of need
satisfaction were associated with maladaptive on& For example, in the context of sport,
need satisfaction scores were found to be neggtassociated with burnout (Hodge,
Lonsdale, & Ng, 2008), and physical symptoms (RefhpDuda, & Ntoumanis, 2004).
However, this pattern of results did not alwaysdhahd some researchers found low need
satisfaction scores to be unrelated to ill-being.(6Sheldon & Bettencourt, 2002; Reinboth
& Duda, 2006; Quested & Duda, 2010).

The inconsistent results linking low need satistacto maladaptive outcomes were
explicated by Bartholomew, Ntoumanis, Ryan, & Thgga-Ntoumani (2011), who asserted
that experiencing low levels of need satisfacti@s\gualitatively different to experiencing
need frustratich The researchers illustrated their point withelkample of a male athlete
experiencing loneliness in his sport. Such an a&pee might be the result of the athlete’s
inability to meaningfully connect with his teammater because he had been subjected to
purposeful exclusion by his teammates. AccordinBacholomew and colleagues (2011),
the former would be a case of low need satisfadbonvhat the researchers referred to as
“need dissatisfaction”), and the latter would bzaae of need frustration. Psychological need
frustration was thus conceptualized as the negagveonal experiential state of feeling that
one’s needs are actively undermined by othersginen context (Bartholomew, Ntoumanis,
Ryan, & Thggersen-Ntoumani, 2011). Through thid-guacess model, the researchers
demonstrated need frustration to be a strongearn(iabsolute sense) predictor of maladaptive
outcomes relative to need satisfaction (e.g., hutrrdisordered eating, depression, negative
affect, and perturbed physical arousal; Bartholopfdt@umanis, Ryan, Bosch, & Thggersen-

Ntoumani, 2011).
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Although Bartholomew and colleagues (2011) preskateonceptually-based
argument for the distinction between need frusiraind need dissatisfaction, they did not
empirically test if the two constructs had uniqaetbrial structure and predictive value; this
consideration was examined by Costa et al. (200%g.researchers developed and assessed
items to capture need dissatisfaction (defined‘#asch of need satisfaction”, p. 12) and
demonstrated, using multi-trait multi-method comfatory factor analysis (MTMM; CFA),
that these items could be perceived differentifibyn those of need frustration in the context
of interpersonal relationships. However, in tesfimgevidence of differential predictive
utility using structural equation modeling (SEM)etauthors reported need dissatisfaction to
have poor predictive effects, as it failed to pcethhe outcome measures of interpersonal
competence (index of optimal functioning) and ip@sonal sensitivity (index of diminished
functioning) uniquely.

Costa and colleagues’ (2015) attempt to assegw¢lakctive ability of need
dissatisfaction was speculated to be unsuccesséutalthe outcomes they employed (Cheon
et al., 2019). For instance, in the past, needritisn has been demonstrated to best predict
“darker” outcomes associated with maladaptive flenaig (e.g., burnout and disordered
eating; Bartholomew, Ntoumanis, Ryan, Bosch et28l11). Need dissatisfaction, on the
other hand, has been proposed to be a better predfanore passive forms of maladaptive
functioning, such as disengagement and boredomofCéieal., 2019).

In the case of the need for autonomy, the utilftthe third need state of
dissatisfaction, along with that of satisfactiom drustration was recently tested by Cheon et
al. (2019) in a classroom intervention study. Tésearchers proposed that maladaptive
student behaviors can take two forms. Studenteithar demonstrate reactive and defiant
functioning in the form of disruptive behavior amppositional defiance, or they can exhibit

passive and diminished functioning, which couldetéke form of a lack of motivation,
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boredom or disengagement. Defiant functioning wamthesized to be a consequence of
need frustration. In contrast, student passivitgliorinished functioning was expected to
occur as a result of need dissatisfaction. Thearebers were able to demonstrate that
students’ experiences of autonomy dissatisfactierewdistinct from autonomy satisfaction
and autonomy frustration by employing exploratdructural equation modeling (ESEM).
Furthermore, autonomy dissatisfaction was foungréalict unique variance in classroom
disengagement (an outcome of diminished functionahgng with low autonomy
satisfaction, and low autonomy frustration. Cheod eolleagues (2019) clarified that
autonomy dissatisfaction and low autonomy satigfaatere not to be equated as they were
found to load on to separate factors with few ctoaslings. Additionally, they highlighted
that autonomy dissatisfaction and autonomy frustnahay each bear on disengagement in
two different ways; the former more likely to resuml passive disengagement, and the latter
more likely to result in active disengagement. Thoysdemonstrating the three autonomy-
relevant experiential states to be operationalyimit, and the considerable unique predictive
utility of autonomy dissatisfaction in student desom disengagement, Cheon et al. (2019)
underscored the utility of examining not just onedd satisfaction) or two (need satisfaction
and frustration), but three (need satisfactiorsthation, and dissatisfaction) need states.
The term need dissatisfaction has been used predaoity in the SDT literature (e.g.,
Bartholomew, Ntoumanis, Ryan, & Thggersen-Ntoum2@i,1; Cheon et al., 2019; Costa et
al., 2015) to refer to the lack of need fulfilmeBbme researchers have, however, used the
term dissatisfaction to refer to the experienceasd frustration (e.g., Neubauer & Voss,
2016, 2018; Sheldon & Hilpert, 2012). For exampleubauer and Voss (2018) stated that
the dimensions of need satisfaction and dissatisfaare psychometrically distinct
constructs, and not just mere opposites of onehanofccording to the Merriam-Webster

Dictionary, however, dissatisfaction implies theosgite of satisfaction. In an effort to avoid
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confusion, in this paper, we will henceforth use tirm “need unfulfillment” to refer to the
negative experiential state of a lack of needlfaignt, and “need frustration” to refer to the
negative experiential state of perceiving one’sdsde be actively being undermined in a

given setting.

The case for the third state of need unfulfillmisrfurther emphasized by an
examination of the socio-contextual antecedentb@heed states. The perceived
interpersonal style of social agents within oneigienment could influence one’s
experience of basic psychological need satisfactrastration, and unfulfillment (Cheon et
al., 2019). It is well established that perceivedd support from others results in need
satisfaction, whereas perceived need thwartingteesuneed frustration (Vansteenkiste &
Ryan, 2013). The experience of unfulfillment is@gdated to result from interpersonal
behaviors that are perceived to reflect need iadbfice on part of the social agent (Cheon et
al., 2019). Need indifferent have been positedetodglectful of others’ basic psychological
needs; on experiencing such interpersonal behawoess needs are not actively thwarted,
but instead, are overlooked (Cheon et al., 2019).

lllustrative examples of the experience of needilfiiment in sport could include
athletes feeling uncertain about their perspectne#sg valued, or experiencing ambiguity
with regards to why they do certain tasks in tragnsessions (autonomy unfulfillment);
feeling under-challenged and feeling that theyrextesmproving and achieving as much as
they would like to (competence unfulfillment); @eling as though they do not having much
in common with others in their team, being disiegéed in their teammates, and feeling they
do not quite “fit in” (relatedness unfulfillment).

Existing Self-report Assessments of Need Statesin Sport and Other Life Domains

The original focus on only the construct of neets&zction resulted in the

development of numerous self-report measures &saghis need state in a variety of
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contexts such as education (e.g., Activity-Feetitgtes Scale; AFS, Reeve & Sickenius,
1994), work (e.g., Basic Needs Satisfaction at Weckle; BNSW-S, Deci et al., 2001;
Work-related Basic Need Satisfaction Scale; W-BM&) den Broek et al., 2010), and
exercise (Basic Psychological Needs in ExerciséeSB®#NES, Vlachopoulos &

Michailidou, 2006; Psychological Need Satisfactio:xercise Scale; PNSES, Wilson,
Rogers, Rodgers, & Wild, 2006). For investigationth athletes, researchers simply adapted
such measures to make them relevant to the spaxdge.g., Gagne, Ryan, & Bargmann,
2003; Hodge, et al., 2008).

To address the issue of the absence of a sporifispaeasure, Ng and colleagues
(2011) developed and provided initial validity esmite for the Basic Needs Satisfaction in
Sport Scale (BNSSS). The 20-item measure compiigegimensions assessing autonomy
satisfaction (three factors: choice, internal peexlocus of causality- IPLOC, and volition),
competence satisfaction, and relatedness satmfiadihe first empirical assessment of need
frustration as a distinct construct was conducte8artholomew, Ntoumanis, Ryan, and
Thagersen-Ntoumani (2011) who developed and pronviiial validity evidence for
responses to the Psychological Need Thwarting SEAN&S). The researchers found support
for a 12-item, three factor model assessing th&trfation of each of the three basic
psychological needs. Current assessment of theskstates is limited to the measurement of
satisfaction and frustration using the two aforetioered scales that have been developed
based on different samples (i.e., the BNSSS witltathletes and the PNTS with youth
athletes), and have dissimilar scale anchorsridt-at all trueto 7 =very truefor the
BNSSS, and 1 strongly disagre@o 7 =strongly agredor the PNTS).

In non-sport contexts, researchers have recendlignaed both the positive and
negative experiential need states simultaneoudly, Basic Psychological Need Satisfaction

and Frustration Scale, BPNSFS, Chen et al., 20t&;Balanced Measure of Psychological
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Needs, BMPN, Sheldon & Hilpert, 2012; The Need3attion and Frustration Scale, NSFS,
Longo, Gunz, Curtis, & Farsides, 2016). For examihle 24-item BPNSFS assesses
autonomy satisfaction and frustration, competematisfaction and frustration, and
relatedness satisfaction and frustration. The sbabelopers provided evidence for the
dimensionality of the responses to the measuresa@aulturally diverse sample. Although
researchers have used this measure for investngatiosport (e.g., Li, lvarsson, Lam, & Sun,
2019), physical education (e.g., Haerens, Aeltefifansteenskiste, Soenens, & Petegem,
2015), and exercise (Emm-Collison, Standage, &<sil, 2016), items of non-sport specific
measures might reflect experiences or situatioaisate not of particular relevance to athletes
or sport.

Additionally, a number of conceptual issues havenbessociated with the items of
the scales currently available for use in researcthis topic, both in and outside of the sport
domain. One key issue with many of the existingsness of need states is their employment
of some items that assess the social contextrfimstef need support or need thwarting),
instead of assessing the feeling states (in tefmeexd satisfaction or need frustration). In the
sport context, for instance, the BNSSS includestdm “There are people in my sport who
care about me” as an item tapping relatednesdasaim. However, this item entirely
reflects the actions of others in the form of redhiess support, without assessing how these
actions make one feel. Another example of an itesessing behaviors of others instead of
one’s feeling states is “There were people telimgwhat | had to do” from the BMPN
(Sheldon & Hilpert, 2012). Some items in the PN& personal experiences of need
frustration as a result of actions of others’ ir'srsocial contextual (e.g., “There are times
when | am told things that make me feel incompé}etitey do not assess the social context
per se (an example of the latter would be an itdnchvwould indicate that an athlete is told

by their coach that they are incompetent). Beindj tioat one is incompetent is not the same
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as feeling incompetent because one might not nadlgsiead to the other. Nevertheless,
revisions to items of the PNTS so that they sodslsess one’s personal experiences of need
frustration, would be advantageous.

Some existing measures have limited utility becdlieg include items that conflate
need frustration and need unfulfillment. For examghe BMPN includes the subscale of
dissatisfaction, which is defined as the “salidrgence of the experiences” of autonomy,
competence, and relatedness satisfaction (p. ##®yever, the subscale includes items
tapping need frustration (e.g., “I had a lot ofgz@res | could do without”), as well as items
potentially tapping need unfulfillment (e.qg., “lf@nappreciated by one or more people”). As
researchers have demonstrated need frustratiom @aogood predictor of “darker” outcomes
(e.g., disordered eating, Bartholomew, NtoumanygrlR Bosch et al., 2011), a more accurate
representation of the experience of need frustratigght be achieved from a subscale
comprising only of items that capture the “darker*more deleterious” experiential states.
An illustrative example of an item capturing thg@emxence of competence frustration would
be an athlete who feels like a failure. Competendalfillment, on the other hand, would be
more appropriately assessed by items reflectingnfgsethat arise from lack of competence
fulfillment; an example being an athlete who fdetéshe cannot do all of the tasks in
training.

Confirmatory factor analysis (CFA) has been idésdito be the most pertinent
approach for scale development efforts in this exause it assumes one leverages a strong
theoretical base (Hurley et al., 1997; Williams94p As such, CFA has been employed as
the primary analytical technique to test the faatatructure of the need states in the
measures described in this section. However, dtieetstringent requirement of zero cross-
loadings between items and non-intended factorg, @&y lead to overestimated

correlations between factors and undermining afrdrgnant validity evidence (Marsh,
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Morin, Parker, & Kaur, 2014). For example, corriglas as high as .83 have been observed
among factors in the BNSSS and PNTS.

ESEM (Asparouhov & Muthen, 2009), bifactor modeliagd a combination of the
two can aid in managing the limitations associatét the use of CFA (Morin, Arens, &
Marsh, 2016). First, in ESEM, it is acknowledgedttitems are not solely associated with the
dimension that they have been developed to agbeysare also related to other non-
intended dimensions. Cross-loadings between iterdsan-intended factors are admissible
in ESEM, such that factor loadings are not as stemated as compared to those resulting
from CFA. Second, bifactor models (Holzinger & Sefiord, 1937; Reise, 2012) have utility
in examining multidimensional instruments as thiégvafor concurrent estimation of one or
more general-factors (e.g., need satisfaction)dkplain the covariance among all items, as
well as more specific-factors (e.g., autonomy, cetapce, and relatedness satisfaction)
which explicate the commonality among item sub-disiens over and above the general
factor (Chen, Hayes, Carver, Laurenceau, & Zha@g22Myers, Martin, Ntoumanis,

Cemili, & Bartholomew, 2014). By juxtaposing bifactmodels against CFA or ESEM
models, researchers can ascertain whether geretals alone are adequate, or if they
function alongside specific-factors. Third, bifacESEM models (e.g., Sdnchez-Oliva,
Morin, Teixeira, Carraga, Palmeira, & Silva, 20T6th-Kiraly, Morin, Bsthe, Orosz, &
Rigo, 2018) can be advantageous as they not diohy &r the presence of cross-loadings
between items and non-intended factors, but aleals&aneously enable the assessment of
general- and specific-factors.

Present Resear ch

A systematically developed measure of all threa rstates, with items that are all
pertinent to sport participation, is necessarypgychometrically sound assessments of these

key constructs in sport and therefore a more cohgmrgve understanding of the athletic



272

273

274

275

276

277

278

279

280

281

282

283

284

285

286

287

288

289

290

291

292

293

294

295

PSYCHOLOGICAL NEED STATES IN SPORT 13

experience. We aimed to develop and test the linilidity evidence for scores of the
Psychological Need States in Sport-Scale (PNS&-8w multidimensional measure
assessing athletes’ experiences of need satisfa@tistration and unfulfillment, separately
for autonomy, competence, and relatedness. Ovestiwbes, we aimed to assess validity
evidence testing the internal structure (to deteenthe extent to which the items of a
measurement instrument are in line with the cooswliinterest via factor analyses; Chan,
2014) and relations to other variables (to examimm@ological networks of antecedent and
consequence variables surrounding the construnterest using structural equation
modeling) in accordance with tistandards for Educational and Psychological Teg(irhe
Standardsdeveloped by the American Educational Researdoéiation [AERA], American
Psychological Association [APA], and National Colllonn Measurement in Education
[NCME], 2014). Additionally, we sought to examingdaence for reliability and discriminant
validity of the subscale scores of the PNSS-S.

Study 1

The aim of Study 1 was to (a) develop a pool ohgdo assess need satisfaction,
frustration, and unfulfilment among athletes, dbyldetermine evidence for internal
structure, internal consistency, and discriminaiichty of the subscale scores of the new

measure.

Method

Participants

The sample consisted of 301 competitive athldtrgi{= 92,Nremaie= 209), with an
average age of 20.27 yea®(= 7.36), recruited in the United Kingdom £ 195) and in
Australia @ = 106). Athletes competed in a variety of indivatland team sports such as

Australian football, soccer, swimming, and netb@ihe hundred and seventy-nine athletes
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296  were competitive at the club level, 19 at the ursitg level, 47 at the regional/state level, 27
297  at the county level, 20 at the national level, aixdat the international level at the time of the
298  study. Three athletes did not report the levellativthey competed. Athletes reported an
299  average competitive experience of 9.43 ye8B3< 7.29), trained on average 2.47 times a
300 week SD=1.56), and had been training with their curmaain coach for 1.95 yearSD =

301 3.16).

302 Measure

303 PNSS-S (Psychological Need Statesin Sport-Scale). The PNSS-S items were

304 designed to examine athletes’ experiences of aatieh, frustration, and unfulfillment of

305 their three basic psychological needs for autonaragnpetence, or relatedness. Sixteen items
306  were written to assess the satisfaction of the :i€Hte content of these items was informed
307 by existing self-report measures of need satisiadati sport or similar contexts (e.g.,

308 BNSSS, Ng et al., 2011; BPNES, Vlachopoulos & Mititlau, 2006; PNSES, Wilson,

309 Rogers, Rodgers, & Wild, 2006, autonomy items tetldy Standage, Duda, & Ntoumanis,
310 2003; the competence subscale of the Intrinsic Waabn Inventory, IMI, McAuley, Duncan,
311 & Tammen, 1980, and the acceptance subscale dfabd for Relatedness Scale, NRS - 10,
312 Richer & Vallerand, 1998). Iltems began with therstén my main sport, I...”. An example
313  of an item assessing autonomy satisfaction is “laedreedom to make training decisions”.
314 Items were carefully written to avoid explicit regaces to the social context (e.qg., “feel

315  supported”).

316 Items of the PNTS (Bartholomew, Ntoumanis, Ryarl#&gersen-Ntoumani, 2011)
317 were refined so as to reflect the “darker” expeareeaf need frustration while avoiding

318 references to the social context (e.g., “feel s8land “feel isolated”). Only one of the

319 PNTS items was retained; five others were updatédrims of their wording. Nine
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completely new items were written. Thus, a total Bfitems were written to assess need
frustration.

Finally, 15 items for need unfulfillment were demeéd by our research team. Need
unfulfillment was defined as the feeling state né® needs being set aside or neglected
(Cheon et al., 2019) and “feeling that somethingatas good as it should be”
(Bartholomew, Ntoumanis, Ryan, & Thggersen-Ntoum20i1, p. 78). Based upon this
operational definition, an initial pool of items svdeveloped by the first author in
collaboration with two senior academic expertshef tesearch team. These items were then
reviewed by the rest of the research team who reaggestions for improving these items
and/or proposed alternative items. All authors egrthat the final set of items demonstrated
sufficient face and content validity evidence. A@ample for competence unfulfillment is
“feel that | am not good enough”. Recommendation®éVellis (2012) informed the item
writing process. Items were kept brief, were natlde-barreled, did not borrow heavily from
any one existing measure, did not tap multiple sgadd did not explicitly refer to the social
context. The initial item pool is listed in Supplentary File 1.

A 7-point response scale with the anchorsstrengly disagreg4 =neither disagree
nor agree 7 =strongly agreavas employed. The 7-point response format is cargrwith
previous measures assessing these constructsrinejgo, Bartholomew, Ntoumanis, Ryan,
& Thggersen-Ntoumani; Ng et al., 2011). Seven-pi@tihg scales are also in line with
survey takers’ preferences and perform well in teafntheir discriminative power (Preston
& Coleman, 2000). Prior to survey administratioastizipants were advised to consider their
experiences in competition and in training andaaté the degree to which they disagreed or
agreed with each statement. Participants were egsliat were no right or wrong responses
to encourage honest responses.

Procedure
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Ethical approval was obtained for both studiesis paper from the first author’s
university ethics committee. Subsequently, spduis committee members and coaches were
contacted in order to explain the purpose of thdystnd to invite their athletes to
participate. In some cases, athletes were contaatectly. Athletes were eligible if they
trained with a coach at least once a week, competpdarly during the sport season, and
were over 14 years of age. Participation in thdystmas voluntary. Parental consent was
sought for participants in the age group 14-17 gedll athletes completed a consent form
prior to taking the survey, which was administeregerson either before or after a training
session.

Data Analyses

The factorial structure of the new measure was exaarusing CFA, ESEM, and
bifactor CFA and ESEM. The factor structures testece theoretically justifiable and
targeted the three states of satisfaction, frustratind unfulfillment as well as just the two
states of satisfaction and frustration (see TabMddels 1-24, and Supplementary File 2)
separately for the needs of autonomy, competemceredatedness. Statistical analyses were
conducted in Mplus 8.0 (Muthén & Muthén, 1998 - 2D1

For CFA models, latent factors were permitted twedate, with cross-loadings of
items on unintended factors being constrained to. Z&milar to CFA, in the case of ESEM
models, items were allowed to load on their preusfilatent factors, but cross-loadings were
freely estimated, albeit they were targeted todel@se as possible to zero using target
rotations (Browne, 2001). For the bifactor CFA misdgems could load on their predefined
general-factors (G-factors) and specific-factordg@ors). S-factors were designated as
orthogonal to one another, and to the G-facto{&) model had multiple G-factors, these

were estimated as correlated. Lastly, bifactor ES&ddlels were operationalized in manner
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similar to the bifactor CFA models, with the exgeptof employing orthogonal bifactor
target rotation for the S-factors (Reise, 2012).

Goodness-of-fit was evaluated using ghgoodness-of-fit index, Comparative Fit
Index (CFI), Tucker-Lewis index (TLI), Root Mean&qge Error of Approximation
(RMSEA), and Standardized Root Mean Square (SRMBgquate and excellent model-to-
data fit was indicated by CFl and TLI values ofyoeater than .90 and .95 respectively, and
RMSEA and SRMR values of or smaller than .08 aGd r@spectively (Hooper, Coughlan, &
Mullen, 2008; Hu & Bentler, 1999; Marsh, Hau, & @san, 2005; Marsh, Hau, & Wen,
2004). The strength of factor loadings was inforrhgdhe recommendations put forth by
Comrey and Lee (1992) (i.e., > .71 = “excellent§3= “very good”, > .55 = “good”, >.45 =
“fair”, <.30 = “poor”). The internal consistency tfe subscale scores was determined
through an assessment of Raykov’'s composite rétiaboefficient (RHO; Raykov, 1997).
In line with the recommendation by Nunnally (1978jernal consistency estimates greater
than .70 were deemed adequate. Factor correlatieresexamined for evidence of
discriminant validity (Brown, 2015), with values of over .80 suggesting substantial overlap

amongst the factors of the measure (John & Benetihda, 2000).
Results

Item Distribution

Prior to the factor analyses, data were scannedrizariate normality. Median
values for skewness and kurtosis for the 46 item®wb81 and .816 respectively, and ranged
from -2.00 to 3.41 for skewness, and -1.00 to 80@&urtosis. Given the presence of a few
large values, data were analyzed using a robusinmoax likelihood estimator (MLR). MLR
yields robust fit indices and standard errors an¢hse of non-normal data and operates well
when categorical variables with a minimum of fiesponse categories are employed

(Bandalos, 2014; Rhemtulla, Brosseau-Laird, & Saiy&2012).
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Configurations Involving the Three Need States (Satisfaction, Frustration, and
Unfulfillment)

Results of the factor analyses for need satisfactrastration, and unfulfillment are
reported in Table 1. In total, 12 models pertairtmgarious configurations of the three need
states were tested. Most of these models demoedtpabr model-data fit, some did not
converge, and problems were encountered with atloeiels for which information relevant
to model fit (e.g., standard errors) could not dkewated. Increasing the number of iterations
and changing the convergence criteria failed tolvesproblems with model convergence
and model fit (more details are available fromlted author upon request). An examination
of the parameter estimates of the models thatalwe@rge indicated several items with poor
standard factor loadings (<.30) and cross-loadargenintended factors (>.20) that were
larger than the target factor loadings. At thigstatems assessing the new dimension of
need unfulfillment were also examined on their i, without those assessing need
satisfaction and frustration). Model results arespnted in Supplementary File 4. The three-
factor ESEM solution demonstrated promise, althatidid not reach an acceptable TLI
level. Internal consistency estimates based omtbidel were found to be adequate, with
Raykov’s composite reliability coefficient for amwmy unfulfillment = .71, competence
unfulfillment = .75, and relatedness unfulfillment80. These results indicated that the issue
was not that the need unfulfillment items were prapriate, but that there was no evidence
to demonstrate that need unfulfillment could be eted as a distinct need state when tested
alongside the need satisfaction and frustratiom@support was found for any configuration
involving the three need states, the focus of thdysshifted to assessing the two experiential
states of need satisfaction and frustration (foictvithere is considerable support in the

literature, e.g., Chen et al., 2015).

<Insert Table 1 here>
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Configurations Involving the Two Need States (Satisfaction and Frustration)

Of the 12 models that were tested pertaining tdwleeneed states, only one model
(Model 22; Bifactor ESEM with two G- and six S-fart) demonstrated acceptable fft$
458.463 (262)p < .001, CFIl = .95, TLI = .91, SRMR = .02, RMSEAGS (90% Cl104,

.056]. However, an examination of the factor logdimdicated that the G-factor of need
frustration had only two salient significant loagsnabove .30, whereas the G-factor of need
satisfaction had no items with significant factoadings. Further examination of the S-
factors indicated that autonomy satisfaction Sefiabtid no items with significant factor
loadings, making this model unsuitable. Factor ilogsl for bifactor models are presented in
Supplementary File 3. One model that seemed progjisiven though it did not reach an
acceptable TLI level, was Model 18 (Six-factor eteted ESEM model). In this model, all
factors demonstrated at least three items withifeeggnt loadings over .30 on their target
factors, only a few items exhibited unintended s+esdings which were smaller than target

factor loadings, and all factor correlations werexpected directions.

At this stage, a decision was made to first exaramefactor CFAs for the factors in
this model, systematically remove problematic iteamsl then re-run the six-factor ESEM
model with the best performing items. For thesdyses, CFA was seen as an appropriate
approach, given that the goal was to select iteittsstrong primary factor loadings to
ultimately inform the final six-correlated facto6EM model. In doing so, for all the CFAs,
model misspecification was identified through assemnts of standardized factor loadings
and modification indices, in a manner similar gamtreduction approaches used in previous
SDT-based scale development procedures (e.g., Rétletier, Cheung, Baxter, &

Beaudry, 2017). Alongside these statistical citeitie conceptual coverage of the items was
also considered (i.e., ensuring that the remaiiergs captured autonomy, competence, and

relatedness). Iltems with standardized factor laggllrelow .30, as well as items with
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multiple (two or more) moderate-sized or large riodtion indices (over 10) were taken
into consideration for deletion. As such, 10 of 8ieitems were deleted in a systematic

manner in several iterations. The resultant onesfanodels had excellent fit (see Table 2).
<Insert Table 2 here>

Subsequently, the six-correlated factor ESEM made re-tested with the remainder
of the 21 items from the six one-factor CFA modske Table 2). This revised model
demonstrated good figf (99) = 171.110p < .001, CFl = .97, TLI = .94, SRMR = .02,
RMSEA .05 (90% CI .04, .06)]. With the exceptiontwb items (one each for competence
satisfaction and relatedness satisfaction), staliwtd factor loadings were significant and
above .30 (range .28 to .89; see Table 3). Fewsdoaglings greater than .20 on unintended
factors were present. Subscale correlations rafiged-.18 to .60 and were in the expected
directions (see Table 4). Raykov’'s composite rditgtroefficients are also reported in
Table 4. Barring competence satisfaction (.66) rafmtedness satisfaction (.52), these were

over .70 for all factors.
<Insert Table 3 here>
<Insert Table 4 here>

The two items with standardized factor loading®hel30 (“I feel that | am
improving”, and “I feel valued”) were deleted, abd new items were written in an effort to
have a more equal number of items per subscaladtexpected that these new items would
also help improve estimates for the two subscal#dsinternal consistency estimates under

.70 when examined in a new sample of athletesudys2.

Study 2
The aims of Study 2 were two-fold. First, we aintedest the revised item pool from

Study 1 with an independent sample of athletesoi8kave also aimed to test the



468

469

470

471

472

473

474

475

476

477

478

479

480

481

482

483

484

485

486

487

488

489

490

491

492

PSYCHOLOGICAL NEED STATES IN SPORT 21

nomological network of the six dimensions of thgghmlogical need states by examining
their relations with perceived coach interpersdrgddaviors and positive and negative athlete
outcomes. Based on previous literature linking @etions of coach need support and
thwarting to athlete need satisfaction and frugtrage.g., Pulido, Sanchez-Oliva, Sanchez-
Miguel, Amado, & Garcia-Calvo, 2018; Rocchi, Paet& Desmarais, 2017), it was
hypothesized that perceived coach autonomy supgrtd primarily predict athlete
autonomy satisfaction, perceived coach competammeost would primarily predict athlete
competence satisfaction, and perceived coach deless support would primarily predict
athlete relatedness satisfaction. Contrastinglyas hypothesized that perceived coach
autonomy thwarting would primarily predict athl@etonomy frustration, perceived coach
competence thwarting would primarily predict atelebmpetence frustration, and perceived
coach relatedness thwarting would primarily preditiete relatedness frustration.

In terms of the relations between the need statdsthlete outcomes, based on
previous literature in sport and other domains.(&grtholomew, Ntoumanis, Ryan, &
Thggersen-Ntoumani, 2011; Chen et al., 2015; Gun@edcker, Wilson, Mack, & Zumbo,
2013), it was hypothesized that satisfaction ohezfc¢he three needs would predict the
positive athlete outcomes of dedication and pasigifect independently. Contrastingly, the
frustration of each of the three needs was hypabddo predict the negative athlete
outcomes of exhaustion and negative affect indepethd

Method
Participants

The sample consisted of 333 competitive athletesuited in AustraliaNmae= 183,
Nremaie= 150), with an average age of 19.99 ye&i3£ 5.43). Athletes represented a number
of individuals and team sports such as Australeanfall, basketball, and athletics. One

hundred and ninety-nine athletes competed at thielelel, 81 at the state level, 39 at the
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493  national level, and 14 competed internationallyeyrhad been competing in their sports for
494  8.75 years§D= 5.32), had been training with their main coadioe®.07 years§D= 1.67)
495 on an average of 2.51 times per weBR € 1.62).

496  Procedure

497 Athletes were recruited using procedures similahtse described in Study 1. In

498  addition to collecting data in person, the questare was also made available online, via
499  Qualtrics, and was advertised through social mediaarticipating athletes were eligible to
500 go into a prize draw to win shopping vouchers. Ugdeduate student athletes< 5) at the
501 School of Psychology at the first author’s univigrsiere offered course credit (2 points) for
502  participation.

503 Measures

504 Athlete need satisfaction and frustration. The 29-item PNSS-S developed in Study
505 1 was used to assess athletes’ states of satisfautd frustration across the three basic

506  psychological needs. Similar to Study 1, athletesewequested to consider their general
507 experiences in their main sport, and indicate #terd to which they disagreed or agreed
508 with each statement using a 7-point response fofinastrongly disagreeg4 =neither

509 disagree nor agreer =strongly agreg

510 Coach interpersonal behaviors. The 24-item Interpersonal Behaviors Questionnaire
511 in Sport (IBQ in Sport; Rocchi, Pelletier, & Desrais; 2017) was implemented to examine
512  athletes’ perceptions of their coaches’ interpeasbehaviors. The measure consists of six
513 factors representing supportive and thwarting cdsetiaviors pertaining to the three basic
514  psychological needs. The items began with the SkynCoach...”. lllustrative items from
515 the competence supportive and thwarting subscabdbsde “Provides me valuable feedback”,
516 and “Points out that | will likely fail”, respectaly. Athletes indicated their disagreement or

517 agreement with each statement using a 7-point nsgpscale (1 do not agree at alio 7 =
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completely agrée The six-factor structure of the IBQ in Sport wasted using ESEM.
Model-to-data fit was found to be excellept([147) = 280.033p < .001, CFIl = .98, TLI =
.96, SRMR = .01, RMSEA = .05 (90% CI .04, )p@&Raykov'’s reliability estimates for the
subscale scores ranged from .82 to .91.

Positive outcomes. The dedication subscale of the Athlete Engagei@eeistionnaire
(AEQ; Lonsdale, Hodge, & Jackson, 2007) was empldgeassess dedication, which reflects
“a desire to invest effort and time towards achgwyoals one views as important” (p. 472).
The subscale consists of four items, to which pints responded using a 5-point rating
scale (1 =almost never 5 =almost always An example item is “| am determined to achieve
my goals in sport”. Fit for the one-factor CFA mbodas excellent)f (2) = .511p < .001,

CFl =1.000, TLI = 1.012, SRMR = .00, RMSEA = .@D% CI .00, .0)]. Ravkov’s
composite reliability coefficient for the subscatmre was .91.

The 10-item positive affect subscale of the 20-isart version of the Positive and
Negative Affect Schedule (PANAS; Watson, Clark, &ll€&gen, 1988) was used as a second
positive outcome. Athletes indicated the exterwlbach they had experienced emotions such
as “excited” and “proud” over the past month usarsrpoint scale ranging from (1very
slightly or not at all- 5 =extremely. Fit for the one-factor CFA model was gogé(B5) =
93.069,p < .001, CFl = .96, TLI = .95, SRMR = .03, RMSEAGY (90% CI .05, .09.
Ravkov’s composite reliability coefficient for tisebscale score was .93.

Negative Outcomes. The emotional and physical exhaustion subscatleeofthlete
Burnout Questionnaire (ABQ; Raedeke & Smith, 200&¥ administered as a negative
athlete outcome. Participants responded to fivastasing a 5-point response format (1 =
almost never 5 =almost always An example of an item is “I have been feelingsibally

worn out from my sport”. Fit for the one-factor Cireodel was excelleny{ (5) = 10.862p
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<.001, CFI =.99, TLI =.98, SRMR = .02, RMSEA(6.(90% CI .00, .18. Raykov's
composite reliability coefficient for the subscatmore was .91.

The 10-item positive affect subscale of 20-itemrsiiersion of the Positive and
Negative Affect Schedule (PANAS; Watson, Clark, &l€gen, 1988) was employed as the
second negative athlete outcome. Athletes wereestgd to indicate the extent to which they
had experienced emotions such as “upset” and “nmsfvaver the past month using the same
5-point response format as the positive affect calles Fit for the one-factor CFA model was
poor ¢ (35) = 130.507p < .001, CFI = .87, TLI = .83, SRMR = .06, RMSEAG9 (90% ClI
.07, .13]. Ravkov's composite reliability coefficient for tisebscale score .83.

Data Analyses

Scale structure, reiability, and discriminant validity evidence. The revised six-
factor ESEM solution was tesfeth examine whether the factor structure held wassessed
with a new sample of athletes. Similar to Studg ultifaceted approach informed model-
to-data fit, Raykov’s reliability coefficient serdas an estimate of internal consistency, and
correlations between the subscales served as edddmiscriminant validity.

Structural equation modeling (SEM). Four separate analyses were conducted to
examine the relations between a) dimensions of sepgort and need satisfaction, b)
dimensions of need satisfaction and the outcomedgditation and positive affect, c)
dimensions of need thwarting and need frustragon, d) dimensions of need frustration and
the outcomes of exhaustion and negative affecte&eblers have previously taken a similar
approach in order to avoid issues of multicollimyahat may arise from including all the
variables in the same analysis (e.g., Chen e2@15). We faced problems with net
suppression effects when attempting to analyseasithbles togeth@rAll analyses were
completed in Mplus 8.0.

Results
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Data were screened for normality before condudtiegmain analyses. Median values
for skewness and kurtosis were -.306 and 1.54g¢entively. Skewness values ranged from -
1.868 to 1.971, and kurtosis values ranged frod3-1to 4.637. As such, all analyses were
conducted using MLR.

Scale Structure, Réeliability, and Discriminant Validity Evidence

Fit indices for the six-factor ESEM model were iative of good fit § (247) =
438.72p < .001, CFl = .97, TLI = .95, SRMR = .02, RMSEAQG5 (90% CI .04, .06)].
Standardized factor loadings were found to besdteaily significant and ranged from .35 to
.86. Six items had significant cross-loadings a26ron unintended factors (e.gl,dm able
to overcome challenges”, a competence satisfaitBom had a cross loading of .35 on the
autonomy satisfaction subscale, and the autonoasyrétion item “feel excessive pressure”
had a cross-loading of .29 on the competence &tistr subscale). However, in all such
instances, cross-loadings were lower than intefiaetdr loadings, and hence not considered
to be overly problematic. Factor correlations wiarthe expected directions, and internal
consistency estimates were above the recommendigel ofa. 70 for all subscales scores.
Standardized factor loadings, cross-loadings, itesans, standard deviations, skewness,
kurtosis are reported in Table 5. Factor corretetiand internal consistency estimates are
reported in Table 6.
<Insert Table 5 here>
<Insert Table 6 here>
SEM

First, a correlational analysis was conducted fdae the associations between the
variables (see Table 7). Next, the relations betvibe variables entered in the SEM were
examined. Model-to-data fit was found to be acdelpty? (267) = 745.712p < .001, CFI =

.93, TLI = .90, SRMR = .04, RMSEA = .07 (90% CI7,008)] in the case of the six-factor
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model with three subscales pertaining to perceptaircoaches’ need supportive behaviors
and the three athlete need satisfaction subs@alksnomy satisfaction was primarily
predicted by perceived autonomy support, competsatsfaction was primarily predicted
by perceived competence support, and relatedngstastion was primarily predicted by
perceived relatedness support. Standardized patfiaents for the structural portion of the
model are reported in Figure .

<Insert Table 7 here>

<Insert Figure here>

Model-to-data fit was found to be acceptabfe(B43) = 765.357p < .001, CFI = .93,
TLI =.92, SRMR = .04, RMSEA = .06 (90% CI .05, )pfor the five-factor model with the
three athlete need satisfaction subscales and uteomes of dedication and positive affect.
Dedication was significantly predicted by autonoamgl competence satisfaction, and
positive affect by competence and relatednesdaetiien. Standardized path coefficients for
the structural portion of the model are reporteBigure .

<Insert Figure here>

Model-to-data fit was found to be excellegft (244) = 354.47% < .001, CFI = .98,
TLI =.97, SRMR = .02, RMSEA = .04 (90% CI .03, )P#h the case of the six-factor model
with three subscales pertaining to perception®athes’ need thwarting behaviours and the
three athlete need frustration subscales. Autonfbasyration was primarily predicted by
perceived autonomy thwarting, and competence ftistr was primarily predicted by
perceived competence thwarting. Unexpectedly,edlagss frustration was marginally better
predicted by perceived competence thwarting thapdgeived relatedness thwarting.
Standardized path coefficients for the structuoatipn of the model are reported in Figure .

<Insert Figure here>
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Model-to-data fit was found to be acceptahfe(B45) = 585.433p < .001, CFI = .95,
TLI =.94, SRMR = .04, RMSEA = .05 (90% CI .04, )pfor the five-factor model with the
three athlete need frustration subscales and twanmes of exhaustion and negative affect.
Exhaustion was significantly predicted by autonanyg competence frustration, and
negative affect by autonomy, competence, and dates frustration. Standardized path
coefficients for the structural portion of the mbdee reported in Figure .

<Insert Figure here>
Discussion

Since the development of the PNTS (Bartholomewphianis, Ryan, & Thagersen-
Ntoumani, 2011), SDT-based research on psychologesads has increasingly demonstrated
the importance of focusing on both experienceseefirsatisfaction and need frustration.
Recently, researchers have also argued for thgyutilassessing a third need state, that of
unfulfillment. These theoretical developments hesmilted in continued refinement of the
terminology used in this area as well as attengptetelop measures that operationalize
these key constructs. The present work aimed tbduextend these efforts and address the
conceptual and psychometric issues that have ssaTiated with existing measures in this
area. Specifically, given the absence of a spatifip measure to examine experiences of
both need satisfaction and need frustration, aeadjtbwing interest in the potential utility of
assessing need unfulfillment, we aimed to developva multidimensional measure assessing
athletes’ experiences of satisfaction, frustrataomg unfulfillment, separately for autonomy,

competence, and relatedness needs.

Dimensionality of the Need States
One of our aims was to clearly conceptualise astesyatically assess need

unfulfillment, the third state which has garneredreasing interest over the recent years
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640 (e.g., Cheon et al., 2019; Costa et al., 2015ngdule those of need satisfaction and need
641 frustration. We tested various theoretically plalesconfigurations of the three need states
642 using CFA, ESEM, and bifactor analyses, yet non®fepresentations pertaining to the
643  simultaneous assessment of satisfaction, frustradiod unfulfillment were supported by the
644  data. At this stage, the evidence for the existefceed unfulfillment as a distinct construct
645 appears to be mixed. Support for its existencaset) on Costa et al.’s (2015) finding via
646 MTMM analysis that need unfulfillment is empiricalflistinct from need satisfaction and
647  frustration. Furthermore, in the case of the ndemlitonomy, unfulfillment was shown to

648  have unique utility in predicting disengagementpatcome of diminished functioning by
649  Cheon et al. (2019). However, findings from ourgrapdicate a lack evidence that need
650 unfulfillment is distinct from need satisfactiondaftustration. In addition, Costa et al. (2015)
651 found need unfulfillment to have poor predictivéwa Perhaps the items we created to

652  assess need unfulfillment were not operationalisedmanner that rendered them adequately
653  distinguishable from those of need satisfactionfamstration. Although the items were

654  clearly distinct to our research team, it is pdssibat athletes are not able to see such

655 distinctions and, therefore, perhaps this line ofkahas limited practical value.

656 In light of the extant supporting literature fomedel involving the two need states of
657  satisfaction and frustration (e.g., Chen et all3)0we subsequently shifted the focus of the
658  study towards developing and providing initial daly evidence for the first sport-specific
659 measure of these two need states. Of all the thealtg justifiable configurations that were
660 tested, a six-factor solution ESEM involving théisfaction and frustration of each of the

661 three basic psychological needs, appeared prom@uganalyses began with ESEM, before
662  testing single factor CFA solutions, as we weredhihthat the three psychological needs
663  have been shown to be empirically interrelatecheSDT literature (Ryan & Deci, 2017),

664  with the potential for items to cross-load on aidaial factors. As CFAsS have strict
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665  requirements of zero-cross loadings of items onintended factors (Asparouhov &
666  Muthén, 2009), starting out with single-factor CRAguld have resulted in the loss of
667  conceptually relevant items that cross-loaded antagget constructs. Following some

668  modifications in Study 1, the cross-validationloé revised model was supported in Study 2.

669 In essence, the results indicated that athletepamses to the PNSS-S items could be
670 best explained by a model comprising six dimensareutonomy satisfaction and

671  frustration, competence satisfaction and frustratamd relatedness satisfaction and

672  frustration, scores of all of which were internaigiable. Aligned with similar findings from

673  non-sport-specific contexts (e.g., Chen et al. 52@ordeiro, Paixao, Lens, Lacante, &

674  Luyckx, 2016; Longo et al., 2016), results of tlasearch suggest that athletes’ need states
675 are comprised of six dimensions that are distiyet correlated, and should hence be assessed

676  independently.

677  Evidencefor Nomological Network

678 In an effort to provide initial evidence for themological network surrounding the
679  subscales of the PNSS-S, we examined the relabemgeen the need states, perceived coach
680 interpersonal behaviours, and positive and negativiete outcomes. Autonomy,

681 competence, and relatedness satisfaction were gigrpeedicted by their corresponding

682  contextual factors of perceived coach autonomy,pEience, and relatedness support,

683  respectively. In contrast, autonomy and competé&mustration were primarily predicted by
684  their corresponding contextual factors of perceisedch autonomy, and competence

685 thwarting, respectively. These findings are in hvith theory (e.g., Deci & Ryan, 2000;

686  Vansteenkiste & Ryan, 2013) and previous invesbgatlinking perceptions of interpersonal
687 behaviors to the need states (e.g., Pulido e2@18; Rocchi, Pelletier, & Desmarais, 2017).
688 Contrary to our hypothesis, relatedness frustratiaa slightly better predicted by

689  perceived competence thwarting, as compared teedglass thwarting. An examination of
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690 the items of the relatedness thwarting subscallkeofBQ in sport (Rocchi, Pelletier, &

691 Desmarais, 2017) could help explain this findinge Bubscale includes items that are better
692  representative of what Cheon et al. (2019) referstoeed indifference (e.g., “My coach is
693  distant when we spend time together”), as oppasedtively thwarting of it (e.g., an

694 example of such an item would be “My coach rejeats). In comparison to need thwarting,
695  which involves active undermining of others’ bassychological needs, need indifference is
696  proposed to only “set aside” others’ needs (Chéah £2019). Resultantly, need indifference
697  may not predict need frustration with the samengftte as need thwarting behaviors.

698  Competence thwarting may have emerged as a strpnggictor of relatedness frustration
699  given that the need for competence has been fauhd particularly salient in the context of
700 sport (e.g., Adie, Duda, & Ntoumanis, 2012). Adatiilly, as the need-specific dimensions
701  of interpersonal behaviors are stipulated to beriatated (e.g., Ryan, 1991; Ryan & Deci,
702 2017), competence thwarting may have emerged eragysr predictor as a result of the

703  inadequacy of the relatedness thwarting subscale.

704 In terms of the relations between the dimensiorth®heed states and athlete

705 outcomes, the satisfaction of autonomy and competareds predicted athlete dedication in
706  a significant manner, whereas the satisfactioroaffmetence and relatedness needs predicted
707  positive affect in a significant manner. Dedicattmge and energy to sport-related

708  aspirations and deriving positive emotions fromrspagagement are likely consequences
709  for athletes who experience a sense of self-dideetss, effectance, and connectedness in
710 their sport. The satisfaction of all three basiggh®logical needs is considered to be

711  indispensable for well-being (Deci & Ryan, 2000)daesearchers have previously examined
712 athlete experiences of need satisfaction as keivatimnal precursors to athlete engagement
713 (Curran, Hill, Hall, & Jowett, 2014; Lonsdale et,&007), and positive affect (Mack et al.,

714 2011).
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715 The results indicated that the relations betwekataéness satisfaction and athlete
716  dedication, and autonomy satisfaction and poséiect, were non-significant. In their

717  investigation of the antecedents of athlete engagém sport, Hodge, Lonsdale, and

718  Jackson (2009) did not find the need for relatesiheplay a substantial role in terms of

719  predicting engagement (of which dedication is a é@yponent), when compared to the

720  other two needs. Moreover, Reinboth et al. (2004h#l relatedness to be unrelated to athlete
721  outcomes. Cognitive Evaluation Theory (CET), a thdmry of SDT, emphasises the distal
722 role of relatedness satisfaction in the maintenanfdetrinsic motivation (Deci & Ryan,

723 2000). It is likely that subsequent outcomes (sagkedication and engagement) are also
724  implicated (Reinboth et al., 2004). Autonomy saitsion has previously been found to be
725 unrelated to positive affect in sport and relatethdins when assessed using the positive
726  emotions subscale of the PANAS (e.g., Gunnell etall3; Mack et al., 2011; McDonough
727 & Crocker, 2007). It might be the case that thengeof the PANAS are better suited to

728  capture the positive emotions resulting from thpegdences of effectance/mastery and

729  connectedness with others, over those resulting feeling volitional or self-directed in

730 one’s sporting pursuits.

731 In terms of the relations between need frustragigbscales and negative outcomes,
732 autonomy and competence frustration predicted t@tlebehaustion in a significant manner,
733 whereas frustration of each of the three needsgiegtinegative affect in a significant

734  manner. Feeling isolated, being forced to havedin in certain ways, and thinking of

735 oneself as a failure are likely to predispose &tsléo extreme fatigue and adverse emotions,
736  and need frustration has been shown to be impticatéhese maladaptive athlete outcomes
737  (e.g., Bartholomew, Ntoumanis, Ryan, & ThggerseouNtani, 2011). In line with the results
738  reported by Hodge et al. (2008) regarding the webkof the need for relatedness in the

739  development of athlete burnout (of which exhaustsokey component), we found a non-
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significant relation between relatedness frustrasind exhaustion. This result, along with the
non-significant association between relatednessladatation, highlights the distal role of
the need for relatedness in the development oét@ldutcomes.

The consistency and strength with which the expédgestates pertaining to the need
for competence predicted positive and negativeetgidutcomes as compared to autonomy
and relatedness satisfaction and frustration adldet@vidence for its salience in sport and
related settings (e.g., Adie et al., 2012; Guneiedl., 2013; Ntoumanis, 2001; Reinboth,
Duda, & Ntoumanis, 2004; Standage et al., 20033uin, these results correspond to
propositions outlined in SDT (e.g., Vansteenkist®gan, 2013) and subsequent findings in
support of need satisfaction and need frustratengdistinct constructs, with need
satisfaction dimensions mainly predicting indicésvell-being, and need frustration
dimensions mainly predicting indices of ill-beirgd., Bartholomew et al., 2011b; Chen et
al., 2015).

Limitations, Future Directions, and Conclusion

The results of these studies should be interpiatéght of a few caveats. First, the
cross-sectional nature of the design raises issusgmmon method variance and prevents
any causal inferences (e.g., Podsakoff, Mackeheie, & Podsakoff, 2003). Researchers
could overcome this issue by employing longitudmra¢xperimental research designs and
objective assessments of athlete outcomes (e jgstode performance, biological indices of
well-being; cf. Quested, Bosch, Burns, Cumming,Udtanis, & Duda, 2011). Second, we
provided validity evidence based on internal sticeetand relations to other variables, but did
not test the evidence for face and content validitys was done bearing in mind that some
of the original questionnaires that informed tlegritdevelopment process had consulted with
athletes/expert panels (e.g., Bartholomew, Ntoumy&yan, & Thggersen-Ntoumani, 2011;

Ng et al., 2011). For researchers interested théurexamining the third need state of need
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unfulfillment, testing items with athletes wouldope especially useful in understanding how
they differentiate between the three need statgs (esing think-aloud protocols). Given that
athletes’ responses to the items did not distirlghetween the constructs of need
unfulfillment, need satisfaction and need frustmatiresearchers might also benefit from
employing differential data analytic strategiest Ewample, item response theory (IRT) may
aid the understanding of how athletes respondeé@#ch of the items, and has been
suggested to be suitable approach in the cassedmeh examining the key constructs

embedded within the SDT framework (Standage ef@l9).

Despite these limitations, the present study addie literature on motivation in
sport. The PNSS-S is theoretically underpinned nreahat captures both the dark and the
bright sides of the athletic experience, via theasment of the satisfaction and frustration of
athletes’ needs for autonomy, competence, ancecklass. Further, in the spirit of open
science and transparency, we recorded our unstigcefsrts to measure the unfulfillment
of the three needs. Incorporating the new scaleture research alongside the constructs of
interpersonal behaviors, motivation regulationsl antcomes of adaptive and maladaptive
functioning should, therefore, provide a more neahenderstanding of these important and

distinct psychological need states in sport.
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Footnotes

1. Bartholomew et al. (2011) referred to need faigin as “need thwarting” in that
manuscript. Thereafter, the term “need frustratiwa’s widely adopted in the SDT literature
to refer to one’s personal experience, whereasd'tie@arting” was used to refer to the

undermining actions of significant others in ongeial context).

2. We also tested all the other models from Studwalving the different configurations of
need satisfaction and frustration (i.e., Model2#3-Models 16, 20-23 did not converge.
Models 13 and 17 were rejected on the basis oeaate model-to-data fit. Models 14 and
15 had adequate fit, however, they were rejectedtaltnigh correlations between factors.
Model 19 demonstrated adequate fit, however, oatydne significant loading on the S-
factor of competence satisfaction. More importarttie factor correlation between the two
G-factors was -.93, leading to the discriminantdyt of the two factors being questioned.
The standard errors of the model parameter estintai@d not be computed in the case of

Model 24.

3. At a request of an anonymous reviewer we ranasitional models in Study 2, with need
satisfaction and positive as well as negative auep(dedication, positive affect, exhaustion
and negative affect), and need frustration andtipesas well as negative outcomes
(dedication, positive affect, exhaustion and negadiffect). There was no evidence of
suppression effects for either model. Fit for theded with need frustration and all outcomes
was acceptablef = 1457.823 (817) < .001, CFIl = .93, TLI = .92, SRMR = .05, RMSEA =
.05(90% CI .04, .05)]. Competence frustration agldtedness frustration negatively
predicted dedication, and autonomy frustration @mdpetence frustration negatively

predicted positive affect in a significant manner.
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In terms of need satisfaction and negative outcolmat competence satisfaction and
relatedness satisfaction negatively predicted estimuand negative affect in a significant
manner. However, fit for this model was just unaeteptable levelgf = 1755.823 (857)

< .001, CFI = .90, TLI = .89, SRMR = .05, RMSEAG86(90% CI .05, .06)].



Table 1
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Goodness-of-fit Statistics for Alternative CFA, B&End Bifactor Models (Study 1)

Model v p df CFI TLIT  SRMR  RMSEA [90% CI]
Models involving three need states
1. Three-factor CFA 2824.822 <.001 986 .70 .69 .08 .08].08, .08]
2. Nine-correlated factors CFA 2286.183 <.001 953 78 . g7 .08 .07[.06, .07]
3. H-CFA (Three-H, nine-L) 2479.336 <.001 977 76 74 . .08 .07[.07, .07]
4. H-CFA (one-H,nine-L) 2687.855 <.001 980 72 .71 .09 .08[.07, .08]
5.Three-factor ESEM 2684.475 <.001 900 71 .67 .06 .08[.08, .08]
6. Nine-correlated factors ESEM 1319.624  <.001 657 .89 .83 .03 .06[.05, .06]
7. Bifactor CFA (correlated three-G, nine-S) DNC
8. Bifactor CFA (one-G, nine-S) 2494.206 <.001 943 .75 72 .08 .07 [.07, .08]
9. Bifactor CFA (one-G three-S) 2691.925 <.001 946 .72 .69 A3 .08[.07, .08]
10. Bifactor ESEM (correlated three-G, nine-S) 15086  <.001 608 .92 .86 .02 .05[.05, .06]

11. Bifactor ESEM (one-G, nine-S)



12. Bifactor ESEM (one-G, three-S)
Models involving two need states
13. Two-factor CFA

14. Six-correlated factors CFA

15.H-CFA (two-H, six-L)

16. H-CFA (one-H, six-L)

17. Two-Factor ESEM

18. Six correlated-factors ESEM

19. Bifactor CFA (two-G, six-S)

20. Bifactor CFA (one-G, six-S)

21. Bifactor CFA (one-G, two-S)

22. Bifactor ESEM (correlated two-G, six-S)
23. Bifactor ESEM (one-G, six-S)

24. Bifactor ESEM (one-G, two-S)
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1406.126  <.001 433 .75 73
1045.020 <.001 419 84 . .82
1183.338 <.001 427 .81 .79
DNC
1336.331  <.001 404 .76 73
556.471 <.001 294 93 . . 89
DNC
DNC
1164.733  <.001 403 .81 .78
458.463 <.001 262 .95 91
1028.655  <.001 375 .83 .79

.08

.07

.08

.07

.02

13

.02

.04

09[.08, .09]
.07[.06, .08]

.08[.07, .08]

.09[.08, .09]

. 05 [.05, .06]

.08[.07, .08]

.05[.04, .06]

.08[.07, .08]
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Note ¥* = Chi-square test of exact fit; CFl = Comparaffielndex; TLI = Tucker—Lewis index; RMSEA = Rootddn Square Error of
Approximation; 90% CI = 90% confidence intervaltbé RMSEA; CFA = confirmatory factor analysis; H&E Hierarchical CFA; H-
factor = higher order factor estimated as a patiefarchical model; L-factor = lower order facestimated as a part of hierarchical
model; ESEM = exploratory structural equation mougl G-factor = global factor estimated as partaobifactor model; S-factor =
specific factor estimated as part of a bifactor espDNC = did not converge; -* = The standard esrof the model parameter estimates

could not be computed. The model may not be idedtif



Table 2

Model Fit for Single-factor CFAs and Subsequenif&ctor ESEM (Study 1)
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Models % p CFI TLI SRMR RMSEA [90% CI]
AF CFA
Initial (5) 15.97 .007 95 91 .03 .08 [.04, .p13
Final (3) .000 .000 1.00 1.00 .01 .00 [.00, .00]
CF CFA
Initial and final (4) 2.145 34 1.00 1.00 .01 [, .12]
RF CFA
Initial (6) 19.293 023 .96 93 .03 .06 [.02,].10
Final (4) 1.951 377 1.00 1.00 01 .00[.00, .11]
AS CFA
Initial (5) 31.520 .000 .90 .80 .07 .13[.09, .18]
Final (3) .000 .000 1.00 1.00 .00 .00[.00, .00]

CS CFA
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Initial (5) 29.006 5 .000 .93 .86 .05 .13[.08, .17]
Final (4) 1.935 2 .380 1.00 1.00 .01 .00[.00, .11]
RS CFA

Initial (6) 17.028 9 .048 .98 .96 .03 .05[.00, .09]
Final (3) .000 0 .000 1.00 1.00 .00 .00[.00, .00]
Final six-factor ESEM 171.110 99 .000 .97 .94 .02 05[.04, .06]

Note y* = Chi-square; CFl = comparative fit index; TLI = dker-Lewis Index; SRMR = Root Mean Square ResidRMSEA = Root
Mean Square Error of Approximation; () = numberiteins in model; Initial = the model with all itemBjnal = the model with the
problematic items removedS = autonomy satisfactiomlAF = autonomy frustrationCS = competence satisfactio@F = competence
frustration;RS= relatedness satisfactioRF = relatedness frustration CFA = confirmatory fadaalysis. ESEM = exploratory structural

equation modeling.
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Table 3

Standardised Factor Loadings and Cross-loadingadsstl)

ltems M SD  Skewness Kurtosis Factor Loadings
AF CF RF AS CS RS

STEM:In my sport, I...
feel pushed to behave in certain ways 217 1.57 1.26 .56 B1*** 22%*
feel forced to follow training decisions 287 179 .38 -1.29 84F x*
feel forced to do training tasks that | would 2.50 1.7 .80 -.54 4
not choose to do
feel like a failure 1.80 1.22 1.88 3.30 5gx** -.20%*
feel useless 157 112 2.26 4.69 80***
feel incapable 1.71 1.2 1.94 3.37 56*** 21*
feel hopeless 148 1.1 2.82 8.00 9
feel disliked 1.50 1.08 2.66 7.13 A3

feel excluded 1.71 1.36 2.19 4.20 .36%*
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ltems M SD  Skewness Kurtosis Factor Loadings
AF CF RF AS CS RS
STEM:In my sport, I...
feel isolated 151 111 2.46 5.42 B3***
feel ignored 1.63 1.13 2.22 4.90 T
feel free to make choices with regards to the5.18 1.55 -0.54 -.53 .60*
way | train
have a say in how things are done 4.77 1.66 -.42 -.57 89**
have the freedom to make training decisions4.77 1.55 -.28 -.56 .69**
feel that | am capable 577 1.21 -1.08 .99 -.30* B8***
feel skilled 541 1.2 -.68 .50 86***
feel that | am improving 5.71 1.18 -1.05 1.22 B4x* 447
am able to overcome challenges 5.64 1.07 -.83 .98 A0x* 267
feel supported 586 1.14 -1.07 1.26 -.38*** B4* **
feel valued 5.54 1.18 -.93 1.25 S4xFx - 28*
feel cared for 566 1.22 -.76 .07 RVl
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ltems M SD  Skewness Kurtosis Factor Loadings

AF CF RF AS CS RS

STEM:In my sport, I...

Note.*p < .05; **p < .01; **p < .001. Target factor loadings are in bdtdr clarity purposes, only significant cross-loagirover .20 are
reported; AS = autonomy satisfaction, AF = autondragtration, CS = competence satisfaction, CFmpmetence frustration, RS = relatedness

satisfaction, RF = relatedness frustration



Table 4
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Internal Consistency and Factor Correlations (Stddly

Subscales  Raykov’s 1 2 3 4 5 6
rho

(1) AS .78 -

(2) AF 77 B Vi ;

3)Cs .66 A9FF* -.13 -

(4) CF .78 -.18** A4 -.39 )

(5) RS .52 AL -.32%** 28** -.30%** -

(6) RF 75 B VL ¥ T 1o N - 0 L S 1o

Note.*p < .05; **p < .01; ***p < .001;AS= autonomy satisfactiod§F = autonomy

frustration;CS= competence satisfactioGF = competence frustratioRS= relatedness

satisfactionRF = relatedness frustration.
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Table 5

Factor Loadings, Standard Errors, Means, SDs, Ksig@nd Skewness for PNSS-S Items (Study 2)

ltems Factor loadings SE Means SD Skewness Kartosi

AS AF CS CF RS RF

STEM:In my sport, I...

Feel free to make choices with regards to therl .07 5.52 1.97 -1.36 1.58
way | train

Have a say in how things are done 35 -32 A1 5.19 1.39 -.88 15
Have the freedom to make training decisionss2  -.25 .27 .10 5.19 1.39 -.94 42
Pursue goals that are my own 71 .08 5.81 1.22 -1.52 2.82
Feel like | can be myself .63 -.22 .08 5.70 1.30 -1.27 1.47
Feel pushed to behave in certain ways 72 .05 2.61 1.56 .92 -.26
Feel forced to follow training decisions -.22 .69 .05 2.86 1.57 .69 -.57

Feel forced to do training tasks that | would .53 .05 2.45 1.45 1.10 44

not choose to do
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Items Factor loadings SE Means SD Skewness Kartosi
AS AF CS CF RS RF

STEM:In my sport, I...

Feel excessive pressure .56 .29 .06 2.54 1.52 1.05 19
Must do what | am told .76 -.21 .05 3.16 1.83 A7 -1.14
Feel that | am capable .79 .10 5.83 1.16 -1.65 3.36
Feel skilled o4 .08 5.53 1.17 -1.24 1.95
Am able to overcome challenges .35 40 .09 5.76 1.06 -1.57 3.76
Feel confident that | can do well 45  -.26 .08 5.60 1.12 -1.35 2.38
Feel that | am good .86 10 5.62 1.22 -1.39 2.26
Feel like a failure .58 .09 2.24 1.29 1.24 1.01
Feel useless .67 .08 213 121 1.47 2.32
Feel incapable 71 .10 2.10 1.23 1.51 2.16
Feel hopeless a7 .10 1.95 1.17 1.65 2.91
Feel supported 76 .08 6.07 1.25 -1.87 3.28
Feel cared for 84 .07 591 1.22 -1.52 2.24
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ltems Factor loadings SE Means SD Skewness Kartosi

AS AF CS CF RS RF

STEM:In my sport, I...

Feel connected 84 .07 5.86 1.16 -1.40 2.08
Feel accepted 8l .06 5.95 1.16 -1.65 3.19
Like the people around me .65 .08 5.98 1.16 -1.72 3.42
Feel disliked .80 .06 225 1.23 1.54 2.92
Feel excluded 74 .05 2.26 1.28 1.51 2.48
Feel isolated 73 .07 232 140 1.53 2.48
Feel ignored .84 .05 2.28 1.30 1.36 1.84
Feel dismissed .69 .08 2.17 1.22 1.56 2.71

Note Factor loadings in this table are all significatyp < .01. Target loadings are in bold. For claritygmses, only cross-loadings over .20 are
reported. AS = autonomy satisfaction, AF = autopdnmustration, CS = competence satisfaction, CFomgetence frustration, RS =

relatedness satisfaction, RF = relatedness frumtrat
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Table 6

Factor Correlations and Internal Consistency for 8tS subscales (Study 2)

Subscales Raykov’s rho 1 2 3 4 5 6
(1) AS 73 -

(2) AF 79 -.40 -

(3) CS 76 54 -.37 -

(4) CF .78 -53 41 -.67 -

(5) RS .89 .61 -.43 .67 -.68 -

(6) RF .87 -.45 27 -.52 .70 -.68 -

Note Factor correlations are significant mt< .01. AS = autonomy satisfaction, AF = autonomystration, CS =
competence satisfaction, CF = competence frustratRS = relatedness satisfaction, RF = relatedfrestration.

Raykov’s composite reliability coefficients are geated on the diagonal of the correlation matrix.
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Table 7

Correlations Between Variables (Study 2)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1AS -
2 AF -63° -
3CS 69" -50° -
4 CF -60° .60 -77 -
5RS 63 -58 727 717 -
6 RF -48° 45 -64 74 -68 -
7 ASup 76° -52° 67 -59° 63 -57 @ -
8 AThw -57° 80 -47° 54 -51" 40 -58 @ -
9 CSup 62" -42° 73 -67 66 -58 .71 -45 -
10 CThw -57° 54 -70° 85 -67 .68 -65 .56 -75 -

11 RSup 66 -59° 66 -60 .79° -53 63 -55 .69  -.61 -
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

FF FF EZ3 xF g

12 RThw -59° 63 -63 .65 -72 64 -60 .61 -63 65  -.79 -

Kk Kk Kk Kk Kk *% Kk

13 Dedication .57 -.46 .67 -63 57 -58 63 -43 63 -63 51 -52 -

Kk Kk K*k *% Kk Kk

14 Exhaustior -.48" 57 -55 .66 -54 57 -52° .48 -49 61" -47 54 -.49 -

Kk *% Kk Kk *% Kk

15 PA 59° -56 65 -63 65 -52° 59 -51" 61 -60 .62 -61 .60 -57 -

Xk Kk Kk Kk Kk Kk Kk Kk

16 NA -52° 51" -60 .66 -59 59 -55 46 -55 62 -54 55 -54 58 -59 -

Ncte. AS = autonomy satisfaction; AF = autonomy frustmatiCS = competence satisfaction; CF = competenstrétion; RS = relatedness
satisfaction; RF = relatedness frustration; ASwgutonomy support; Athw = autonomy thwarting; CSgpmpetence support; CThw =

competence thwarting; RSup = relatedness supp®hwR= relatedness thwarting; PA = positive affétd = negative affect.
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Autonomy
Support

Autonomy
Satistaction

Compectence
Satisfaction

Competence
Support

Relatedness
Satisfaction

Relatedness
Support

Figure 1.SEM with autonomy, competence, and relatednessosuapd autonomy,

competence, and relatedness satisfaction

Note.Solid lines indicate significant paths; dotted $inedicate non-significant paths.

**p< .01 *p<.05
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Autonomy
Satisfaction

Competence
Satisfaction

Positive
Affect

Relatedness
Satisfaction

Figure 2.SEM with autonomy, competence, and relatednessaetion and positive

outcomes

Note.Solid lines indicate significant paths; dottedebrindicate non-significant paths.

**p<.0l;*p<.05
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Autonomy
Thwarting

Autonomy
Frustration

Competence
Frustration

Competence
Thwarting

Relatedness
Frustration

Relatedness
Thwarting

Figure 3.SEM with autonomy, competence, and relatednessrtimgand autonomy,

competence, and relatedness frustration

Note.Solid lines indicate significant paths; dotted finedicate non-significant paths.

*p<.01;*p<.05
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Autonomy
Frustration

Competence
Frustration

Negative
Affect

Relatedness
Frustration

Figure 4.SEM with autonomy, competence, and relatednestdities and negative

outcomes

Note.Solid lines indicate significant paths; dotteceBrindicate non-significant paths.

*p<.0l;*p<.05



Psychological need states proposed to comprisgfaetion, frustration, and
unfulfillment.

An attempt to develop a new tripartite measuretioiete need states was described.
No empirical support was found for a tripartite ceptualisation of need states.
Lack of evidence for need unfulfillment as the dhireed state is discussed.
Development and initial validation of a measureaibfietes’ experiences of

satisfaction and frustration of the three neegsesented.
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