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Abstract

Objectives

Various self-report measures based on Self-Detextioim Theory (Deci & Ryan, 1985; Ryan
& Deci, 2017) have been developed to assess athledeceptions of their coaches’ need
supportive and thwarting behaviors. We propose iha&t also conceptually important to
distinguish between coaching behaviors that thaad those that are indifferent to athletes’
psychological needs. This distinction is usefulwas contend that athletes’ degree of need
frustration, and concomitant negative outcomes, lésady to be more pronounced in a
coaching environment that actively thwarts (vsndifferent to) athletes’ needs. In this three-
study paper, we outline the conceptual rationatetfee development of, and initial validity
evidence for a tripartite (need supportive, thweytiand indifferent) measure of interpersonal
behaviors of coaches (TMIB-C).

Method

In Study 1, we developed 54 candidate items arftegad evidence for their face and content
validity with athletes and an expert panel. Competactor models were tested in Study 2 to
determine the best representation of the meastaetsr structure. In Study 3, we tested the

replication of such models and the nomological mekwsurrounding the identified factors.

Results
In Study 2, a 22-item, three-factor structure (suppe, thwarting, and indifferent behaviors)
using exploratory structural equation modeling, destrated acceptable fit, good

standardized factor loadings, factor correlatiomghie expected directions, and acceptable
estimates of internal consistency. This model vegéicated in Study 3. Tests of nomological

networks showed that as expected, need indifferetasea weaker predictor of autonomy and
competence need frustration as compared to needrtthg; and the only significant

predictor of irrelevant thoughts. Unexpectedly hegre need indifference, when compared to
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A TRIPARTITE MEASURE OF COACH INTERPERSONAL BEHAVIRS3

need thwarting, was as good a predictor of exhawsind a better predictor of relatedness
frustration.

Conclusions

Evidence supports the TMIB-C as a parsimonious pramising measure of athletes’

perceptions of coach interpersonal behaviors. @partite conceptualization and measure
should be further tested in terms of its predictitdity in order to advance conceptual

understanding and intervention efforts targetingerimersonal behaviors in sport, and
potentially other life domains.

Key words self-determination theory; scale development;l@gbory structural equation

modeling; psychometric testing; need support; nbeearting
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“I never found anyone who fulfilled my needs, @ely place to be’..

Whitney Houston eloquently sang about how behawbmthers can sometimes be
inadequate to fulfil one’s needs in her renditiéiichael Masser and Linda Creed’s 1976
song, “The Greatest Love of All”. With respect t®yphological needs, Self-determination
Theory (SDT; Deci & Ryan, 1985; Ryan and Deci, 20d&sed researchers have, to date,
examined behaviors of individuals in key positigas)., coaches) that are supportive or
thwarting of others’ (e.g., athletes’) basic psyogacal needs. However, as illustrated by the
above lyrics, an individual may also find himsedfrbelf in situations where significant others
are unfulfilling of, or indifferent to his/her negdn this paper, for the first time in the SDT
literature, we propose and measure such needeneliff behaviors, and we contextualize our

research within the domain of sports coaching.

In sport, it is commonly acknowledged that the toglays a key role in shaping their
athletes’ performance, and the quality of theirgh®yogical experiences (Adie, Duda, &
Ntoumanis, 2012; Mageau & Vallerand, 2003). A nuntfeself-report measures exist that
draw from SDT to assess athletes’ perceptionsef toaches’ interpersonal behaviors (the
terms “behaviors and “styles” have often been uisetchangeably e.g., Pulido, Sanchez-
Oliva, Leo, Sanchez-Cano, & Garcia-Calvo, 2018;dRodPelletier, & Desmarais, 2017). A
broad distinction has been made between adaptnee@’ supportive”) and maladaptive
(“need thwarting”) interpersonal behaviors (e.gankox, Quested, Thggersen-Ntoumani, &
Ntoumanis, 2015; Ntoumanis, Quested, Reeve, & ChHa@hr), which can be further
classified into behaviors that are need-specifig. (@utonomy, competence, and relatedness

supportive, and autonomy, competence, and relassdhevarting).

In this three-study paper, we further distinguisiween coaching behaviors that
actively undermine athletes’ psychological needsthonse that are indifferent to such needs.

We explain why such a distinction can provide aenefined conceptual understanding of
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A TRIPARTITE MEASURE OF COACH INTERPERSONAL BEHAVIRS5

(coaching) interpersonal behaviors with potentgdleed implications, and how each
behavior might relate to different outcomes follettts. To this end, we present the
development of, and initial validity evidence farnew tripartite measure of athletes’

perceptions of their coaches’ supportive, thwartangl indifferent interpersonal behaviors.

Self-Deter mination Theory and Coach Inter per sonal Behaviors

Coaches exhibit characteristics of need suppomitegpersonal behaviors when they
communicate with athletes in ways that are supp®uf their basic psychological needs for
autonomy, competence, and relatedness. Socialsagsetutonomy supportive behaviors
when they recognize and nurture others’ inner naditmal resources, such as their goals and
preferences (Katz & Assor, 2007; Reeve, 2009).ifsiance, coaches can be autonomy
supportive by offering athletes choices within agkr&oundaries, showing attempts to
understand their perspectives, providing them ywéirsonally meaningful rationales for task
engagement, encouraging their input in decisioninggirocesses, and giving them
opportunities for self-initiated behavior (Mageauwé&llerand, 2003; Ntoumanis & Mallett,

2014).

Competence suppanis previously been described under the term ‘streitin the
SDT literature (e.g., Curran et al., 2013; GrolnicRyan, 1989, Mageau & Vallerand, 2003;
Skinner, Johnson, & Snyder, 2005), referring to lsowial agents can convey clear
expectations and information to others to help theach desired goals and outcomes.
Competence support also involves behaviors thateguidividuals in feeling capable of
tackling challenging situations and/or experienamgganingful success (Matosic, Ntoumanis
& Quested, 2016). This can be done by helping tteeset realistic goals, by providing
constructive and thorough feedback (Ntoumanis &létgl2014), and encouraging learning

and improvement of skills (Rocchi et al., 2017).
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A TRIPARTITE MEASURE OF COACH INTERPERSONAL BEHAVIRS6

Relatedness supportive behavibese been described using the terms “interpersonal
involvement” (e.g., Grolnick & Ryan, 1989) and “wah” (e.g., Skinner et al., 2005) in the
SDT literature to refer to demonstrations of cariaffection, and emotional availability.
Coaches can support their athletes’ sense of delags by being empathetic, showing

interest, and providing them with care and supffutido et al., 2018; Rocchi et al., 2017).

Through a plethora of studies, researchers havedsmnated positive associations
between athletes’ perceptions of coach need supeanterpersonal behaviors and athletes’
basic psychological need satisfaction (Adie et24l12), self-determined forms of motivation
(Amorose & Anderson-Butcher, 2007), and positivecomes such as well-being (Adie,
Duda, & Ntoumanis, 2008), persistence (Pelletierti€r, Vallerand, & Briere, 2001), and

improved performance (Cheon et al., 2015).

In contrast, coaches adopt need thwarting integpatdbehaviors when they
communicate with athletes in ways that undermimed theeds for autonomy, competence,
and relatednesgutonomy thwarting behaviofalso known as “controlling” coaching
behaviors, e.g., Bartholomew, Ntoumanis, & Thggefdeoumani, 2010) include those that
pressure others to think, feel, and behave in seners, and which are dismissive of, or
devalue, others’ perspectives (Reeve, 2009). Ceardne thwart their athletes’ need for
autonomy by applying excessive personal contreltumations that are not directly relevant to
the athlete’s sport participation, and using cograitrategies so that tasks are performed in
certain ways, by using intimidating language, emiplg rewards to control athletes’

behaviors, and being conditionally accepting (Baldmew et al., 2010).

Competence thwartinigas previously been described using the term ‘€hiacthe
SDT literature (e.g., Skinner et al., 2005; Sm@Quested, Appleton, & Duda, 2016).
According to Skinner et al. (2005), chaotic behev@re inconsistent, disorganized,

confusing, and lacking in direction. Competencedting has also been discussed in relation



A TRIPARTITE MEASURE OF COACH INTERPERSONAL BEHAVIRS 7

119 to highlighting others’ failures and conveying ingoetence information to them (Sheldon &
120 Filak, 2008). Coaches can thwart their athletesdnier competence by showing doubt in
121 their capacity to improve in their sport, emphasiziheir mistakes, being overly critical of
122 them, and by repeatedly giving them negative feeklibapublic (Pulido et al., 2018; Rocchi

123 etal., 2017).

124 Relatedness thwarting behavitrave previously been described as “being cold”
125 (e.g., Skinner et al., 2005), for instance, by geitoof and inattentive towards others, or

126 being unavailable when needed. Relatedness thgdréhaviorfiave also been described
127 using the term “rejection” (e.g., Skinner et abDP3), exemplified by demonstrating aversion
128 and active dislike towards others. Coaches canthigart their athletes’ sense of relatedness
129 Dby being critical and hostile towards them, andopsefully excluding them from activities

130 (Standage, Curran, & Rouse, 2019).

131 Athletes’ perceptions of coaches’ need thwartirigripersonal behaviors have been
132 associated with athlete need frustration (Barth@amnNtoumanis, Ryan, Bosch, &

133 Theagersen-Ntoumani, 2011; Haerens et al., 2018)setf-determined forms of motivation
134 (i.e., driven by contingencies, guilt, rules andhdads; Pelletier et al., 2001; Rocchi et al.,
135 2017), and negative outcomes such as somatic gnwietry, and concentration disruption

136 (Ramis, Torregrosa, Viladrich, & Cruz, 2017).

137 TheCasefor Coach Need Indifferent Interpersonal Behaviors

138 Besides actively nurturing or undermining othesgeriences of need satisfaction,
139 social agents have also been described as beiiffgredt (Vansteenkiste & Ryan, 2013).
140 However, existing conceptualizations and measuresatadaptive interpersonal behaviors
141 do not distinguish between a behavior that refléattive” or “direct” need thwarting by the
142 social agent (e.g., coaches intimidating athletes),a behavior that is “neutral”, “passive”,

143 or “indifferent” to athletes’ needs (e.g., coacbhesg unresponsive to athletes’ opinions).
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A TRIPARTITE MEASURE OF COACH INTERPERSONAL BEHAVIRSS8

As an example, consider the conceptualizationraf,the items assessing the
construct of chaos, which is usually offered adlastration of competence thwarting. In the
parenting literature, chaos refers to parentingithpermissive and erratic (Skinner et al.,
2005). A sample item for this dimension, from tlednt as Social Context Questionnaire
(Skinner, Wellborn, & Regan, 1986), is “When mygyas say they will do something,
sometimes they don't really do it”. Although suathlviors might impede others’ in their
goal achievement process, they differ from needathing behaviors, which describe
situations where one’s needs are “actively blockada person in authority (Vansteenkiste
& Ryan, 2013). Thus, the conceptualization and messent of chaotic behaviors is more
akin to need indifferent behaviors, rather thandnbevarting ones. An example of the latter
would be a coach delivering scathing feedback tathlete, criticizing his/her competence in
front of the entire team. Confounds of need thwagrind need indifferent behaviors can also
be found in the sport literature. For example,ateceptualization of competence thwarting
by Pulido et al. (2018) includes chaotic coachirfdviors, such as instances when coaches
supply athletes with a lot of information thatasking in structure and clear objectives,

resulting in athletes failing to understand thagkis and responsibilities.

Similar problems exist with the conceptualization aneasurement of the construct
of cold behaviors, which is often described asteelaess thwarting (e.g., Skinner et al.,
2005; Pulido et al., 2018; Rocchi et al., 2017)lddehaviors include being distant with
others, unavailable when needed, disinterestethergl thoughts and feelings, and not
listening to what others have to say (Pulido et26118; Rocchi et al., 2017; Sheldon & Filak,
2008). This conceptualization is ambiguous, as iitat clear if being cold is the result of
being disinterested or weary of others (which isemaf a relatedness indifferent behavior),
or due to hostility, rejection, or conditional reddowards others, which are characteristics of

relatedness thwarting (Standage et al., 2019; ¥ankiste & Ryan, 2013).
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A TRIPARTITE MEASURE OF COACH INTERPERSONAL BEHAVIRS9

Only a few attempts have been made to include fremdral” items in SDT-
informed experiments, all outside of sport (e.gnriafick, Thggersen-Ntoumani, & Duda,
2016; Tessier, Sarrazin, & Ntoumanis, 2008). Howeteere was no strong theoretical
explanation in these papers as to what such “riebehaviors represented, and how they

related to psychological needs and key motivatelated outcomes.

Recently, Quested, Ntoumanis, Stenling, ThggerdeatNani, and Hancox (2018)
made a case for need indifferent behaviors in adgwed the Need-Relevant Instructor
Behaviors Scale (NIBS), an observational scalessess need supportive, thwarting, and
indifferent behaviors of exercise instructors. Tégearchers theorized need indifferent
behaviors as being deficient of any need suppodiveeed thwarting attributes. An example
is that of an exercise class instructor shoutirgefkgoing” to the exercise class participants,
without any empathy, enthusiasm, or specific feekbk should be noted, however, that the
NIBS has been developed in the context of grouposes and, more importantly, is an
observational measure, aiding the “objective” assent of the socio-contextual
environment. Within the SDT framework, it is thédpctive interpretation of the socio-
contextual environment that is purported to inflceemdividuals’ behaviors and related
outcomes, and thus, self-report measures thatreapéuceptions of need indifferent

behaviors are also needed.

In this paper, we propose that besides employiregl sepportive and need thwarting
behaviors, coaches can also adopt need indiffedmaviors towards their athletes. Need
indifference is demonstrated when a coach is inatte to his/her athletes’ basic
psychological needs. Need indifferent behaviorsgpaoposed to be less motivationally
damaging in comparison to need thwarting behavimesause they do not actively

undermine the three psychological needs.
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Autonomy indifferenceomprises of behaviors where a coach shows disstten
athletes’ perspectives, wants, and preferencexh@sacan be indifferent towards their
athletes’ need for autonomy by, for example, beingesponsive to their opinions.
Competence indifferena@®nsists of behaviors illustrating negligence fribra coach in
creating conditions that will help athletes to pess, and feel capable and successful. One
way in which coaches can be indifferent to theteges’ need for competence is by creating
a chaotic environment, or by setting uniform taitlet do not take into consideration
athletes’ differences in skill level. Finallsglatedness indifferendavolves behaviors
exemplifying inattentiveness from the coach towdh#squality of the coach-athlete
relationship. Keeping to themselves without askjogstions about athletes’ welfare is one

way in which coaches could be indifferent towarttdedes’ need for relatedness.

This distinction between need thwarting and neeédfgrent coach interpersonal
behaviors has important implications. Specificatiged thwarting coach interpersonal
behaviors might relate more strongly to athletedrfegstration than need indifferent coach
interpersonal behaviors. Further, indifferent amadrting coaching behaviors could predict
athletes’ behavior, cognition, and affect diffetgnFor example, we propose that, because
need indifferent behaviors do not actively blodkleties’ needs, they will better predict “less
deleterious/dark” outcomes (e.g., athlete disengagée, as represented by sport irrelevant
thoughts or boredom), compared to those predicgatebd thwarting (e.g., exhaustion,
debilitative competitive anxiety). In sum, we prgpdhat coaches can adopt behaviors that
are need supportive, need thwarting, and need@ndiit, which could potentially have
unique implications in terms of athlete need satisbn and frustration, motivation, and well-

being/ill-being. As such, it would be worthwhile neeasure these behaviors simultaneously.

Self-Report Questionnairesto M easure I nter per sonal Behaviorsin Sport and Other

Life Settings
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A TRIPARTITE MEASURE OF COACH INTERPERSONAL BEHAVIRS11

The conceptualization of the three basic psychobigieeds within the SDT
framework is unique, such that even though eacH iseeonsidered to be important in its
own right, all three needs are regarded as interdgnt and expected to be highly correlated
(Ryan & Deci, 2017). Accordingly, examinations bétdimensionality of interpersonal
behaviors targeting these needs have been guidedobgpproaches. The firstis a
unidimensional approach, where items assessirigrakk needs are presented as a single
factor. The second is a multidimensional approadtere items pertaining to each of the

three needs are presented as distinct factors.

With regard to the first approach, researchers ppagsented a one-factor model of
“need support” that includes items assessing tppati of all three needs (e.g., Health Care
Climate Questionnaire, HCCQ); Williams, Grow, FreedimRyan, & Deci, 1996; Need
Support for Exercise Scale, NSE; Markland & Tol2@10; Needs-Support Behaviors Scale,
NSBS; Gucciardi, Weixian, Gibson, Ntoumanis, & Ngpress). Through personal
communication, we have established that the unidgio@al approach was taken on the basis
of very high factor correlations when a three-faepproach was tested (E. Deci, personal
communication, September 3, 2015, in relation ®HICCQ by Williams et al., 1996; D.
Markland, personal communication, July 3, 201#giation to the NSE by Markland &
Tobin, 2010). High correlations between factorseaincertainty regarding the discriminant
validity evidence of the subscale scores of arrunsént. In their paper, Gucciardi et al. (in
press) reported poor discriminant validity evidefarea multi-dimensional structure of need
support. In sport, correlations as high as .94 lieen observed between the factors of the
Interpersonal Supportiveness Scale-Coach (ISS-Gowi Gregson, & Mack, 2009), which
assess perceived autonomy support, structure nant/ement, indicating substantial overlap

between the items of these subscales.
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With regards to the multidimensional approach t@sueing coach behaviors, the
Interpersonal Behaviors Questionnaire in Sport (IB@port; Rocchi et al., 2017) is a 24-
item six-factor measure of autonomy, competence relatedness support and thwarting.
This six-factor scale was developed through a sefisequential Confirmatory Factor
Analyses (CFA). Although CFA is suitable for scdelopment efforts with strong
theoretical underpinnings (Hurley et al., 1997has a stringent requirement of zero cross-
loadings of items on non-intended factors (Aspacyuta Muthén, 2009). This requirement
often results in the elimination of conceptualliexant items that cross-load on unintended
factors, and leads to inflated correlations am@ugors. For example, moderately high
correlations around .74 have been reported betéeeneed support subscales of the IBQ in
Sport. Further, the IBQ in Sport uses items thigr® potentially relatedness indifferent
interpersonal behaviors (e.g., “My coach is distalnén we spend time together”, “My coach

does not connect with me”) in order to assessaefass thwarting.

Another recently developed multidimensional meassitbe Coaches Interpersonal
Style Questionnaire (CIS-Q; Pulido et al., 2018)e P2-item, six-factor questionnaire also
assesses coach supportive and thwarting interparbehaviors for each of the needs of
autonomy, competence, and relatedness. Althougtdahd colleagues used contemporary
methods (i.e., ESEM) in their scale developmerdrgfthey also reported moderately high
factor correlations between relatedness and competgupportr(=. 78), and between
relatedness and competence thwartireg. (75). Further, this scale was developed with male
athletes, from a single sport (soccer), with nalemce of replication of this factor structure
with an independent sample of athletes. Anotheitdithon of the measure is that all of the
items in the competence thwarting subscale, andrdhe relatedness thwarting subscale
appear to capture athletes’ experiences of nestrdition, instead of coach behaviors that are

competence/relatedness thwarting (e.g., Duringtioes; our coach “... proposes situations
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A TRIPARTITE MEASURE OF COACH INTERPERSONAL BEHAVIRS13

that make me feel incapable”, “... makes me fgekted by him/her sometimes”). The
relatedness thwarting subscale of the CIS-Q aldadies an item that reflects need
indifference as opposed to need thwarting (“Dupnactices, our coach ...is sometimes

indifferent to me”).

The “helicopter” model (Aelterman et al., 2018pisew perspective to measuring
interpersonal behaviors. Delrue et al. (2019) tibik to assess (de)motivating coaching
behaviors associated with autonomy support, strectontrol, and chaos. The researchers
first developed a vignette-based instrument, th@aBons-in-Sport Questionnaire using
multidimensional scaling. Results showed that the toach behaviors were best organized
along two dimensions of a) need supportivenesstamdrting, and b) high and low
directiveness, which classified the behaviors foto quadrants in a circular structure.
Autonomy support, structure, control, and chaosvierther divided into two sub-areas each
(i.e., participative and attuning, guiding and lang, demanding and domineering, and
abandoning and awaiting, respectively). Insteacboiidering coach behaviors as distinct (as
has previously been the case in the SDT literattine)researchers presented a more refined
and intertwined perspective, whereby combinatidrdifeerent behaviors are more or less
supportive or thwarting of athletes’ needs. Howggeme coach behaviors are not assessed
by the Situations-in-Sport Questionnaire. Spedifjggoach behaviors relevant to the

support or thwarting of the need for relatednegheithwarting of competence are missing.

Present Resear ch

The objective of the present series of studiestova®velop and provide initial
validity evidence for a new multidimensional mea&saf athletes’ perceptions of their
coaches’ need supportive, thwarting, and indiffeneterpersonal behaviors. We named this
measure the Tripartite Measure of InterpersonabBieins-Coach (TMIB-C). Over three

studies, we examined various sources of validitgence outlined byrhe Standards for
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Educational and Psychological Testi(ithe Standardsdeveloped by the American
Educational Research Association [AERA], Americaydhological Association [APA], and
National Council on Measurement in Education [NCIME]14). In Study 1, we focused on
item creation and selection, in addition to facd eantent validity evidence for the items of
the new measure. In Study 2, we provided evideoctht internal structure of the measure
by comparing several theoretically justifiable &l models using CFA, ESEM, and
bifactor CFA and ESEM. We also provided evidencele reliability and discriminant
validity of the subscale scores. Finally, in Stijyve re-tested the factorial structure of the

scale with an independent sample and providedlretiidence for its nomological validity.
Study 1

In Study 1 we aimed to (a) create a pool of iteonassess coach behaviors that would be
supportive, thwarting, and indifferent to eachta# three needs; (b) test the face validity
evidence of the items by pilot testing them withleites to explore their perceptions of the
items’ relevance to the sport domain as well a<ltaety of wording; and (c) test the content

validity evidence of the scores of the selecteah ip®ol by consulting a panel of experts.

Method

We searched electronic databases to identify egiself-report and observational

SDT-informed measures of interpersonal behavisoxio-contextual environment in the

LI

areas of sport, exercise, education, and pareriegwords included “need support”, “need

supportive climate”, “autonomy support”, “controllj, “need thwarting”, “observed need
thwarting”, “motivational climate”, “interpersonatyle”, and “self-determination theory”.
Twelve measures were identified through this seamt inspection of their reference lists

led to the identification of 10 additional measufeseError! Reference source not found.).

Items of these twelve measures were collated ta tbe initial pool of 359 items.
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An important initial step in developing measuremaestruments is creating a clear
and sufficiently detailed narrative for the constsuof interest (Clark & Watson, 2019). We
adapted existing definitions or conceptualizatiohseed supportive and thwarting
behaviors, and wrote new definitions for need ifedént behaviors (see Table 1). Removal
of duplicate items, similarly worded items, andntethat were deemed unsuitable for a self-
report measure specific to coaching, resultedredaced pool of 42 items. We subsequently
classified these items as being supportive (18g)jethwarting (17 items), or indifferent
(seven items) towards each of the three needs. Wd#ied the wording of the original items
in order to make them suitable for sport. The naddferent items were items that were
originally proposed as need thwarting by the redeas who developed the included scales
(e.g., “My coach lets things get chaotic”). Basedlwe definitions developed for the purpose
of this study, however, we classified this as bentfferent. In addition, we created nine
new items, for example “My coach keeps to himseliklf”, to tap need indifferent
behaviors. In order to maximize the quality of gnéems, we followed guidelines for item
wording (DeVellis, 2012). Namely, we ensured tinat items were straightforward, easy to
read for the target population, brief, and avoidenhs that were double-barreled or items
with nearly identical content. Through this progess created an initial pool of 51 items
The perceived relevance to sport and clarity ofitm@s in this pool was subsequently tested

in a group of athletes, and after further chaniggs panel of SDT experts.

<Insert Table 1 here>

Participants

The athlete samplé(= 20) consisted of six female and 14 male Austnadithletes,
who were, on average, 19.70 years of &< 2.83). Athletes represented individual and
team sports including Australian football leagué-IA rugby, athletics, netball, lacrosse,

rowing, karate, soccer, and basketball. Athletewempetitive at the clulmE& 11), staterf
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=7), or nationalrf = 2) level. Average competitive experience was ¥&ars §D = 4.717).
On average, athletes trained 2.90 times a w8Bk=(1.74) and had been training with their

current main coaches for 1.79 ye@®E 1.61).

Following further changes to the item pool baseathtete feedback, we sent
requests to 15 academics test the content vabdlittye item pool; eight of whom accepted
the invitation. These academics from five counfnesre experts in SDT, with experience in
scale development, and track records of publishefeyant research in the fields of sport and

exercise psychology, education, work, or parenting.

Procedure

After gaining ethical approval for all three stuglia this paper from the principal
researcher’s University Ethics Committee, we caethcoaches and management
committees of sporting bodies in Perth, Westerntralia, to request that they invite their
athletes to participate. To be eligible, athletese required to be over 14 years of age, train
with a coach at least once a week, compete regudaring the sport season, and be
proficient in English. The purpose of the study waplained to interested athletes before
they were invited to participate in a semi-struetlinterview. Prior to interviews, we

obtained written participant consent, and paresaakent where appropriate.

The interviews allowed for collection of both quiéative and qualitative data. We
presented the athletes with the pool of 51 itentsraquested them to consider their general
experiences of the “manner” in which coaches (tbein or those of others in the case that
some of the items were inapplicable to their coam@ract with athletes. At first, we asked
them to rate the relevance of each item to thet slmonain using a dichotomous scale
(Applicablevs.Inapplicablg. For the items that were found to be applicablsgort
(implying that coaches might communicate in suchasmner), we further asked them to rate

the items in terms of clarity, using a 7-point scdl =not at all clearto 7 =very cleaj. In
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cases where an item was rated below 5 on clarigsearcher discussed what was
problematic with the athlete and asked them toestiair thoughts on to how to make the
item (or part thereof) clearer. Finally, the resbar also encouraged the participants to
describe any other coaching behaviors that theyelkpdrienced, which were not already

represented by the item pool. Items were modifembedingly.

Next, we asked the SDT experts to rate the modifexds to indicate the extent to
which they thought each item matched its ascrikedohidion using a 5-point scale (1poor
match,5 =excellent match Experts were requested to indicate if they tiagy item also
made a good, great or excellent match (i.e., ratof@, 4 or 5) for a non-intended factor, in
an effort to identify items which could potentiallyoss-load in a future factor analysis.
Finally, they were invited to share their opiniarsalternative wording for items, propose
additional items, and to provide feedback on trggested definitions of need indifferent
behaviors. We used the experts’ ratings to caleufs Content Validity Index (CVI; Lynn,
1986) for each item and to reach decisions fontgin, revision, or elimination of items. To
calculate each item’s CVI, we divided the numbeexgerts who rated the item ag@od
match very good matchor anexcellent matcli.e. a rating of 3, 4 or 5) by the total number

of experts on the panel.

Results and Discussion

The athletes reported that all 51 coach behaviere a&pplicable to sport and that
coaches interacted with athletes using the supaoitthwarting, and indifferent behaviors
described by the 51 items. Three new items (onk fE@utonomy supportive, autonomy
indifferent, and relatedness thwarting behaviorsjendentified through the interviews and
were added to the item pool. The wording for orai(for relatedness support) was rated as

unclear and revised according to athlete feedback.
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Following the expert panel review, 51 of the 54nigain the revised item pool
exhibited a CVI that was over or in the vicinitytbe agreement level proposed by Lynn
(1986) for six or more experts (i.e. CVI80; see also Polit, Beck, & Owen, 2007). We made
minor revisions to some of these items to accomieoglgperts’ comments regarding item
improvement. Although three items had low or vey ICVIs (.62, .35, and .25,
respectively), these items were not deemed irralemaworthy of deletion in any of the
experts’ qualitative comments. As such, we decida@tain these items, modify their
wording, and earmarked them for possible deleto&tudy 2, if they were found to be

problematic again.

Study 2

In Study 2, we aimed to (a) create a theoretidadlged, parsimonious measure of supportive,
thwarting, and indifferent coach interpersonal bévs; (b) assess its factor structure using
CFA, ESEM, and bifactor CFA and ESEM; and (c) exaarthe reliability and discriminant

validity evidence of the subscale scores of the mmasure.

Method

Participants

The sampleN = 288) consisted of 156 female and 132 male Auatrathletes, with
an average age of 17.93 ye®®E 4.56). Athletes represented individuaH43) and team
(n = 245) sports, such as swimming, triathlon, tenmesball, AFL, soccer, synchronized
swimming, lacrosse, volleyball, baseball, wateropaind basketball. Athletes were
competing at the clum(@E 235), stater(= 44), nationalrf = 7), or internationaln(= 2) level.
Average competitive experience was 9.71 ye@B3< 5.13), with athletes had been training

with their current main coach for an average o6l&ars $D= 1.88).

Procedure
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We used procedures similar to those utilized irdgtuto recruit athletes.

M easur es

Tripartite Measure of Inter personal Behaviors-Coach (TMIB-C). We used the 54
items developed in Study 1 alongside a 7-pointaese format (1 strongly disagregd =
neither disagree nor agre& =strongly agreg which has also been employed by other
measures of coach interpersonal behaviors (e.ggHRet al., 2017). At the beginning of the
guestionnaire, participants were requested to densheir experiences with their current
main coach during training and competitions overghst month, and to indicate the extent
to which they disagreed or agreed with each statemich began with the stem “My
coach...”. The researcher emphasized to the paatitsghat every coach has his or her own
style and no one style is necessarily better tharother, thus inviting them to be as honest as

possible with their responses.

Data Analyses

As there is theoretical and empirical support fadeling the broad interpersonal
behaviors as a single factor (e.g., overarchingedston of need support), or according to
need specific dimensions (e.g., autonomy, competeara relatedness support), both of
these approaches were used to inform our testeedattorial structure of the TMIB-C. As
previously mentioned, the stringent requiremer@iA of zero cross-loadings between items
and non-intended factors results in overestimaaetbf correlations, a concern that may be
dealt with using ESEM, bifactor models, or a fusafrthe two (Morin, Arens, & Marsh,
2016). In ESEM, it is recognized that items maybsociated with constructs other than
those they are intended to measure (Morin et @L6® Thus, all cross-loadings can be
estimated through the use of ESEM, resulting itofacorrelations that are less inflated in
comparison to those obtained via CFA (Aspourahavu@hen, 2009). It is also important to

test bifactor models (Holzinger & Swineford, 19&&ise, 2012) in examining interpersonal
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behaviors. Substantively, a bifactor model enabfesto test simultaneously the presence of
a global factor that explains covariance amongeths and specific dimensions that explain
covariance among subsets of indicators that atmcligo the general construct (Chen,
Hayes, Carver, Laurenceau, & Zhang, 2012). Prdlgticasting bifactor solutions and
comparing them against CFA and ESEM solutions éfulisn deciding whether global
factors (e.g., need support) are accompanied by-sgecific factors (autonomy,
competence, & relatedness) or whether global facoe sufficient on their own. Lastly,
bearing in mind that items are often associatet wonstructs other than the ones they are
intended to measure, and also that items may speeific factor as well as a more global
construct, a merger of ESEM with bifactor modelaldas the simultaneous examination of
the presence of item cross-loadings as well asagjimtd specific factors in a factorial
structure. We thus tested twelve theoreticallyifiastle configurations of the factorial
structure using CFA, ESEM, and bifactor CFA, andEESSee Table 2 and Supplementary

File 2). All statistical analyses were conducted/iplus 8.0 (Muthén & Muthén, 1998-2017).

In the CFA models, we allowed items to load onrtbeedefined factors only, and
suppressed cross-loadings on unintended factoctoriSavere allowed to correlate. We used
target rotation to test ESEM models. In other wovaks defined factors in a manner similar to
the CFA models, however, we allowed cross-loadingse freely estimated while specifying
them to be close to zero (Browne, 2001). In the cdghe bifactor CFA models, we let items
load on their predefined S-factors and G-factorfac®ors were specified as orthogonal. G-
factors were allowed to correlate with one anothe@ases where there were two or more (A.
Morin, personal communication, December 18, 20&ifally, we estimated the bifactor
ESEM models in a manner similar to bifactor CFA misghowever, we allowed for all
cross-loadings for the S-factors to be freely estéd using an orthogonal target rotation

(Reise, 2012).
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We used a multi-faceted approach to assess theiackeqf model-to-data fit by
evaluating the goodness-of-fit index, Tucker-Lewis index (TLI)p@parative Fit Index
(CFI), Root Mean Square Error of Approximation (REA, and Standardized Root Mean
Square (SRMR). Guided by typical recommendatiorsofi¢r, Coughlan, & Mullen, 2008;
Hu & Bentler, 1999; Marsh, Hau, & Grayson, 2005;rsfaHau, &Wen, 2004), CFl and TLI
values of or greater than .90 and .95 were consither be indicative of adequate and
excellent fit, respectively. SRMR and RMSEA valgesaller than .08 and .06 were

indicative of acceptable and excellent model &gpectively.

We used the recommendations of Comrey and Lee [269fliide the assessment of
strength of factor loadings (> .71 = “excellent’63 = “very good”, > .55 = “good”, >.45 =
“fair”, <.30 = “poor”). Raykov’s composite relialty coefficient (rho; Raykov, 1997) was
used as an estimate of internal consistency fostihscale scores; values greater than .70
were considered acceptable (e.g., Nunnally, 1FAdilence for discriminant validity was
sought through an examination of correlations betwt&e factors (Brown, 2015), where
values > .80 were deemed indicative of considerabéelap between the factors (John &

Benet-Martinez, 2000).

Results and Discussion

Item distribution

First, the scoring distributions of the 54 itemgevexamined for univariate normality.
Median values for skewness and kurtosis were i8¢ -4.307 to .146) and 1.228 (-1.090
to 20.774). The high positive kurtosis values fmme items indicate that participant
responses to these items were concentrated inittenof the response scale and were
sparse towards the tails (Tabachnick & Fidell, 201R2epartures from normality are
common in the area of social and psychologicalnegs (Cain, Zhang, & Yuan, 2017).

Subsequent analyses were conducted using a rolaxghom likelihood estimator (MLR)
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which provides robust fit indices and standardrsrio the case of non-normality and
performs well with variables with a minimum of fivesponse categories (Bandalos, 2014;

Rhemtulla, Brosseau-Laird, & Savalei, 2012).

Factorial structure

Goodness-of-fit indices for all 12 models testeslraported in Table 2. None of the
models achieved good fit and some did not convdrgeerms of the ESEM models for
potential nine-factor solutions, an examinationhaf parameter estimates further suggested
multiple items with poor standard factor loadings30) and/or unintended cross-loadings (>
.20), the removal of which would result in only asretwo items per interpersonal behavior.
The only models that demonstrated clean fittingis@hs in terms of zero to few cross-
loadings between items and non-intended factore W&EM model 5 (three factors) and
bifactor ESEM model 12 (one general-factor anddlsecific-factors). Both these models
also demonstrated acceptable standardized fa@dmigs and factor correlations in expected
directions. In the case of the bifactor ESEM mddglthis structure also exhibited a well-

defined G-factor as well as S-factors.

< Insert Table 2 here>

We thus decided to revert to the original item pafdb4 items in order to pull
together items that would support either of these golutions, with factors representing
overall need supportive, thwarting, and indiffereo&ching behaviors. Item selection began
with one-factor CFAs for each of these three brozath interpersonal behaviors. The CFA
approach was justified in that the measure wasthase& strong theoretical framework, and
the aim of this analysis was to select items thadl Iprimarily on their intended constructs so
as to have more distinct measures of the threedbrmarpersonal behaviors. After removing

problematic items, our end goal was to re-run tthed-factor ESEM Model (Model 5) and
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513 bifactor ESEM Model with one G-factor and threeaStbrs (Model 12), with the chosen

514 items from the unidimensional CFAs, in order toiaeh improved model-to-data fit.

515 As the mere retention of best-fitting items migbt lkead to a measure that is

516 adequately representative of the target constf@ierk & Watson, 2019), our screening for
517 model misspecification was conceptually and sia@ly informed. Conceptual details such
518 as item overlap, the breadth of the concept, aedw@ate representation of items pertaining to
519 each need were considered. Statistically, itemis standardized factor loadings close to or
520 below .30 and large modification indices (over I®)multiple (two or more) moderate-sized
521 modification indices were considered for deletiBroblematic items in each iteration were
522 identified and removed from the analysis. We souglensure a balance of items of all three
523 needs in each unidimensional model. We removetbhdb32 items through this process; 22
524 items were retained. The final unidimensional msdet each of the three broad behaviors
525 were found to have excellent fit and a balanceebfdviors relevant to each of the three needs

526 across each interpersonal behavior (see Table 3).

527 We subsequently re-ran Model 5 and Model 12 withréfmaining 22 itemsThe

528 three-factor ESEM model was found to have acceetitlly ? (168) = 271.479% < .001,

529 CFI=.95, TLI =.93, RMSEA = .04 (90% CI .03 - )0SRMR = .03]. Standardized factor
530 loadings were significant and in the range of .A8 88 and subscales related to each other
531 in expected ways (see Table 4). None of the itemassilgnificant cross-loadings on

532 unintended factors that were larger than the standator loading. Factor correlations

533 between need thwarting and need supportive belsvieed supportive, and need indifferent
534 behaviors, and need thwarting and need indiffdoehviors were -.67, -.67, and .62,

535 respectively. Raykov’'s composite reliability coeféint (Raykov, 1997) was found to be .80

536 and above for all three subscales (see Table 5).

537 <Insert Table 3 here>
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<Insert Table 4 here>
<Insert Table 5 here>

The bifactor ESEM model with one G- and three Sefiscalso demonstrated similar
acceptable fit indicegf = 238.247 (149)p < .001, CFI = .95, TLI = .93, RMSEA = .05
(90% CI(.03 - .06), SRMR = .03]. However, examination aétbr loadings indicated that
although there was a well-defined G-factor and &ei& for need supportive and indifferent
behaviors, none of the items for the need thwatbelgaviors had significant loadings. As
such, a decision was made to retain the three+f&3&M model (Model 5) and to re-test its

factor structure with an independent sample ofedgisl

Thus, at the end of Study 2, our assessment ohdagerpersonal behaviors was
informed by a tripartite approach (supportive, thvmag, and indifferent), which included a
relative balance of behaviors tapping each of ltiheet needs. Such an approach of collapsing
the three needs into one overall score is in liftk past measurement attempts (e.qg.,
Markland & Tobin, 2010, and Williams et al., 1998 hieed support), theoretically justified
(see General Discussion), and it was a pragmaticetas a nine-factor solution could not be

established.
Study 3

In Study 3, we first sought to re-test the threda ESEM structure that was favored
in Study 2 in a new sample of athletes. Based ady&2, we expected that the three-factor
ESEM solution would hold when tested in a new sangblathletes. Subsequently, we sought
to provide initial evidence for the nomologicalwetk surrounding the subscales of the
TMIB-C by testing two different models for the retans between coach interpersonal
behaviors and a) one positive (i.e., dedicatiom) tvo negative (i.e., exhaustion and

irrelevant thoughts) athlete outcomes, and b) ehileed satisfaction and frustration. We



562

563

564

565

566

567

568

569

570

571

572

573

574

575

576

S77

578

579

580

581

582

583

584

585

586

A TRIPARTITE MEASURE OF COACH INTERPERSONAL BEHAVIRS25

chose dedication, exhaustion, and irrelevant thtsugk we were interested in examining the
relations between interpersonal behaviors and qnaby relevant behavioral and cognitive
outcomes. Based on past research linking need siygand thwarting coach interpersonal
behaviors, athlete need states, and outcomes bbeiely and ill-being (e.g., Bartholomew et
al., 2011; Pulido et al., 2018; Rocchi et al., 201 expected that sport dedication would be
best predicted by need support. Exhaustion is ativegoutcome that should be best
predicted by need thwarting as it is an intensdlease (“darker”) outcome. Irrelevant
thoughts is also a negative outcome but not asgly@dverse as exhaustion, and would be
best predicted by need indifference. We used outsdimat have commonly been used before
(e.g., dedication, exhaustion), but also measiashtaven’t been examined in the SDT

literature (e.qg., irrelevant thoughts).

Method

Participants

The sampleN = 352) consisted of 169 female and 183 male cotmeathletes,
with an average age of 20.02 ye®®E 5.88). Athletes represented individuaH76) and
team (= 276) sports such as athletics, cycling, AFL, aatball. Most of the athletes were
Australian 6 = 280), and the remaindar € 72) reported their ethnicities as European, Isout
African, British, etc. Athletes were competitivethe club (= 159), staten(= 98), national
(n=62), or internationaln(= 33) level. They had been competing in their respe sports
for an average of 8.74 yeaS[¥= 4.81), and had been training with their respeatain
coaches for an average of 2.31 ye&B £ 2.26) on an average of 3.08 times per wé&ik%

1.75).

Procedure
We recruited athletes using a procedure similéinabin Studies 1 and 2.

Additionally, the questionnaire was made availaisigne on the Qualtrics platform and was
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advertised through social media. All participatatpletes were eligible to go in to a prize
draw to win shopping vouchers. Undergraduate stuainretes§ = 5) at the School of

Psychology at the first author’s university wertecéd course credit for participation.

Measures
Athletes completed the following self-report measueither in-persom( 206) or

online f = 146).

Coach Interpersonal Behaviors. The 22-item TMIB-C, developed in Studies 1 and
2, was used to assess athletes’ perceptions ofdb&tches’ interpersonal behaviors. The
measure consisted of three factors of need suppeet thwarting, and need indifference.
Similar to Study 2, athletes were requested toidensheir experiences with their current
main coach over the past month, and indicate ttenéexo which they disagreed or agreed

with each statement using a 7-point response format

Athlete Need Satisfaction and Frustration. The 24-item Basic Psychological Need
Satisfaction and Frustration Scale (BPNSFS; Chah ,e2015) was used to examine athletes’
experiences of basic psychological need satistaetna frustration. The measure consists of
six subscales (with four items each) that exantieesatisfaction and frustration of each of
the three basic psychological needs. Some exaroplesms are “I feel capable at what | do”
(competence satisfaction), and “I feel that peoyte are important to me are cold and
distant towards me” (relatedness frustration). &tbd were asked to think about their
experiences in sport and indicate the extent tahvtiiey disagreed or agreed with each

statement using a 5 - point rating scale {lotat all true 5 =completely trug

The factor structure of the measure was confirnssguCFA and ESEM. The ESEM
model resulted in negative residual variance fa ibem (I feel that my decisions reflect

what | really want”). Fit indices for the CFA modeeére indicative of acceptable model-to-
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data fit j* (236) = 503.278p < .001, CFI = .93, TLI = .91, RMSEA = .06 (90% 05-.06),
SRMR = .06]. Factor correlations were in the expedtirections, ranging between - .76 and
.66. Raykov’s composite reliability coefficients fine subscales were acceptable for all

subscales (range .83 - .93). As such, the corcekakefactor CFA model was retained.

Positive and Negative Athlete Outcomes. The dedication subscale of the Athlete
Engagement Questionnaire (Lonsdale, Hodge, & JackXiD7) was employed as a positive
athlete outcome. The subscale consists of foursitéonwhich participants responded using a
5-point rating scale (1 almost never5 =almost always An example item is “l am
determined to achieve my goals in sport”. Fit fog single-factor CFA model was excellent
[¥* (2) = 4.650p < .001, CFI = .99, TLI = .99, RMSEA = .06 (90% OO0 - .14), SRMR =

.06]. Raykov’s composite reliability coefficientrfthe subscale was .95.

The emotional/physical exhaustion subscale of ttidefe Burnout Questionnaire
(Raedeke & Smith, 2001) was administered as arssisgt of a “darker” athlete outcome.
Participants responded to the five items that casedrthe subscale using a 5-point response
format (1 =almost never5 =almost always An example of an item is “I| have been feeling
physically worn out from my sport”. Fit for the gjle-factor CFA model was soungf [(5) =
34.355p < .001, CFl = .96, TLI = .93, RMSEA = .13 (90% 09 - .17), SRMR = .03].

Raykov’s composite reliability coefficient for tilsebscale was .93.

Finally, the five-item irrelevant thoughts subscaleéhe Thought Occurrence
Questionnaire for Sport (TOQS; Hatzigeorgiadis &dBe, 2001) was used to assess
cognitive interference (a “less dark” negative oate). Participants responded to
experiencing sport irrelevant thoughts about, f@meple, “Friends”, “Personal worries (e.g.,
school, work, relations)”, etc. using a 7-pointa@sse format (1 never 7 =very often. Fit

for the single-factor CFA model was excelleyft(5) = 21.449p < .001, CFl = .97, TLI =
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.95, RMSEA = .08 (90% CI .06 - .14), SRMR = .03&ayRov’s composite reliability

coefficient for the subscale was .92.

Data Analyses

Scale structure, reliability, and discriminant validity evidence. The three factor
ESEM model was re-testetb assess the degree to which the factorial stredteld when
examined with a new sample of athletes. Similé8ttedy 2, model-to-data fit was determined
using a multi-faceted approach. Raykov’'s compasiiability coefficient was used as an
estimate of internal consistency. An examinatiotheffactor correlations between the three

subscales served as evidence for discriminantitalid

Structural equation modeling (SEM). We first estimated a six-factor model (three
dimensions of coach interpersonal behaviors arektathlete outcomes) using a structural
equation modeling (SEM) framework to explore thatrens between the contextual and
outcome variables. Subsequently, we tested a @rfamdel (three dimensions of coach
interpersonal behaviors, six dimensions of athieted satisfaction and frustration, and three
athlete outcomes) using SEM to examine the relatimtween the contextual variables and
need states. Yet again, a multi-faceted approdonimed the assessment of model-to-data fit,
with the same cut-off criteria described in Study®IIB-C subscales were specified using
the three-factor ESEM framework. As the test oE&EM factor structure resulted in a
negative residual variance for an item of the BPS 3t subscales were specified as six
CFA factors. Athlete outcomes were individual sathss from measures of athlete
engagement, burnout, and cognitive interference waere, hence, estimated as single-factor

CFAs each. Iltems were used as factor indicatotsamlyses were conducted in Mplus 8.0.

Results and Discussion
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658 Prior to the main analyses, data were screenedbionality. Median values for
659 skewness and kurtosis were 1.175 (range -1.880%) 4nd 2.115 (range .04 to 17.72)

660 respectively. All analyses were conducted using MLR

661 Scale Structure, Reliability and Discriminant Validity Evidence

662 The three-factor ESEM model was found to demoresgabd fit to the datgf (168)
663 =281.747p<.001, CFl =.95, TLI =.93, RMSEA = .04 (90% @3.-.05), SRMR = .03].
664 Standardized factor loadings were significant amjed between .40 and .94. One item of
665 the need indifference subscale (“My coach is uroesjpye to my opinions”) demonstrated a
666 significant cross-loading of .24 on the need thimgrfactor. However, as this value was
667 smaller than its factor loading on its intendedssalte (.40), along with it conceptually being
668 better representative of need indifference, wamneththis item. Factor correlations between
669 need thwarting and need supportive behaviors, segportive and need indifferent

670 behaviors, and between need thwarting and neeflarefit behaviors were -.67, -.58, and
671 .53, respectively. Estimates of internal consisyamere acceptable (.77 - .88) for all three
672 subscales. Standard factor loadings, cross-loaditegs means, standard deviations,

673 skewness, kurtosis, factor correlations, and iatleransistency estimates are reported in

674 Table 6.
675 <Insert Table 6 here>

676 SEM

677 First, we conducted a correlational analysis td@epthe associations between the
678 three subscales of the TMIB-C, six subscales oBREISFS, and athlete outcomes (see
679 Table 7). We then examined the relations betweerthtee broad interpersonal behaviors
680 and three athlete outcomes. Model fit was acceptgbl(541) = 881.96p < .001, CFI = .95,
681 TLI=.94, RMSEA = .04 (90% CI .04 - .05), SRMR@4]. Significant standardized path

682 coefficients for the structural portion of the mbdee reported in Figure 1. As expected,
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683 perceived need support predicted dedication, antepeed need thwarting predicted
684 exhaustion. Also, as expected, need indifferencetiva only significant predictor of
685 irrelevant thoughts. Surprisingly, it was also asdjpredictor of exhaustion, as need

686 thwarting was.
687 <Insert Table 7 here>
688 <Insert Figure 1 here>

689 Subsequently, we entered all 12 factors into a SEM. full model with three

690 contextual factors, six needs factors, and threletat outcomes demonstrated acceptable fit
691 [y2(1615) = 2749.12p < .001, CFl = .90, TLI = .90, RMSEA = .04 (90% O# - .05),

692 SRMR =.06]. Significant standardized path coedints for the structural portion of the

693 model are reported in Figure 2.
694 <Insert Figure 2 here>

695 We focus our description on the paths betweenrttegpersonal behaviors and the
696 psychological needs, as the relations betweendbdsnand the outcomes are irrelevant for
697 the purposes of our study. As hypothesized, peedeneed support predicted the satisfaction
698 of all three needs in a significant manner. In castt perceived need thwarting predicted the
699 frustration of all three needs. Perceived needfer@ince predicted autonomy frustration and
700 competence frustration, but not as strongly as tieedrting did. Contrary to what was

701 hypothesized, perceived need indifference prediattdedness frustration better than

702 perceived need thwarting.
703 General Discussion

704 In this three-study paper, we made a case for cogtffierent behaviors and
705 presented the a) conceptual rationale for, b) dgwveént of, and c) initial validity evidence

706 for a new SDT-based measure assessing athleteggtiems of their coaches’ need
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supportive, thwarting, and indifferent interpersdmehaviors. These studies provide
preliminary evidence regarding the dimensional&iability, discriminant validity of the

TMIB-C, and nomological network of constructs sumding its subscales.

Factorial Validity Evidence

In our assessment of the factorial structure offthiB-C, we found that solutions
pertaining to modeling of support, thwarting, andifference, independently for each of the
three needs, were not supported. Instead, we feupport for a three-factor solution
consisting of the overarching coaching behavionsesd support, need thwarting, and need

indifference, within which there was a relativedrale of need-specific behaviors.

This finding is not surprising, as the sub-dimensiof need support have been
conceptualized as interrelated (Ryan, 1991), andemately strong correlations have been
observed among them previously (Niemiec et al. 6200he scale development literature is
also rife with examples of researchers adoptingidimensional approach and combining
autonomy, competence, and relatedness supporta Bitmle factor of need support in
settings such as health care (Williams et al., 1,99ercise (Markland & Tobin, 2010),
medical education (Gucciardi et al., in press), andk (Tavfelin & Stenling, 2018). In the
context of sport, Stenling, Ivarsson, Hassmen,landwall (2015) recently re-examined the
dimensionality of the ISS-C (Wilson et al. 2009)dashowed that the items of this measure
are best represented by the general dimensioneaf sigpport, instead of need specific sub-
dimensions. Our unidimensional approach is aldmewith recent SDT reviews (e.g., Deci,
Olafsen & Ryan, 2017), which bear references toavtnheed supportive” and “need

thwarting” environments, without often referringrieed-specific dimensions.

At the level of the personal experience of the sgeBdoposition IV within the Basic

Psychological Needs Theory (BPNT) of SDT states‘tBasic need satisfactions of



731

732

733

734

735

736

737

738

739

740

741

742

743

744

745

746

747

748

749

750

751

752

753

754

A TRIPARTITE MEASURE OF COACH INTERPERSONAL BEHAVIRS 32

autonomy, competence, and relatedness will tepadsdively relate to one another,
especially at an aggregated level of analysis @@oss domains, situations, or time)” (Ryan
& Deci, 2017, p. 249). That is, although the thneeds are distinct in terms of their
conceptualizations, they are empirically interretiatThe satisfaction/frustration of one need
will often result in the satisfaction/frustratiohtbe others, and high correlations are more
likely when these experiences are examined in autative manner within a given context,

or collapsed over time. In terms of scale develapreforts, instead of attempting to impose
factorial structures where the needs are estintatbd orthogonal, Ryan and Deci (2017)
urge researchers to bear in mind these associdieingen the needs, and observe “what the
data tell us - namely, that these three basic néedlse natural scheme of wellness, operate

convergently. This is, after all, why all three amnsidered basic” (p. 249).

Such patterns of interrelatedness between the nmeauald also be expected to extend
to the social environment, such that behaviorsdhasupportive of one need are also likely
to be supportive of the others. For example, eraging athletes to take their own initiatives
is considered to be an important behavior in suppptheir need for autonomy. Athletes
might also perceive this as a behavior that suppbgir need for competence (e.g., “my
coach recognizes my efforts and accomplishmentshance encourages me to take my own
initiative™), as well as relatedness (e.g., “my dodikes me, and therefore encourages me to

take my own initiative”).

Although we do not dismiss the potential utilityrakasuring need-specific coaching
behaviors (particularly in experiments with facébilesigns that aim to isolate their
independent effects or in field interventions), bedieve that such a parsimonious
representation of the social environment is in i theory and has practical utility in

examining the role of supportive, thwarting or fifelient social environments alongside other
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variables in studies testing nomological netwokkg.( contextual variables, psychological

need states, motivation regulations, and indicestldéte cognition, behavior, and affect).

We also sought to ascertain whether need indiftdyehaviors could be operationally
distinguished from need supportive and thwartinigavéors. In Study 1 and Study 2, we
found moderate-sized correlations between needrtingand need indifference € .62, and
r =.53, respectively), and need support and needfféneince ( = -.67, and = -.58,
respectively). These are factor correlations, wlaighnot attenuated by measurement error,
hence, they are larger than Pearson’s correlatiorsim, the results from the tests of
factorial structure substantiate our propositiontfie consideration of the third category of

need indifferent interpersonal behaviors.

Evidence for Nomological Network

In terms of the relations between interpersonahbigins and athlete outcomes,
athletes who perceived that their coaches useghalével of need supportive strategies were
more likely to report dedication to their sporthhgtes will potentially want to devote more
time and energy to pursue their sport-relevantatives if they perceive their coaches are
able to provide them with personally relevant ceejgenuinely appreciate the effort and
hard work they put into training, and accept theman unconditional manner. Dedication has
previously been examined as a part of athlete esrgagt (Lonsdale, Hodge, & Jackson,
2007); perceived coach interpersonal behaviors baea found to correlate with athlete
engagement (Curran, Hill, Hall, & Jowett, 2014; @, Hill, Ntoumanis, Hall, & Jowett,

2016).

We also found that athletes who perceived theicltesias need thwarting were more
likely to report emotional and physical exhaustiotheir sport. Experiencing active dislike,

disparaging critique, and excessive control froemdbach in an environment that is already
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physically and emotionally taxing, would potentygtlut athletes at risk of feeling fatigued.
Exhaustion has been conceptualized to be a corengion of athlete burnout (Gustafsson,
Kenttd, & Hassmén, 2011), and researchers havéopisty found coach interpersonal
behaviors to be associated with athlete burnogt,(Barcza-Renner, Eklund, Morin, &

Habeeb, 2016).

Finally, athletes who perceived their coaches asl madifferent were likely to report
sport irrelevant thoughts. On experiencing indéferinterpersonal behaviors consisting of
the coach being aloof, disorganized, or impassubeir opinions, athletes may come to be
aware of the disconnection between their psycholdgieeds and the activity at hand. Thus,
they might (cognitively and/or behaviorally) diseigg from it, and instead engage in other
activities that may potentially be more relevanthteir needs (for example, thinking about
friends). Unexpectedly, we also found that needf@@@nt coaching predicted feelings of
exhaustion. Perhaps on experiencing such coacleingvors, athletes may also be
convinced that they have been left on their owroat;cand need to take charge of their own
training. Athletes without appropriate guidancerirthe coach may resort to training
inappropriately, overtraining, or not resting scintly, thus potentially predisposing

themselves to exhaustion.

With regards to the relations between coachestpetsonal behaviors and athletes’
need states, in line with our expectations andigsl of previous research (e.g., Pulido et al.,
2018; Rocchi et al., 2017), athletes who percethed coaches as need supportive were
more likely to report autonomy, competence, andteelness need satisfaction. Athletes who
perceived their coaches to be need thwarting were fikely to experience autonomy,
competence, and relatedness need frustration.taghweho perceived their coaches to be
need indifferent were also likely to experienceoaoimy and competence need frustration,

but to a lesser extent as compared to perceiveadl thearting coaching.
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An unexpected finding was that perceived need fedihce predicted relatedness
frustration slightly better than perceived needahwmg. This finding might be due to the
nature of some of the items of the relatedness$rétign subscale of the BPNSFS (Chen et
al., 2015). Instead of capturing the experientialesresulting from experiencing a need
thwarting behaviors, two of the four items of thigscale assess athletes’ need states that
might be a result of experiencing indifferent iersonal behaviors from others (e.qg., “I feel
that people who are important to me are cold asthdi towards me” and “| feel the

relationships | have are just superficial”).

In sum, in terms of evidence of nomological netvgpidur findings were somewhat
mixed. As expected, need indifference was a wegiagtictor of autonomy and competence
need frustration, and the sole significant prediofarrelevant thoughts, however,
unexpectedly, need indifference was as good astteripredictor than need thwarting was of

exhaustion and relatedness need frustration, regekyc

Limitations, Future Directions, and Conclusions

Although the findings from these three studies mlenitial evidence supporting the
suitability of the TMIB-C for the sport domain, thesults should be considered in light of
some limitations. First, the cross-sectional natfrinese studies means that causal directions
of the examined associations cannot be ascertdigerimental designs adopting a factorial
approach could aim to test the independent catifealt® of the TMIB-C factors. Further,
longitudinal examinations at multiple time-pointsr(example, over the course of a sport
season) could aid the understanding of the flurinadf these coaching behaviors over time.
Another limitation of our work was that tests ofhmalogical networks utilized self-report
outcomes only; future research could include bilaignarkers of well/ill-being (e.qg,

Quested, Bosch, Burns, Cumming, Ntoumanis, & D@@a}).
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Ideographic methods (e.g., “think aloud” protocaisth athletes could provide
valuable insights into what criteria they use tstidguish perceptions of need indifference
from those of need support, and need thwarting tl@dtability of such criteria under
different contexts and time periods. The identtfma of a third class of coaching behaviors
could help provide more targeted intervention apphes to reduce their occurrence. Future
research could also examine the antecedents of co@cpersonal behaviors. Examinations
of the differential antecedents of the three batraunay help provide insight into what
drives coaches to adopt such behaviors. For exai@pkon et al. (2019) posited that social
agents adopt indifferent interpersonal behaviocabse they are more attentive to their own
needs and goals over those of others. In additiemguld be interesting to examine if
different analytical methods such as multidimenai@taling (e.g., Tucker-Drob &
Salthouse, 2009), and item response theory (eogirv@isier & Etter, 2008) might be more
appropriate to capture the multi-faceted naturnefneed-specific coaching behaviors.
Lastly, researchers could test the applicabilityhefitems (or slight modifications of them)
as well as the replication of our results in otth@mains such as healthcare, work, and
education. We hope this tripartite conceptualizaiad measurement can further advance
conceptual understanding and intervention effontenterpersonal behaviors in sport and

potentially other life domains.
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Footnotes

1. The other 10 models were also re-run with ti2sgems. Although the CFA
models with nine-factor solutions reached acceptéibindices, they were rejected on the
basis of lack of sufficient items per factor. These-factor CFA also demonstrated good fit,
however, the three-factor ESEM model was prefeaed yielded lower factor correlations.
The rest of the models did not converge or dematestrpoor standard factor loadings or

multiple large unintended cross-loadings.

2. Similar to Study 2, we re-tested all other factmdels. Yet again, a model with
acceptable fit for the nine coach interpersonabbairs (Model 3) was rejected on the basis
of lack of sufficient items per factor. The thresstor CFA (Model 1) demonstrated good
model to data fit, however, factor correlations evkigher than those for the three-factor
ESEM model. Most of the other models (e.g., Model§, 7, 8, 9, 10, 11) did not converge.
Model 12 (bifactor one-G, three-S) also demongtrgteod model-to-data fit, however, yet
again, the S-factor for need thwarting was probl&nwith only two items that had

significant intended factor loadings.
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Table 1

Initial Definitions for Nine Dimensions of Coachiiors (to Facilitate) Item Creation

Coach Behaviors Initial definitions

Autonomy Supportive Autonomy supportive behaviargart of the coach involve identification, nurtuaad development of
athletes' inner motivational resources (Katz & As2007, Reeve, 2006) by prioritization and underding of
their perspectives (Reeve, 2009).

Autonomy Thwarting Autonomy thwarting behaviorspart of the coach entail pressure for the athligteisink, feel, and behave in
set ways (Reeve, 2009), and involve dismissal ealdation of athlete perspectives (Barber, 1991).

Autonomy Indifferent Autonomy neglecting* behavians part of the coach involve negligence or indibentowards athletes'
perspectives and their inner motivational resources

Competence Supportive  Competence supportive beisamiopart of the coach involve guidance to aitetdls feel capable of facing
challenging situations and/or experiencing suc@sgosic, Ntoumanis, & Quested, 2016).

Competence Thwarting Competence thwarting behawviogsart of the coach entail communicating incorapeg to the athletes,

doubting their improvements, and highlighting tHaults (Sheldon & Filak, 2008).
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Competence Indifferent  Competence neglecting behsan part of the coach involve negligence ontémdion towards providing
adequate guidance, feedback, and organizationpcakidetes feel capable of facing challenges and/o
experiencing success.

Relatedness Supportive Relatedness supportive loekh@wn part of the coach involve fostering a sesfssonnectedness with the
athletes (Vansteenkiste, Niemiec, & Soenens, 2010).

Relatedness Thwarting Relatedness thwarting betsawn part of the coach entail active dislike osthity towards the athletes
(Skinner, Johnson, & Snyder, 2005).

Relatedness Indifferent Relatedness neglectingvimiseon part of the coach involve negligence attiention towards promoting a

sense of connectedness with the athletes.

Note. *Originally, the research team had proposed thesllgheglect” for the new set of behaviors. It wdmwever, later changed to

“indifferent”.
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Goodness-of-Fit Statistics for Alternative CFA &fBEM Models Tested (Study 2)

v p df CFlI TLI  SRMR RMSEA [90% CI]
1. Three-factor CFA 3012.04 <.001 1374 .78 g7 .06 .06 [.06, .07]
2. Nine-correlated factors CFA 2918.54 <.001 1341 79 . .78 .059 .06 [.06, .07]
3. H-CFA(three-H, nine-L) 2965.38 <.001 1365 .79 .78 .06 .06 [.06, .07]
4. H-CFA(one-H, nine-L) 3442.54 <.001 1368 .73 .71 .08 .07 [.07, .08]
5.Three-factor ESEM 2960.48 <.001 1272 .78 75 .054 .07 [.06, .07]
6. Nine-correlated factors ESEM 2055.47 <.001 981 .86 .79 .028 .06 [.06, .06]
7. Bifactor CFA (correlated three-G, nine-S) DNC
8. Bifactor CFA (one-G, nine-S) DNC
9. Bifactor CFA (one-G, three-S) 2825.63 <.001 1323 .80 .79 .08 .06 [.06, .06]
10. Bifactor ESEM (correlated three-G, nine-S) 1839 <.001 924 .88 .81 .030 .06 [.05, .06]
11. Bifactor ESEM (one-G, nine-S) 1902.53 <.001 936 .87 .80 .026 .06 [.06, .06]

12. Bifactor ESEM (one-G, three-S)

2578.88 <.001 1221 .82 .79 .042 .06 [.06, .06]
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Note x* = Chi-square test of exact fitf = degrees of freedorp.= probability. CFl = Comparative Fit Index. TLIEucker—Lewis index.
SRMR = Standardized Root Mean Square Residual. RMSRoot Mean Square Error of Approximation. 90%«90% confidence
interval of the RMSEA. CFA = confirmatory factoraysis. H-CFA = Hierarchical CFA. H-factor = highender factor estimated as a part
of hierarchical model. L-factor = lower order facestimated as a part of hierarchical model. ESEMXploratory structural equation
modeling. G-factor = global factor estimated ag para bifactor model. S-factor = specific fact@tismated as part of a bifactor model.

DNC = did not converge
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Table 3

Subscales v df p CFI TLI SRMR RMSEA

[90% CI]

Initial and Final Model Fit (Study 2)
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One-factor CFAs

Need Supportive

Initial (19) 431.13 152 .000 .87 .85 .05 .08 [.R]
Final (8) 39.95 20 .005 .96 .95 .03 .06 [.03, .08]
Need Thwarting

Initial (18) 43056 135 .000 .81 .78 .08 .09 [.aB)]
Final (8) 21.27 20 .381 .99 .99 .03 .01 [.00, .05]

Need Indifferent

Initial (17) 363.49 119 .000 .86 .84 .06 .08 [.MA)]
Final (6) 15.44 9 079 .98 .96 .03 .05 [.00, .09]
ESEM

Three-factor (22) 27148 168 .000 95 .93 .03 [.05, .06]

Bifactor one-G three-S 238.25 149 .000 .95 .93 .03 .05 [.03, .06]

(22)

Note y“= Chi-squaredf = degrees of freedorp. = probability. CFI = comparative fit index.
TLI = Tucker-Lewis Index. SRMR = Root Mean SquaresRlual. RMSEA = Root Mean
Square Error of Approximation. () = number of itemanodel. Initial = the model with all
items. Final = the model with the problematic iteramoved. CFA = confirmatory factor
analysis. ESEM = exploratory structural equationdeimg. G-factor = global factor
estimated as part of a bifactor model. S-factopecsic factor estimated as part of a bifactor

model.
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Table 4

Factor Loadings, Standard Errors, Means, SDs, Ksig@and Skewness for the Final 22 Items in the éFFaetor Model (Study 2)

ltems Factor loadings SE MeansSD Skewness  Kurtosis

NS NT NI

STEM: My coach...

Need supportive behaviors

Takes interest in my welfare. (R) JI5*** .09 573 129 -1.42 2.55
Shows that he/she understands my perspective. (A) 8o*** .07 547 1.23 -0.92 1.08
Ensures that tasks are suited to my skill level. (C AT*** .09 5,61 1.33 -1.21 1.56
Accepts me. (R) AGr** 13 6.17 1.07 -1.46 2.16
Encourages me to take my own initiative. (A) B7*** .10 587 1.17 -1.15 1.29
Shows care and concern. (R) S7x** -22* .10 594 124 -1.37 1.76
Explains the reasons when he/she asks me to dalsoggA) .55*** A1 569 139 -131 1.54
Recognizes my efforts and accomplishments. (C) B7*** .09 580 120 -1.18 1.45

Need thwarting behaviors
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ltems Factor loadings SE MeansSD Skewness  Kurtosis
NS NT NI

Deliberately ignores me. (R) .66*** .10 159 135 261 6.11
Makes it clear that | have little to contribute) (C B3 x* A1 1.65 134 245 5.65
Tries to control everything | do. (A) O7F** .08 163 118 231 5.31
Dismisses my opinion. (A) B5*** 10 1.54 118 2.69 7.25
Blames me when things don't go well. (C) JO*** .10 154 120 2.50 577
Makes it clear that he/she doesn't like me. (R) .86* ** .08 1.27 .90 4.00 16.76
Uses guilt tactics to control what | do. (A) 88*** .08 1.35 .92 3.31 11.80
Belittles my abilities. (C) 84 ** .07 145 1.08 2091 8.77
Need indifferent behaviors

Keeps to himself/herself. (R) .65*** 10 217 153 1.35 .96

Is unresponsive to my opinions. (A) (M) Sox*x 11 202 136 1.32 1.15
Sets activities that aren’t challenging enough. (@) 64%** 12 233 151 1.08 .39

Is indifferent to how | feel. (R) (M) B9%** 11 220 139 114 .78
Sets activities that lack variety. (A) B5*** 10 245 160 1.06 .35
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ltems Factor loadings SE MeansSD Skewness  Kurtosis

NS NT NI

Can be disorganized. (C) B1x*x 12 224 152 1.19 .62

Note *** p < .001, p < .01. A = autonomy items; C = competence items;elatedness items. Mwording modified following three-
factor ESEM. NS = need supportive behaviors, Needithwarting behaviors, NI = need indifferent hibrsg. Target loadings are in bold.

For clarity purposes, only cross-loadings overa@reported. SE = standard errors. SD = stardtanation.
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Table 5

Correlations and Composite Reliability for the Téwleactor ESEM Model with 22-items

(Study 2)
Subscales Need Thwarting Need Supportive Needféndrit
Need Thwarting .90
Need Supportive -.67** .86
Need Indifferent .62** -.67** .80

Note Raykov’'s composite reliability coefficients areepented on the diagonal of the

correlation matrix. *p < .001.
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Table 6

Factor Loadings, Standard Errors, Means, SDs, Ksig@and Skewness for the TMIB-C Items (Study3)

ltems Factor loadings SE Means SD Skewness Kartosi

NS NT NI

STEM: My coach...

Shows that he/she understands my perspective .66** .09 5.49 1.20 -.97 .96
Ensures that tasks are suited to my skill level 4% .07 5.70 1.29 -1.22 1.53
Takes interest in my welfare T9** .08 5.82 1.23 -1.35 2.35
Encourages me to take my own initiative .65** .10 591 1.12 -1.42 2.66
Recognizes my efforts and accomplishments T9** .09 5.92 1.17 -1.42 2.57
Accepts me .69** .09 6.31 1.00 -1.86 4.19
Explains the reasons when he/she asks me to ddlsoge .49** .08 5.75 1.32 -1.39 1.71
Shows care and concern 69** .08 6.01 1.18 -1.38 1.88
Tries to control everything | do S0** A3 2.18 1.48 1.27 .69

Makes it clear that | have little to contribute 49** .10 1.75 1.39 2.21 4.29
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ltems Factor loadings SE Means SD Skewness Kartosi
NS NT NI

STEM: My coach...
Deliberately ignores me TT*F* .09 1.45 1.14 3.25 10.65
Dismisses my opinion .B65** .09 1.59 1.18 2.39 5.58
Blames me when things don't go well B7*F* .08 1.73 1.34 2.14 3.99
Makes it clear that he/she doesn't like me 94** .07 1.29 .92 4.04 17.72
Uses guilt tactics to control what | do 80** .09 1.47 1.06 2.84 8.20
Belittles my abilities 2% .08 1.54 1.19 2.66 6.99
Is unresponsive to my opinions 24 A40** .08 2.17 1.39 1.24 .87
Sets activities that aren’t challenging enough JI5%* .08 2.52 1.53 1.01 27
Keeps to himself/herself 61** .09 2.23 1.45 1.23 .86
Sets activities that lack variety JT1x* .07 2.52 1.55 .96 .04
Can be disorganized 58+ * .08 2.30 1.50 1.20 .66
Is indifferent to how | feel 52** .08 2.25 1.38 1.15 .83
Factor Correlations and Internal Consistency 1
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ltems Factor loadings SE Means SD Skewness Kartosi

NS NT NI

STEM: My coach...

Need Thwarting .88
Need Support -67* .88
Need Indifference b3 58 77

Note **p < .001; < .005. Target loadings are in bold. For claritygmses, only cross-loadings over .20 are reportd®. = need
supportive behaviors, NT = need thwarting behayiblis= need indifferent behaviors. Raykov’'s comp®gieliability coefficients are

presented on the diagonal of the correlation matrix
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Table 7

Correlational Analysis for Subscales/Measures Idelliin Study 3

1 2 3 4 5 6 7 8 9 10 11 12
1NT - -.64" 52 -45" 59 27 A1 .26 43" 27 43" 43"
2 NS -.64" - -56" 50" -45" 38" -.35" 37 -37 36 -.327 -.38"
3NI 52 -.56" - 37" AL -.25" 34" -33" 46" -.25" 38" 50
4 AS -45" 50 37" - -57" 52 417 49" -427 AL 37" 37"
5 AF 59" -45" AL -57" - 37" 57 347 517 -.28" 59" 53"
6 CS -27" 38" -.25" 527 37" - -56" 50" -.35" 46 -.327 -27"
7CF A1 -.35" 34" 417 57" -.56" - -327 AL -.25" 50 A5
8 RS -.26" 37 -.33" 49" 347 50 -.327 - -.67" 39 -.327 -.30"
9 RF 43" 37" 46 -427 517 -.35" AL -.67" - -.35" 37 AT
10DED  -27° 36 -.25" AL -.28" 46 -.25" 39 -.35" - 217 347
11 EX A3 -.327 38" 37" 59" -.327 50 -.327 37 217 - A9

*k Kk Kk Kk Kk R Kk K*k

121T 43 -.38 .50 .37 53 -27 45 -.30 AT -.34 49 -
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Note. NT = need thwarting, NS = need supportive, NI echendifference, AS = autonomy satisfaction, AFRitoaomy frustration, CS =
competence satisfaction, CF = competence frustrai® = relatedness satisfaction, RF = relatedinesgation, DED = dedication, EX =

exhaustion, IT = irrelevant thoughts. ** Correlatis significant at the 0.01 level (two tailed).



dk
36 Dedication

Need Support

Need
Thwarting

Exhaustion

Irrelevant
Thoughts

Need
Indifference

Figure 1.SEM with need supportive, thwarting, and indiffdrerterpersonal behaviors, and

dedication, exhaustion, and irrelevant thoughts.

Note.** p < .01. Only significant structural paths are répdifor simplicity purposes.
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Dedication

Need : Irrelevant
Indifference Thoughts

Figure 2.SEM with need supportive, thwarting, and indiffdrgrtierpersonal behaviors, six

dimensions of the need states, dedication, exlwystnd irrelevant thoughts

Note.** p < .01, * < .05. AS = autonomy satisfaction; CS = competeatisfaction; RS =
relatedness satisfaction; AF = autonomy frustrat{ofa = competence frustration; RF =

relatedness frustratio@nly significant structural paths are reporteddionplicity purposes



Highlights

Interpersonal behaviors were classified as need supportive, thwarting, and indifferent.
A new tripartite measure of coach interpersonal behaviours was devel oped.

A 22-item three-factor ESEM solution provided the best fit to the data.

Need indifference was operationally distinguished from need support, and need
thwarting.

Distinct predictive value of the three interpersonal behaviours is discussed.
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