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We investigated the associations among perceived instructor bebaviors, psy-
chological need satisfaction, motivation, and participation frequency in group exer-
cise classes. 926 participants (Myge = 23.85, SDuge = 5.82, Nfomates = 773) from 80
group exercise classes took part in the cross-sectional survey. We used multilevel
structural equation modeling to estimate direct and indirect effects. Perceived
instructor behavior (individualized and specific feedback, clear and precise instruc-
tion, care and individual consideration, praise and encouragement) was associated
with need satisfaction and self-determined motivation and to a lesser but significant
extent, participation. Small positive indirect effects were found between percep-
tions of instructor bebaviors and participation frequency, mediated by the three
needs and intrinsic motivation (B = .01-.02). Purposefully applying those specific
instructor bebaviors in group exercise classes may be an effective route for promot-
ing psychological need satisfaction, intrinsic motivation, and participation in exer-
cisers. Instructors should be aware that participants’ autonomy, competence, and
relatedness satisfaction play different roles for bebavioral regulations and therefore
exercise participation.
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High dropout rates from exercise classes (40-60% within the first year;
Davies, Coleman, & Stellino, 2016) suggest that adherence could be
improved if motivation in group exercise was better understood. Instructors
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play a vital role in shaping the exercise environment, and thus have tremen-
dous potential to influence participant motivation (Edmunds, Ntoumanis, &
Duda, 2008; Kinnafick, Thegersen-Ntoumani, Duda, & Taylor, 2014;
Quested, Ntoumanis, Stenling, & Thegersen-Ntoumani, & Hancox, 2018;
Wagner, 2000). However, how specific instructor behaviors predict partici-
pants’ motivation is not fully understood.

This study examined the associations between specific perceived
instructor behaviors (individualized and specific feedback, clear and precise
instruction, care and individual consideration, and praise and encourage-
ment; Author citation, under review), psychological need fulfillment and
behavioral regulation within a self-determination theory framework (Deci &
Ryan, 2002), and exercise participation. Our aim was to investigate whether
perceived instructor behaviors predict behavioral regulation and participa-
tion, and whether these associations are mediated by psychological need sat-
isfaction in young adults participating in group exercise.

Self-determination theory as a conceptual framework

Self-determination theory (SDT; Deci & Ryan, 2002) and its mini-theo-
ries of organismic integration and basic psychological needs (Ryan & Deci,
2002) provide a well-supported framework for understanding exercise moti-
vation (for reviews, see Ntoumanis, Quested, Reeve, & Cheon, 2018; Teix-
eira, Carraca, Markland, Silva, & Ryan, 2012). Within organismic integration
theory, Ryan and Deci (2002) propose that there are several behavioral regu-
lations for exercise that range on a continuum from less to more self-deter-
mined. Individuals are not self-determined if they are amzotivated (lack inten-
tion to act, do not see a connection between effort and desired outcomes)
and most self-determined when they are zntrinsically motivated (acting for
pleasure and satisfaction inherent in the activity; Ryan & Deci, 2002).
Between these extremes are several forms of extrinsic motivation. The least
self-determined is external regulation (striving for rewards, avoiding punish-
ments administered by others), followed by 7ntrojected regulation (acting to
avoid feelings of guilt and shame, to attain ego-enhancement), identified reg-
ulation (behaviors and goals are valued as personally important and experi-
enced as more internally controlled), and 7ntegrated regulation (behavior is
congruent with one’s core values and beliefs; Ryan & Deci, 2002). In the SDT
literature the behavioral regulations are often divided into autonomous
(intrinsic, integrated and identified) and controlled forms of motivation
(introjected and external; Davies et al., 2016; Ntoumanis, Thogersen-
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Ntoumani, Quested, & Hancox, 2017). Promoting autonomous forms of
motivation within the exercise context leads to better exercise participation
(Teixeira et al., 2012). According to basic psychological needs theory, the
psychological needs for autonomy (personal control and volition), comzpe-
tence (effectiveness in dealing with the environment), and relatedness (inter-
acting, and feeling connected and cared for) are fundamental for experienc-
ing autonomous motivation (Ryan & Deci, 2002). Satisfaction of these needs
is expected to result in the internalization of values and goals. Internalization
facilitates self-determined motivation, which is thought to lead to exercise
adherence.

The Role of the Exercise Instructor for Motivation and Exercise Participation

Social context factors, such as exchanges with exercise leaders, are pro-
posed antecedents to the psychological need satisfaction — motivation —
participation sequence (Vallerand, 2007). Exercise instructors who better
meet participants’ psychological needs are more likely to promote self-deter-
mination and exercise participation (Edmunds et al., 2008; Ntoumanis et al.,
2017). The need supportiveness of the exercise environment (e.g. created by
staff at the exercise facility) is characterized by the provision of autonomy
support (acknowledging exercisers’ feelings, providing choice, encourageing
initiative), structure (providing clear guidance and expectations, and timely
and informative feedback), and involvement (dedicating time and energy to
exercisers, establishing a caring atmosphere) (Edmunds et al., 2008; Hancox,
Quested, Ntoumanis, & Thegersen-Ntoumani, 2017; Quested et al., 2018).
Students of instructors who have been trained to be need supportive are
found to have higher attendance (Edmunds et al., 2008) and intentions to
attend exercise classes (Ntoumanis et al., 2017) compared to students of
untrained instructors. Many studies address perceptions of autonomy sup-
port, and in some cases also structure and involvement (Edmunds et al.,
2008; Ntoumanis et al., 2017). Often, these concepts are collapsed into a gen-
eral perception of need support score (Mack, Gunnell, Wilson, & Wierts,
2017; Markland & Tobin, 2010). Such approaches are useful in that they
address the role of the need supportiveness of the exercise environment as an
indicator of motivational climate. But less is known about specific perceived
instructor behaviors and how they predict exercise motivation and behavior.

Different theoretical and empirical conceptualizations have been used to
investigate instructor behaviors that may be associated with adaptive out-
comes in the exercise domain. In qualitative work by Pahmeier (1994) five
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functions of exercise instructors were identified that facilitate adherence:
correction and control, activator, professional competence for exercise,
expert to whom questions may be addressed, and the responsibility for the
group climate. These functions predict exercise adherence over a 10-week
and a one-year exercise program (Wagner, 2000). Further, beyond receiving
individual feedback and having a selection of exercises (Edmunds et al.,
2008; Ntoumanis et al., 2017), the facilitation of social cohesion, and the pro-
vision of social support are important for program attendance (Estabrooks et
al., 2004; Tzumi et al., 2015; Loughead, Colman, & Carron, 2001). To pro-
mote social cohesion and provide social support, instructors should take into
account individual needs, establish relationships with individuals and involve
participants in decisions (Estabrooks et al., 2004; Izumi et al., 2015). Fur-
thermore enthusiasm, motivating class members, and being availabile outside
of the class may predict group cohesion and adherence, but evidence for
these behaviors is mixed (Loughead et al., 2001). Taken together, specific
instructor behaviors such as structuring the exercise class, individual feed-
back, social support, enthusiasm and activation, may be important for facili-
tating exercise participation. More detailed investigation of such specific
instructor behaviors within the SDT motivational process of need satisfac-
tion — motivation — exercise participation may further our understanding
of how instructors can facilitate exercise participation.

In order to elucidate specific instructor behaviors in the context of
group exercise classes Herb and Giel3-Stiiber (2018) observed instructors
and analyzed their behaviors based on the SDT framework. They identified
seven aspects of instructor behavior that are facilitative for psychological
need satisfaction: (a) provision of specific and individual feedback, (b) con-
cise instruction and movement control, (c) structuring exercises, (d) addi-
tional explanations and rationale for exercises, (e) change in perspectives
(i.e., empathize with participants), (f) caring for individuals (i.e., take their
different performance levels into account), (g) activating language and
encouragement. In order to quantify these context-specific instructor behav-
iors and assess them in larger samples from the perspective of participants, in
previous work we developed a questionnaire and validated it in two separate
samples (Author citation, under review). Exploratory and confirmatory fac-
tor analyses supported four dimensions of perceived instructor behavior:
individualized and specific feedback, clear and precise instruction, care and
individual consideration, and praise and encouragement. Furthermore, indi-
vidualized and specific feedback negatively predicted autonomy need satis-
faction, and was a positive predictor for external regulation. Clear and pre-
cise instruction explained significant variance in competence need
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satisfaction. Care and individual consideration positively predicted all thre
psychological needs and praise and encouragement was a positive predictor
for intrinsic motivation.To date, however, the processes and pathways (e.g.,
indirect effects) through which these perceived instructor behaviors are
linked to adaptive outcomes have not been investigated.

The Role of Psychological Needs and Behavioral Regulations as Mediators

Applying SDT to the exercise context, instructor behaviors should lead
to exercise behavior to the extent that they satisfy psychological needs, and
in turn enhance autonomous motivation (Ntoumanis et al., 2018; Teixeira et
al., 2012). Identified regulation and intrinsic motivation are strong predictors
of exercise behavior, whereas less self-determined regulations have weaker
effects, or mixed evidence (Teixeira et al., 2012). Competence need satisfac-
tion is typically positively linked to group exercise participation (Fortier,
Sweet, O’Sullivan, & Williams, 2007; Vlachopoulos & Michailidou, 2006).
Evidence regarding autonomy need satisfaction is mixed (Teixeira et al.,
2012). Relatedness has not consistently been associated with exercise behav-
ior, but few studies have examined associations between relatedness and
exercise behavior, so it is difficult to draw firm conclusions (Teixeira et al.,
2012). Psychological need satisfaction also mediates the association between
perceived need support and autonomous exercise motivation (Edmunds,
Ntoumanis, & Duda, 2006; Kinnafick et al., 2014; Markland & Tobin, 2010;
Puente & Anshel, 2010). But it remains unclear whether the satisfaction of
each psychological need mediates the association between social context fac-
tors (instructor behavior), and exercise behavior (Kinnafick et al., 2014;
Markland & Tobin, 2010).

Previous studies within the SDT framework typically analyzed perceived
motivational climate instead of specific instructor behaviors. Whereas evi-
dence regarding positive effects of perceived need supportive climate on
exercise participation is strong (Ntoumanis et al., 2018; Teixeira et al., 2012),
less is known about which specific instructor behaviors (i.e., specific feed-
back, activating language, precise instruction, individualized exercises) con-
tribute to a need supportive climate, which is critical for developing practical
recommendations. In addition, many studies do not include several types of
motivation or the three psychological needs in their analysis due to small
sample sizes or measurement problems limiting the capacity to test more
complex models (e.g., Edmunds et al., 2006; Fortier et al., 2007; Kinnafick et
al., 2014).
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Purpose and Hypotheses

The purpose of this study was to first examine whether each of the four
dimensions of perceived instructor behavior (individualized and specific
feedback, clear and precise instruction, care and individual consideration,
and praise and encouragement) predicts psychological need satisfaction,
motivation, and participation in registered exercise classes; and second
examine whether psychological need satisfaction and motivation mediate the
association between each perceived instructor behavior and exercise partici-
pation among adults in group exercise classes. It was first hypothesized that
participants who perceive their group exercise instructors to give more indi-
vidualized and specific feedback, to provide more clear and precise instruc-
tions, to care for and consider individuals, and to use more praise and
encouraging behaviors will experience greater satisfaction of autonomy, com-
petence, and relatedness needs, be more autonomously motivated and less
controlled and participate more frequently than those who perceive less of
these instructor behaviors, and second the data will support the motivational
sequence whereby greater use of each instructor behavior will predict greater
psychological need satisfaction, which will in turn predict more autonomous
and less controlled motivation, and ultimately exercise participation (see Fig-
ure 1).

Fig. 1. - Hypothesized relationships among instructor behavior, psychological need
satisfaction, motivation, and exercise participation.
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Methods

PARTICIPANTS

Participants were adults in one of 80 group exercise classes offered at two universities in
southern Germany. Classes included aerobics, back exercises, functional fitness, Zumba, sling
training, suspension training, fitness boxing, spinning, and yoga. All individuals who regis-
tered for exercise classes at the university sport centers (approximately N = 1900) were invited
to do an online survey. 1,056 individuals started the survey (response rate: 55.6%). Partici-
pants who provided data on all study variables (N = 926) were included in the analysis. Par-
ticipants in the analytical sample tended to be young adults (Myge = 23.85, SDyge = 5.82), and
83.5% were female (N = 773). Participants were predominantly students (87.7%), and also
included academic (6.5%) and other university staff (1.1%), and adults external to the uni-
versity (3.6%). On average, 7 = 11.71 (range: 2 — 30) people per exercise class participated in
the study.

MEASURES

Perceived instructor behavior. We used a German questionnaire to assess participants’
perceptions of four dimensions of instructor behaviors: individualized and specific feedback ,
clear and precise instruction , care and individual consideration , and praise and encourage-
ment (5 items in each subscale; Lohmann et al., accepted). An instructor who is perceived
highly on feedback often provides specific feedback, and points out incorrect exercise perfor-
mance to individuals. Instructors high in instruction give clear and precise directions about
proper body positions, lead well-structured classes, and provide exercise variations and mod-
ifications. An instructor who is caring and considers individuals’ needs acknowledges feelings,
health status, and varying performance levels, and responds appropriately to questions and
comments. Praise and encouragement refers to providing general positive comments, encour-
agement to endure, and communicating the aims of the exercise session. The item stem for this
scale was: “Our exercise instructor...” and items included “... corrects participants individu-
ally” (individualized and specific feedback), “...describes body positions and movements
clearly and vividly” (clear and precise instruction), “... appreciates the health status of indi-
vidual participants and responds to possible concerns” (care and individual consideration),
and “... encourages us to endure the exercise until the end” (praise and encouragement). All
items are listed in the electronic supplements (ES1; validated in German language). Answers
were recorded on a Likert-scale ranging from 1 = never to 5 = always.

Because this is a new instrument, we provide further information about its development
and validation process, and conducted preliminary analysis of the factorial validity. The instru-
ment was developed in a two stage process (Lohmann et al., accepted). The initial item pool
was formulated based on an observational video study in the field of exercise classes (Herb &
Giel-Stiiber, 2018) and previous questionnaires. Exploratory factor analyses lead to a four-
factor, 20-item solution. A confirmatory factor analysis with an independent sample revealed
an acceptable model fit (2 = 308.71, df = 164, p < .01, CFI = .92, RMSEA = .07, SRMR = .06;
Lohmann et al., accepted). Further evidence was provided for the construct validity by show-
ing that instructor behaviors predicted psychological need satisfaction and motivation.

In the present study, we conducted a multilevel confirmatory factor analysis (Muthén &
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Muthén, 1998-2015) with class as a cluster variable (see ES1). The model fit was acceptable
(%2 =799.41, df = 146, p < .01, CFI = .91, RMSEA = .07, 90% CI [.065, .074], SRMR = .07),
and standardized bivariate intercorrelations between factors were moderate to high (= .60 to
.82). Composite reliability scores (w) were calculated for the within- and between level (Geld-
hof, Preacher, & Zyphur, 2014) and are reported in Table I.

Psychological need satisfaction. Satisfaction of needs for autonomy, competence, and
relatedness were assessed with three items each from the German Psychological Need Satis-
faction in Exercise Scale (PNSEG; Rackow, Scholz, & Hornung, 2013). The PNSEG was
developed based on the original English measure (Wilson, Rogers, Rodgers, & Wild, 2006)
and Greek adaptation (Vlachopoulos & Michailidou, 2006). Because the PNSEG was vali-
dated in the context of individual training, the wording of some items was adapted to specify
the group exercise setting (e.g., “my exercise program” was changed to “the exercise class”).
Answers were recorded on a 7-point Likert scale that ranged from 1 = not true at all to 7 =
completely true. The psychometric properties of the PNSEG scale have been supported by
showing good fit for the hypothesized 3-factor structure (Rackow et al., 2013) and Cronbach’s
alpha of the subscales in our study were all acceptable (o = .69 - .78).

Motivation. Behavioral regulations for participating in the exercise class were assessed by
the self-concordance of sport- and exercise-related goals scale (SSK; Seelig & Fuchs, 2006).
This questionnaire includes scales of intrinsic motivation, identified, introjected, and extrinsic
regulation. Each subscale was assessed by three items. Answers were recorded on a 6-point Lik-
ert scale from 1 = not true at all to 6 = completely true. Psychometric properties of the SSK have
been supported by showing good fit for the hypothesized 4-factor structure (Seelig & Fuchs,
2006). In our study Cronbach’s alpha of the subscales were all acceptable (o = .66 - .78).

TABLE I
Descriptive Statistics And Correlations Among Study Variables

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

. Intrinsic motivation 20%  29%  30% .23* 57% 57%  41F -

. Identified regulation 22%  33%  32%  25% 55%  43%  23% 40% -

. Introjected regulation .04 -.03 -05 .09% -.09* -13* -01 -16* .09% -
11. External regulation .06 -02 .01 .03>-01 -.03 2% 11% .02 37*

1. Feedback -

2. Instruction .61% -

3. Care/Consideration 677 1%

4. Praise/Encouragemt. ~ 37* 55 47% -

5. Autonomy 35%  51% 50 38% -

6. Competence 25%  38% 38% 33% 68F -
7. Relatedness 24%  25% 28%  31% 44%  46%
8

9

10

12. Participation frequency .07 .04 .03 .04 .13* .16* .13* .09 .01 .02 -04

M 3.72 423 370 4.17 564 5.68 458 494 518 3.17 148 5.67
SD 96 67 80 73 97 82 133 90 76 130 .84 91
Scale range 15 15 15 15 17 1.7 1.7 16 16 16 16 16
Skewness -62 -1.17 -50 -98 -88 -69 -19 -91-115 .18 254 -2.90
Kurtosis -46 136 -17 .60 119 81 -49 .63 230 -74 752 8.12
IcC 44 29 31 34 08 .04 15 .08 .03 .10 .04 .03
Wyithin 84+ 737 77t 697 80t .69t 78t .67t 70" 80" 78" -
Whetween 97t 90" 91" 80" 770 54+ 970 80Y 600 95" 81"
Owithin 847 74 767 670 78 .69 77t .66° 671 78" 75*
Olbetween 96F 897 .89 80" 78" 51t 93t 76+ .62* 90" .82°

Note. *w composite reliability, & Cronbach’s alpha. p < .05, two-tailed; * 95% CI does not cross zero.
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Participation. Participation was assessed with one item asking participants how often
they attended the specific exercise class since the beginning of the semester. Answers were
provided on a 6 point-Likert scale: 1 = [ didn’t attend the class yet, today is my first time, 2 =
very irregularly, 3 = irregularly (approximately 1 time/month), 4 = every second week, 5 =
almost every week (approximately 3 times/month), 6 = every week.

PROCEDURES

This research was approved by the the Institutional Review Board of the first author’s
institution. Participants were treated in agreement with the ethical guidelines of the American
Psychological Association with respect to confidentiality and anonymity. The first phase of
recruitment involved participants being sent an email about the study with a link to the online
survey via the administrators of the exercise facilities. Those individuals who wanted to vol-
unteer for the study were provided with an information package when following the link. They
were invited to proceed with the survey if they consented to participating. Surveys were com-
pleted anonymously. In a second phase of recruitment, trained members of the research team
distributed small trail mix packets together with a business card with a printed link to the
online survey attached as a reminder to complete the survey if they had not already done so.
In a third phase, research team members again visited the exercise groups at the end of one
class and gave a brief verbal presentation about the study, reminding those who had not yet
taken part in the study to fill out the online survey if they were willing to volunteer. In this
third phase, the researchers made available tablet computers for any participantss who were
interested in completing the survey on site. Data collection proceeded from November to
December 2016.

DATA ANALYSIS

We used SPSS 24.0 and Mplus 7.4 (Muthén & Muthén, 1998-2015) to analyze the data.
Data were screened for missing values and distributional properties. Descriptive statistics and
correlations were calculated for all variables. Because the data were clustered within classes
(ICC = .03 - .41) and we had small clusters, we report both between-cluster alpha (recom-
mended for small ICC’s and clusters < 15) and between-cluster omega (recommended in all
other conditions; Geldhof et al., 2014). Given the moderate to strong correlations among the
perceived instructor behaviors (Lohmann et al., accepted) and the fact that a more complex
model with four independent variables would be underidentified, we estimated four separate
models with each of the four instructor behaviors as the independent variable (e.g., see Figure
2). We used multilevel structural equation modeling (MSEM; Preacher, Zyphur, & Zhang,
2010) and estimated a within-level model, accounting for the clustered data to test the
hypotheses depicted in Figure 1. We examined direct pathways among all variables as an
exploratory analysis, but none of those additional paths were significant, so were not included
in the final models. We used maximum likelihood parameter estimates with standard errors
and a 2 test statistic that is robust to non-normality (MLR estimator). We used manifest vari-
ables (means of all items assessing a given variable) at the within level, and latent variables to
model intercepts and slopes. Because there was not significant variability in slopes between
clusters, we estimated a two-level model with random intercepts and fixed slopes to improve
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Fig. 2. - Level-1 MSEM model of the associations between perceived individualized
and specific feedback, psychological need satisfaction, motivation, and participation
frequency. Solid lines represent significant, dashed lines non-significant path coeffi-
cients. Standardized estimates are reported. %2 (25) = 66.78, p < .01, CFI = .98,
RMSEA = .04, SRMRyithin = .03, SRMRpepween = .27.

*p<.05.

the parsimony of the model (Preacher et al., 2010). To test for indirect effects the delta method
was used, because the bootstrap-resampling-approach (Preacher & Hayes, 2008) is not avail-
able in Mpuls for twolevel analyses (Muthén & Muthén, 1998-2015) and the delta method is
considered an appropriate approach in large samples (Preacher et al., 2010). Model fit was
considered acceptable if RMSEA < .08, CFI = .95; SRMR =< .08 (Kline, 2011). Perceived
instructor behavior was grand mean centered.

Results

130 participants who began the survey did not provide data (z = 75) or
only provided exercise participation data (» = 55) and were therefore
excluded from the analysis, resulting in the analytical sample of N = 926.
Those who completed the questionnaire participated more regularly in the
exercise class (M = 5.67, SD = .91) than those who did not complete the sur-
vey (M =5.22, 5D = 1.56; F(1, 979) = 11.71, p < .01). Because participants
could only proceed with the questionnaire if all items were answered, there
were no missing data in the analytical sample. The number of participants
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TABLE 1T
Results of the multilevel structural equation modeling analysis of specific feedback predicting psychological
need satisfaction, motivation, and participation frequency

Direct effects Within Between
Dependent Variable Independent Variable § p 95% CI § p 95% CI
Autonomy Feedback 36 <.01 .29,.42 .66% <.01  .45,.87
Competence Feedback 34% <01  .28,.40 .76 .10 -.16,1.68
Relatedness Feedback 36% <.01 .29,.42 -.01 93 -32,.29
Intrinsic motivation Autonomy 27% <.01 .19, .34 1.06" <.01 .51,1.62
Competence 32% < .01 .24, 39 =77 12 -1.74, .20
Relatedness 16 <.01  .10,.22 .08 66 -27,.43
Identified regulation Autonomy 47% <01 38,55 86" <.01 40,132
Competence 12% <.01 .04, .20 15 .60 -40,.70
Relatedness -.02 55 -.08,.04 -.19 40 .63,.25
Introjected regulation ~ Autonomy .03 57 -.07,.12 -.26 49 299, 48
Competence -16% <.01 -.26,-.06 36 22 -22,93
Relatedness -.02 63 -.12,.07 56" <.01 .22,.90
External regulation Autonomy .02 59 -.05,.10 -.16 66 -85, .54
Competence - 117 <. 01 -.18,-.03 22 .74 -1.03,1.46
Relatedness .10* .02 .01,.18 96% <.01 43,149
Participation frequency Intrinsic motivation 14% <01 .06,.21 -90 28 -2.54,.74

Identified regulation -.04 29 -.13,.04 59 38 -.73,1.90
Introjected regulation .04 22 -.03,.11 <.01 1.00 -1.01,1.02

External regulation -.06 28  -.16,.05 45 41 -61,1.51
Indirect effects § p 95% CI § p 95% CI
FEED — AUT — INTRI 2% < .01 06, .13 21% 02 .20,1.20
FEED — COM — INTRI 13*% < .01 07, .14 -.18% 04 -1.10, -.07
FEED — REL — INTRI .07*% < .01 04, .08 .00 93 -.03,.02
FEED — AUT — IDENT 177 <01 12, .22 A% <01 .29,.85
FEED — COM — IDENT .04% <.01  .02,.07 .02 .63 -36,.59
FEED — REL — IDENT -.01 S5 -.03,.02 <.01 93 -.05,.06
FEED — AUT — INTRO .02 57 -.02,.04 -11 50 -.68, .34
FEED — COM — INTRO -09% <.01 -.09,-.02 17 36 -34,.88
FEED — REL — INTRO -.01 .63 -.04, .02 -.01 93 -18,.16
FEED — AUT — EXTER .01 59 -.02,.03 -.02 .68 -56,.36
FEED — COM — EXTER -.04% .01 -.06,-.01 .04 1.00 -.62,.95
FEED — REL — EXTER .04* .03 <.01,.07 >-01 93 -30,.28
FEED — AUT — INTRI — PA .02* .01 <.01,.02 -.14 21 -97,.71
FEED — COM — INTRI — PA .02* .01 <.01,.03 12 16 -55,1.61
FEED — REL — IN'TRI — PA .01 <.01 <.01,.01 .00 93 -.02,.02
FEED — AUT — IDENT — PA -.01 30 -.02,.01 .07 30 -45,1.11
FEED — COM — IDENT — PA >-.01 32 -.01,<.01 .01 .64 -24, 37
FEED — REL — IDENT — PA .00 58 >-.01,<.01 .00 93 -.03,.04
FEED — AUT — INTRO — PA <.01 .60 >-01,<.01 .00 1.00 -17,.17
FEED — COM — INTRO — PA >-.01 24 >-01,<.01 .00 1.00 -.28,.28
FEED — REL — INTRO — PA .00 .65 -01,<.01 .00 1.00 -.01,.01
FEED — AUT — EXTER — PA >-.01 .64 >-01,<.01 -01 .67 -27,.18
FEED — COM — EXTER — PA <.01 31 >-.01,.01 .02 70 -31,.45
FEED — REL — EXTER — PA >-.01 31 -01,<.01 >-01 93 -14,.13
R? R? SE P R? SE P
Autonomy A3% .02 <01 A3F 14 < .01
Competence 12* .02 <.01 58 g1 42
Relatedness 3% .02 <.01 00 <.01 .97
Intrinsic Motivation 40* .04 <.01 91 .66 .17
Identified Regulation 30 .03 <.01 93 29 <.01
Introjected Reﬁulation .02% .01 .03 42519 .03
External Regulation .01 01 12 95% 46 .04
Participation Frequency .02 .01 .05 .76 97 43

Note. Standardized effects and Cls (delta method) are reported. FEED Individualized and specific feed-
back, AUT Autonomy, COM Competence, REL Relatedness, INTRI Intrinsic motivation, IDENT Identi-
fied regulation, INTRO Introjected regulation, EXTER External regulation, PA Participation frequency.
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from each exercise class ranged from 2 to 30. All participants were retained
in the analysis because even small clusters contribute to the estimation of
between-level parameters, and the accuracy of level-1 (participant) predic-
tors is not impacted (Bell, Ferron, & Kromrey, 2008). Other than slightly ele-
vated skew and kurtosis values for external regulation and exercise partici-
pation, the data were approximately normally distributed. Given the small
deviation from normality, the large sample, and the use of robust estimators,
we proceeded with the analyses without modification (Miles & Shevlin,
2001).

Descriptive values and correlations are displayed in Table 1. Participants
generally rated their instructors as high in all four dimensions (M = 3.81 —
4.23). Most participants (87 %) attended their exercise class weekly (M =
5.67). Significant positive correlations were found among all instructor vari-
ables, all three needs, intrinsic motivation, and identified regulation. Instruc-
tor behaviors generally did not correlate significantly with introjected and
external regulation, except a positive association between praise and encour-
agement and introjected regulation. The only subscale of perceived instruc-
tor behavior that correlated significantly with exercise participation was indi-
vidualized and specific feedback.

The absolute effect of instructor behavior was estimated in four models,
with each of the four instructor behaviors as the independent variable (e.g.,
see Figure 2). The fit indices of all four models were acceptable: %> = 51.40 —
96.64, df = 25, p < .01, RMSEA .03-.06, CFI = .97-.99, SRMRyjithin = .03,
SRMRpetyeen = .22-.29 (see ES2). At level 1 (participant level), the four mod-
els had the same pattern and direction of significant and nonsignificant
paths, the point estimates only slightly varied between the models. There-
fore, for brevity, only the structural model for individualized and specific
feedback is depicted in Figure 2 and Table 2. Detailed results for all models
are presented in the electronic supplementary files (ES3-5). Consistent with
our hypotheses, we found positive direct effects between each perceived
instructor behavior and autonomy (b = .36-.52, p < .01), competence (b =
34-.44, p < .01), and relatedness (b = .30-.40, p < .01). Furthermore, all three
needs predicted intrinsic motivation (autonomy: b = .26-.27, competence: b
= .32, relatedness: b = .16, all p < .01), and there was a direct positive associ-
ation between intrinsic motivation and participation frequency (b = .13-.14,
p<.01).

The mediation hypothesis was supported for the association between
each perceived instructor behavior and participation via all three needs and
intrinsic motivation. There were small but significant indirect effects from
perceived instructor behavior on participation, via each of the three needs
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(autonomy: B = .02; competence: f = .02; relatedness: p = .01; p < .05) and via
intrinsic motivation. There were no significant indirect effects via identified,
introjected or extrinsic regulation. The four models explained a reasonable
amount of variance in autonomy (R?>=.13-.27, p <.01), competence (R>=.12-
20, p < .01), and relatedness (R?=.09-.16, p < .01) need satisfaction; intrinsic
motivation (R?= .40, p < .01), identified regulation (R? = .30, p < .01), and
introjected regulation (R?=.02, p = .03), but less in external regulation (R? =
.01, p =.12-.24); and participation frequency (R?=.02, p = .05-.09).

Although the hypotheses concerned the within-cluster results, between-
cluster results suggest that feedback at the class-level had a positive indirect
effect on intrinsic motivation (§ = .21, p = .02) and identified regulation (8 =
11, p < .01) via autonomy need satisfaction .There was a negative indirect
effect of perceived feedback on intrinsic motivation via competence need sat-
isfaction (8 = -.18, p = .04). For controlled motivation, relatedness need sat-
isfaction within the class positively predicted introjected (B8 = .56, p < .01)
and extrinsic regulation (8 = .96, p < .01).

Discussion

The aim of this study was to examine associations between perceived
instructor behaviors, psychological need satisfaction, motivation, and partic-
ipation frequency, and the mediational role of psychological need satisfaction
and behavioral regulations among adults in university-based exercise pro-
grams. The first hypothesis was supported in that greater use of four key
instructor behaviors predicted greater psychological need satisfaction,
autonomous motivation, and participation frequency. The second hypothesis
was partially supported in that all three psychological needs, and intrinsic
motivation (but not the other forms of behavioral regulation), mediated the
instructor behavior-participation association. This means that an effective
way to foster intrinsic motivation and participation in exercise classes may be
to facilitate psychological need satisfaction through the provision of individ-
ualized and specific feedback, clear and precise instruction, care and indi-
vidual consideration as well as praise and encouragement.

Although the effect size was small, we found that individualized and spe-
cific feedback was positively associated with attending classes regularly. This
is an interesting finding because an observational study in similar group exer-
cise classes showed that instructors only spend up to 10% of the class time
providing individualized and specific feedback (Herb & Giel3-Stiiber, 2018).
To date there are no studies that systematically investigated the effect of per-
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ceived feedback on motivation and exercise participation in exercise classes.
Specific feedback usually is included in the theoretical conceptualization of a
need supportive motivational climate (Hancox et al., 2017; Quested et al,
2018). Regarding the small effect size, our results are consistent with other
studies that used self-report measures to assess exercise participation and did
not find direct effects of perceived need supportive climate on participation
(Edmunds et al., 2008; Kinnafick et al., 2014; Markland & Tobin, 2010). Per-
ceived instructor behavior is a rather distal determinant of exercise behavior
and therefore effect sizes might not be expected to be as high as those for
more proximal variables like need satisfaction or motivation.

Although the participation variable was not substantively skewed, 90%
of participants indicated that they participate in the exercise classes on a reg-
ular basis, and might therefore be considered as “adherers” who are more
likely to experience intrinsic motivation (Teixeira et al., 2012). Extrinsic reg-
ulations might play a more important role for exercise participation among
individuals who participate in exercise classes because of health problems,
pain, or body image (Ingledew & Markland, 2008) and the internalization
process might be more difficult for them. Further research is needed to
explore the mediating effects of the behavioral regulations among exercise
novices or individuals who are susceptible to drop out or less frequent par-
ticipation as extrinsic regulations might play a different role for these popu-
lations.

In contrast to many previous studies we included three psychological
needs and four behavioral regulations as separate variables in one model and
could thus estimate differential effects (Brunet, Gunnell, Teixeira, Sabiston,
& Belanger, 2016). Similar effects were found for all three needs in predict-
ing intrinsic motivation, but mixed results were found for controlled forms of
motivation. Whereas competence and autonomy need satisfaction were asso-
ciated with adaptive motivational outcomes (more autonomous, less con-
trolled motivation), the role of relatedness was more ambivalent. In contrast
to previous studies (Davies et al., 2016; McDonough & Crocker, 2007), we
found a positive effect of relatedness need satisfaction on external regulation.
Feeling socially connected may both be associated with enhanced pleasure
and satisfaction (intrinsic motivation) in physical activity (Rahman, Hudson,
Thegersen-Ntoumani, & Doust, 2015), but access to that connection via
physical activity participation may also be experienced in part as an exter-
nally administered reward (external regulation). Qualitative studies have
highlighted the importance of social relationships within the exercise context
(Estabrooks et al., 2004), but quantitative studies have not yet investigated
the role of the need for relatedness exhaustively (Teixeira et al., 2012). There-
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fore, future studies should further explore the role of relationships among
exercise class participants and with instructors and how they inform motiva-
tional processes.

LIMITATIONS

High correlations among the perceived instructor behaviors precluded
assessing the relative contribution of these behaviors. The perceived instruc-
tor behaviors assessed were more useful for predicting autonomous versus
controlled motivation. Furthermore, the instructor behavior measure was
more focused on competence and relatedness, and relatively less on auton-
omy because within structured exercise classes, participants may expect
more of these behaviors than support for their need for autonomy. A broader
range of instructor behaviors including need supporting, need thwarting,
and indifferent behaviors may be fruitful to include in future studies (e.g.,
Quested et al., 2018), based on relevance within the given context. The cross-
sectional design precludes drawing causal conclusions about mediation. The
use of a self-report measure for participation may lead to a biased estimate of
exercise behavior. In our study we could not obtain attendance records for
assessing exercise participation because of organizational restrictions within
the field. If these can be overcome, more objective and/or concurrent self-
report measures should be used. Sampling mostly university students partic-
ipating in exercise classes offered at their institution limited the generaliz-
ability to those in this population who are active exercisers, as shown by the
high rates of exercise participation in the sample. Sampling the university
campus population more broadly would improve generalizability, as it is
known that some university students struggle with exercise adherence in the
transition to adulthood.

Conclusion

Support for the mediation hypothesis within a SDT-framework was
reported: indirect effects of each instructor behavior on participation fre-
quency via the three psychological needs and intrinsic motivation were
empirically confirmed. However, none of the other behavioral regulations
mediated this association. It is important to look at the independent contri-
bution of the psychological needs and behavioral regulations to the predic-
tion of exercise behaviors as they might lead to different behavioral, emo-
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tional and affective outcomes and may be affected differently by antecedents
such as perceived instructor behavior, These findings underline the impor-
tance of individual and specific feedback, clear and precise instruction, care
and individual consideration, and praise and encouragement as context spe-
cific instructor behaviors for motivational processes in group exercise
classes, and they emphasize the role of fostering intrinsic motivation for the
promotion of exercise behavior.

What does this article add?

Based on the well-established SDT-framework we conducted a context
specific analysis of perceived instructor behaviors and their effects on psy-
chological need satisfaction, behavioral regulation, and participation in
group exercise classes. Practical implications are drawn from this stuy in
terms of qualifying exercise instructors and sensitizing them for the facilita-
tion of psychological need satisfaction and intrinsic motivation. More gener-
ally, public health may benefit from a better understanding of motivational
processes within group exercise and the effects of specific instructor behav-
iors. The motivational (mediation) sequence instructor behavior — psycho-
logical need satisfaction — motivation — exercise participation was empiri-
cally confirmed. Instructors may facilitate exercise participation through
purposefully providing individualized and specific feedback, clear and pre-
cise instruction, care and individual consideration and praise and encourage-
ment — but they should be aware that fostering relatedness in participants
might be associated with external control, possibly depending on how it is
enacted.
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Electronic Supplement ES1

ES1
Results of the multilevel confirmatory factor analysis for the perceived instructor behavior scale. English
items are not validated.

Our instructor... M SD B p

(1) Individualized and precise feedback

... walks and stands nearby individual participants to address them. 3.88 1.11 .89 <.01
. correctsﬁparticipants individually. 384 1.18 94 <.01

... tells us if we make mistakes or perform wrongly. 4.06 1.01 .82 <.01

... gives specific feedback and tells us exactly what we did or did not well. 346 1.09 .69 <.01
.. corrects participants by direct contact. 336 131 .69 <.01

(2) Clear and precise instruction

... explains exercises precisely so that we know exactly how to perform and 448 73 .75 <.01

how it should feel.

... leads the class clearly and with structure. 452 .73 .70 <.01

... provides us with the adequate time to perform exercise intensively and at 4.00 1.08 .64 <.01

our own pace

... describes body positions and movements clearly and vividly. 448 .78 .78 <.01

... provides us with assistive devices if we need them to vary exercises. 3.69 1.19 57 <.01

(3) Care and individual consideration

... appreciates the health status of individual participants and responds to 373 119 .76 <.01

possible concerns.

... puts him or herself in the position of individuals. 378 .98 .75 <.01
... takes the different performance levels of all participants into consideration.  3.97 1.01 .71 <.01
... reacts adequately to all questions and comments. 435 .82 59 <.01
g_rovides us information for individual exercise at home or at the fitness 2,66 1.29 59 <.01

studio.

(4) Praise and encouragement

... praises the whole group. 438 .90 .70 <.01

... tells us in the beginning of the class what we have to expect. 379 123 52 <.01

... encourages us to endure the exercise until the end. 445 .88 .54 <.01
... provides overall positive feedback and encourages us generally. 4.07 94 81 <.01

Note. Model Fit: x2 =799.41, df = 146, p < .01, CFI = .91, RMSEA = .07, 90% CI [.065, .074], SRMR = .07

Electronic Supplement ES2

ES2

Model fit statistics for estimated models

Model a df P RMSEA  CFI SRMRyithin ~ SRMRperyeen
1. Feedback 66.78 25 <.01 .04 .98 .03 27

2. Instruction 51.40 25 <.01 .03 .99 .03 .26

3. Care/Consideration 6356 25 <.01 .04 98 .03 .29

4. Praise/Encouragemt. 96.64 25 <.01 .06 97 .03 22
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Electronic Supplement ES3

S3
Results of the multilevel structural equation modeling mediation analysis of effects of perceived clear and pre-
cise instruction on participation frequency

Direct effects Within Between
Dependent Independent § p HB%CI § P 95% CI
Variable Variable
Autonomy Instruction 52% <. 01  .45,.58 .07 .06 -.02,1.46
Competence Instruction A44* <01 35,52 84 83 -6.85,854
Relatedness Instruction 32% <.01 .24, 39 -09 .88 -1.20,1.03
Intrinsic motivation Autonomy 27% <.01. .18, .35 1.14* .05 .03,2.25
ompetence 32% < .01 19, 45 79 .84 -850,6.92
. Relatedness 16 <.01 6, .03 06 .94 -147,159
Identified regulation Autonomy ATF <01 9,55 87 41 -1.22,2.96
Competence 12% <.01 .04, .20 05 97 -3.28,3.39
Relatedness -.02 54 -.08, .04 S17 46 -.62,.28
Introjected regulation ~ Autonomy .03 .70 -11,.17 -29 .88 -3.92,3.54
Competence -16% <.01 -.26,-.06 38 59 -1.00,1.75
) Relatedness -.02 70 -.14,.09 58 .10 -12,1.27
External regulation Autonomy .02 65 -.07,.12 -14 96 556,529
Competence -11%* .03 -.20,-.01 .14 .98 -10.89,11.16
o Relatedness 10 06 -01,.20 96 11 -21,2.13
Participation frequency Intrinsic motivation ~ .13* .01 .02, .24 -85 .82 -8.23,6.52
Identified regulation  -.04 32 -12,.04 53 .86 -5.20,6.25
Introjected regulation .04 30 -.04,.12 .06 .96 -2.20,2.32
External regulation -.05 39 -.18,.07 38 .44 -58,1.33
Indirect effects B r 9B5%CI B P 95% CI
INSTR — AUT — INTRI <.01 .09,.18 .82 31 .76,2.40
INSTR — COM — IN'TRI <.01 .06, .22 .67 .10 -145,.12
INSTR — REL — INTRI <.01 .02,.08 .01 .96 .20,.19
INSTR — AUT — IDENT <.01 19, .30 63 56 -1.49,2.75
INSTR — COM — IDENT <.01 .02,.09 05 .97 -235,2.44
INSTR — REL — IDENT 53 -.02,.01 02 .89 19, .22
INSTR — AUT — INTRO . 70 -.06, .09 21 .89 -3.03,2.62
INSTR — COM — INTRO -07* <.01 -.11,-.02 32 75 -1.61,2.25
INSTR — REL — INTRO -.01 70 -.04,.03 -05 .87 .65, .55
INSTR — AUT — EXTER .01 .66 -.04, .06 -10 96 -391,3.72
INSTR - COM — EXTER -.05% .04 -.09,>-01 12 .98 -8.10, 8.34
INSTR — REL — EXTER .03 .09 -.01,.07 -08 .87 -1.07,.90
INSTR — AUT — INTRI — PA .02* .02 <.01,.03 -70 .85 -7.95,655
INSTR — COM — INTRI — PA .02* .01 .01,.03 57 .81 -3.99,5.13
INSTR — REL — INTRI — PA .01 .09>-.01, .02 <.01 .9 13,.13
INSTR — AUT — IDENT — PA -.01 32 -.03,.01 33 .89 -437,5.03
INSTR — COM — IDENT — PA > -.01 35 -.01,<.01 .02 .96 99, 1.04
INSTR — REL — IDENT — PA 00 57>-.01,<.01 .01 .72 04, .05
INSTR — AUT — INTRO — PA <.01 75>-.01,< .01 .01 .97 5, .62
INSTR — COM — INTRO — PA >-.01 33 -.01,<.01 .02 .96 81,.85
INSTR — REL — INTRO — PA 00 74>-01,<.01 >-01 .94 08, .08
INSTR — AUT — EXTER — PA >-.01 73>-.01,<.01 .04 .96 -150,1.43
INSTR — COM — EXTER — PA <.01 49 -.01,.01 .04 98 -3.09,3.17
INSTR — REL — EXTER — PA >-.01 50 -.01,<.01 .03 .88 4,
R? R?  SE P R?  SE P
Autonomy 27% .03 <.01 52 54 34
Competence 19% .04 <.01 71 6.61 92
Relatedness ) 10" .03 <.01 01 .10 .94
Intrinsic Motivation 407 .04 <.01 .83 5.92 .89
Identified Regulation 30 .03 <.01 .87 .28 <.01
Introjected Regulation .02* .01 .03 41 31 .19
External Regulation 01 .01 .24 94 .60 12
Participation Frequency .02 .01 .09 .62 50 .62

Note. Standardized effects and Cls (delta method) are re%orted. INSTR Clear and precise instruction

Autonomy, COM Competence, REL Relatedness, INTRI Intrinsic motivation, IDENT Identifie
regulation, IN T}IIQ() Introjected regulation, EXTER External regulation, PA Participation frequency. * p <
.0§, * CI does not cross zero.
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Electronic Supplement ES4

ES4
Results of the multilevel structural equation modeling mediation analysis of effects of perceived care and inds-
vidual consideration on participation frequency.

Direct effects Within Between
Dependent Independent B 95% CI § 95% CI
VarPi)able Variagble r r
Autonomy Care/Consideration ~ .51* <.01  .63,.80 J5%<.01 13,51
Competence Care/Consideration 45%  <.01 .46, .64 74 .07 02,.10
Relatedness Care/Consideration 40* <.01 .62,.83 -23 26 60, .16
Intrinsic motivation Autonomy 27 <.01 .18, .32 1.10* .01 06, 1.99
ompetence 32% < .01 25, .42 -89 .06 -16.11,2.96
) Relatedness 16* <.01  .07,.16 04 .86 ,
Identified regulation Autonomy 47 <. 01 30, .44 827 < .01 20, .83
ompetence 2% <. 01 .04,.18 14 .65 -2.36,3.79
) Relatedness -.02 54 -.05,.03 -15 53 -17,.08
Introjected regulation ~ Autonomy .03 54 -.09,.16 -25 45 -1.69,.73
Competence .16 <.01 -38,-.09 30 .29 -4.19,13.53
) Relatedness -.02 .62 -12,.07 58%<.01 .12,.97
External regulation Autonomy .02 .64 -.05,.08 -13 71 -.65, .45
Competence - 117 <.01 -.18,-.03 32 56 -5.13,8.96
) ) Relatedness = .10% .02 .01,.12 97*< .01 .22, .46
Participation frequency Intrinsic motivation ~ .13* <.01 .06, .22 -63 26 -1.18,.25
Identified regulation  -.04 35 -.15,.05 20 .64 -61,1.05
Introjected regulation .04 23 -.02,.08 A3 77 -28,.
External regulation  -.06 28 -.17,.05 25 .55 -51,.97
Indirect effects § r 9%CI § P 95% CI
CARE — AUT — INTRI 14*  <.01  .09,.18 .83* 05 .02,1.63
CARE — COM — INTRI 14%  <.01  .10,.18 -66 .13 -151,.19
CARE — REL — INTRI .06* <.01 .04,.09 -01 .8 -.09, .08
CARE — AUT — IDENT 24* <. 01 .19,.29 62%< .01 32,91
CARE — COM — IDENT .05* <.01 .02,.09 A1 .68 -39, .61
CARE — REL — IDENT -.01 53 -.03,02 .03 .55 -.08, .14
CARE — AUT — INTRO .02 54 -.03,.06 -18 48 -.69, .33
CARE — COM — INTRO -07* <.01 -12,-03 22 37 -.26,.70
CARE — REL — INTRO -.01 .62 -.05,.03 -13 0 34 -40, .14
CARE — AUT — EXTER .01 .64 -.03,.05 -10 .71 -.62, .43
CARE — COM — EXTER -05* <.01 -.08,-.02 24 51 -47,.95
CARE — REL — EXTER .04* .02 .01,.07 -22 30 -.63,.19
CARE — AUT — INTRI — PA .02* <.01 .01,.03 =52 32 -1.53,.49
CARE — COM — INTRI — PA .02* .01 .01,.03 41 31 -38,1.21
CARE — REL — INTRI — PA 01* <.01 <.01,.01 .01 .86 -.05,.06
CARE — AUT — IDENT — PA -.01 35 -.03,.01 13 .64 -40, .65
CARE — COM — IDENT — PA >-.01 37 -.01,<.01 .02 .71 -.09, .14
CARE — REL — IDENT — PA .00 58> -.01,<.01 .01 .72 -.03, .04
CARE — AUT — INTRO — PA < .01 59> -.01,<.01 -02 .81 -23,.18
CARE — COM — INTRO — PA >-.01 25 -.01,<.01 .03 .80 -.20, .26
CARE — REL — INTRO — PA .00 .65>-.01,<.01 -02 .78 -.14, .10
CARE — AUT — EXTER — PA .00 .68>-.01,<.01 -03 .72 -.16, .11
CARE — COM — EXTER — PA <.01 30> -.01, .01 .06 .63 -.18, .30
CARE — REL — EXTER — PA >-.01 31 -.01,<.01 -06 .62 -27,.16
R? R?  SE P R? SE P
Autonomy 26% .03 <.01 56% 16 <.01
Competence .20% .03 <.01 54 .60 36
Relatedness 16% 02 <.01 .05 .09 58
Intrinsic Motivation 40* .04 <.01 92 .61 A3
Identified Regulation 307 .03 <.01 90* 31 <.01
Introjected Regulation .02% .01 .03 A40% 18 .03
External Regufation .01 .01 .12 96% 45 .03

Participation Frequency .02 01 .06 S50 57 38

Note. Standardized effects and CIs (delta method) are reported. CARE Care and individual consideration,
AUT Autonomy, COM Competence, REL Relatedness, INTRI Intrinsic motivation, IDENT Identified reg-
ulation, INTRO Introjected regulation, EXTER External regulation, PA Participation frequency. * p < ‘0%‘
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Electronic Supplement ES5

ES5
Results of the multilevel structural equation modeling mediation analysis of effects of perceived praise and
encouragement on participation frequemjh

Direct effects Within Between
Dependent Independent B 95% CI B 95% CI
VarPi)able Varingle r r
Autonomy Praise/Encouragem.  .44* <.01 38, .50 23 38 27,.73
Competence Praise/Encouragem. .37 <.01 .30, .43 91% .02 16, 1.66
Relatedness Praise/Encouragem. 30 <.01 .24, .36 407 .03 04, .76
Intrinsic motivation Autonomy 267 <.01 .18, .34 74 .04 04,1.43
ompetence 32% <.01 .24, .40 -13 .67 73, .47
. Relatedness 16*% <.01  .11,.22 11 .70 45, .67
Identified regulation Autonomy 47 <. 01 38,55 94% < .01 54,1.33
Competence 2% <.01  .04,.20 .05 .87 -57, .68
Relatedness -.02 58 -.08,.05 -25 50 -98, .48
Introjected regulation  Autonomy .03 54 -.06, .12 -14 .61 -.66,.39
Competence -16% <.01 -.26,-.07 .64% .05 <.01,1.27
) Relatedness -.02 65 -11,.07 37 11 -.08,.82
External regulation Autonomy .02 .64 -.06, .10 -03 .92 -50,.45
Competence -11% <.01 -.18,-.03 .04 .92 -74, .82
) ) Relatedness = 0% .02 .01,.18 95 <.01 39,150
Participation frequency Intrinsic motivation ~ .13* <.01  ..06,.21 -1.07 46 -3.89,1.74
Identificd regulation 02 29 -13,.04 85 54 184354
Introjected regulation .03 32 -.03,.10 32 .76 -1.70,2.35
External regulation -.05 32 -.16,.05 40 77 -2.26,3.05
Indirect effects § r 9%Cl § P 95% CI
PRAISE — AUT — INTRI J12* <. 01 .08,.16 17 48 29, .63
PRAISE — COM — INTRI 2% <. 01 .08,.15 12 .68 68, .45
PRAISE — REL — INTRI .05*% <.01 .03,.07 .04 .70 18, .27
PRAISE — AUT — IDENT 21% <. 01 .16,.25 21 42 -30,.72
PRAISE — COM — IDENT .04* .01 .01, .08 .05 .86 -50, .60
PRAISE — REL — IDENT -.01 58 -.02,.01 -10 .55 -42,.22
PRAISE — AUT — INTRO .01 53 -.03,.05 -03 71 -.19,.13
PRAISE — COM — INTRO -06* <.01 -.10,-.02 58*% .01 17, .98
PRAISE — REL — INTRO -.01 .65 -.03,.02 A5 .17 -.06, .36
PRAISE — AUT — EXTER .01 .64 -.03,.04 -01 .92 -12,.10
PRAISE — COM — EXTER -.04* .01 -.07,-.01 .04 .92 -.68,.75
PRAISE — REL — EXTER .03* .03 <.01,.05 38 .13 -.11,.86
PRAISE — AUT — INTRI — PA .02* <.01 .01,.03 -18 .68 01,
PRAISE — COM — INTRI — PA .02* <.01 .01,.03 13 .78 76,1.01
PRAISE — REL — INTRI — PA .01* <.0l <.01,.01 05 79 -38,.29
PRAISE — AUT — IDENT — PA -01 29 -.03,.01 A8 .67 -.66,1.02
PRAISE — COM — IDENT — PA >-.01 31 -01,<.01 .04 .88 -50,.58
PRAISE — REL — IDENT — PA .00 .60>-.01,< .01 -09 .73 -57, .40
PRAISE — AUT — INTRO — PA .00 .60>-.01,<.01 -01 .80  -.09,.07
PRAISE — COM — INTRO — PA >-.01 33 -01,<.01 19 77 -1.04,1.42
PRAISE — REL — INTRO — PA .00 .68>-.01,< .01 05 78 -29,.38
PRAISE — AUT — EXTER — PA .00 .69>-01,<.01 >-01 .94 -.06, .05
PRAISE — COM — EXTER — PA <.01 35> -.01, .01 .01 .94 -35,.38
PRAISE — REL — EXTER — PA >-.01 35 -.01,<.01 15 78 -.88,1.18
R? R>  SE P R> SE P
Autonomy 19% .03 <.01 05 .12 66
Competence 3% 02 <.01 8 .69 24
Relatedness 09* .02 <.01 16 .15 28
Intrinsic Motivation 40% .04 <.01 54 52 30
Identified Regulation 307 .03 <.01 91* 44 04
Introjected Regulation .02% .01 .03 69 47 15
External Regufation 01 01 .12 92 52 .08
Participation Frequency .02 .01 .06 87 1.02 39

Note. Standardized effects and Cls (delta method) are reported. PRAISE Praise and Encouragement, AUT
Autonomy, COM Competence, REL Relatedness, INTRI Intrinsic motivation, IDENT Identified regula-
tion, INTRO Introjected regulation, EXTER External regulation, PA Participation frequency. * p < .05.



217

REFERENCES

Bell, B. A., Ferron, J. M., & Kromrey, J. D. (2008). Cluster size in multilevel models: The
impact of sparse data structures on point and interval estimates in two-level models. JSM
Proceedings, Section on Survey Research Methods. Alexandria, VA: American Statistical
Association. 1122-1129.

Brunet, J., Gunnell, K. E., Teixeira, P., Sabiston, C. M., & Belanger, M. (2016). Should we be
looking at the forest or the trees? Overall psychological need satisfaction and individual
needs as predictors of physical activity. Journal of Sport & Exercise Psychology, 38, 317-
330. https://doi.org/10.1123/jsep.2016-0256

Davies, M. J., Coleman, L., & Stellino, M. B. (2016). The relationship between basic psycho-
logical need satisfaction, behavioral regulation, and participation in CrossFit. Journal of
Sport Behavior, 39(3), 239-254. https://doi.org/10.1037/t03491-000

Deci, E. L., & Ryan, R. M. (Eds.). (2002). Handbook of self-determination research. Rochester,
NY: University of Rochester Press.

Edmunds, J., Ntoumanis, N., & Duda, J. L. (2006). A test of self-determination theory in the
exercise domain. Journal of Applied Psychology, 36, 2240-2265.

Edmunds, J., Ntoumanis, N., & Duda, J. L. (2008). Testing a self-determination theory-based
teaching style intervention in the exercise domain. European Journal of Social Psychology,
38,375-388.

Estabrooks, P. A., Munroe, K. J., Fox, E. H., Gyurcsik, N. C., Hill, J. L., Lyon, R., . .. Shannon, V.
R. (2004). Leadership in physical activity groups for older adults: A qualitative analysis. Jour-
nal of Ageing and Physical Activity, 12(3), 232-245. https://doi.org/10.1123/japa.12.3.232

Fortier, M. S., Sweet, S. N., O’Sullivan, T. L., & Williams, G. C. (2007). A self-determination
process model of physical activity adoption in the context of a randomized controlled
trial. Psychology of Sport and Exercise, 8, 741-757. https://doi.org/10.1016/j.psych-
sport.2006.10.006

Geldhof, G. J., Preacher, K. J., & Zyphur, M. J. (2014). Reliability estimation in a multilevel
confirmatory factor analysis framework. Psychological Methods, 19, 72-91.
https://doi.org/10.1037/a0032138

Hancox, J. E., Quested, E., Ntoumanis, N., & Thegersen-Ntoumani, C. (2017). Putting Self-
Determination Theory into practice: Application of adaptive motivational principles in
the exercise domain. Qualitative Research in Sport, Exercise and Health, 10(1), 75-91.
https://doi.org/10.1080/2159676X.2017.1354059

Herb, J., & Giel3-Stiiber, P. (2018). Qualitative Daten quantifizieren - videogestiitzte Analyse
von Trainer*innenverhalten in Gesundheitssportkursen [Quantifying qualitative data —
Videobased analysis of instructor behavior in group exercise classes]. In C. Moritz & M.
Corsten (Eds.), Handbuch qualitative Videoanalyse [Handbook for qualitative video ana-
lysis]. Wiesbaden, Germany: Springer VS.

Ingledew, D. K., & Markland, D. (2008). The role of motives in exercise participation. Psy-
chology & Health, 23, 807-828. https://doi.org/10.1080/08870440701405704

Izumi, B. T., Schulz, A. J., Mentz, G., Israel, B. A., Sand, S. L., Reyes, A. G., . . . Diaz, G.
(2015). Leader behaviors, group cohesion, and participation in a walking group pro-
gram. American Journal of Preventive Medicine, 49(1), 41-49. https://doi.org/10.
1016/j.amepre.2015.01.019

Kinnafick, E-E., Thegersen-Ntoumani, C., Duda, J. L., & Taylor, L. (2014). Sources of auton-
omy support, subjective vitality and physical activity behaviour associated with partici-



218

pation in a lunchtime walking intervention for physically inactive adults. Psychology of
Sport and Exercise, 15, 190-197. https://doi.org/10.1016/j.psychsport.2013.10.009

Kline, R. B. (2011). Principles and practice of structural equation modeling (3rd ed.). New York,
NY: Guilford Press.

Loughead, T. M., Colman, M. M., & Carron, A. V. (2001). Investigating the mediational rela-
tionship of leadership, class cohesion, and adherence in an exercise setting. Swzall Group
Research, 32(5), 558-575. https://doi.org/10.1177/104649640103200503

Mack, D. E., Gunnell, K. E., Wilson, P. M., & Wierts, C. (2017). Well-being in group-based
exercise classes: Do psychological need fulfillment and interpersonal supports matter?
Applied Research in Quality of Life, 12, 89-102. https://doi.org/10.1007/s11482-016-
9454-y

Markland, D., & Tobin, V. J. (2010). Need support and behavioural regulations for exercise
among exercise referral scheme clients: The mediating role of psychological need satis-
faction. Psychology of Sport and Exercise, 11, 91-99. https://doi.org/10.1016/j.psych-
sport.2009.07.001

McDonough, M. H., & Crocker, P. R. E. (2007). Testing self-determined motivation as a mediator
of the relationship between psychological needs and affective and behavioral outcomes. Jour-
nal of Sport and Exercise Psychology, 29(5), 645-663. https://doi.org/10.1123 /jsep.29.5.645

Miles, J., & Shevlin, M. (2001). Applying regression and correlation: A guide for students and
researchers. Thousand Oaks, CA: Sage.

Muthén, L. K., & Muthén, B. O. (1998-2015). Mplus user’s guide (7th ed.). Los Angeles, CA:
Muthén & Muthén.

Ntoumanis, N., Quested, E., Reeve, J., & Cheon, S. H. (2018). Need supportive communica-
tion: Implications for motivation in sport, exercise, and physical activity. In B. Jackson,
J. A. Dimmock, & J. Compton (Eds.), Routledge psychology of sport, exercise and physi-
cal activity. Persuasion and communication in sport, exercise, and physical activity. Abing-
don, Oxon, New York, NY: Routledge.

Ntoumanis, N., Thegersen-Ntoumani, C., Quested, E., & Hancox, J. (2017). The effects of
training group exercise class instructors to adopt a motivationally adaptive communica-
tion style. Scandinavian Journal of Medicine & Science in Sports, 27, 1026-1034.
https://doi.org/10.1111/sms.12713

Pahmeier, 1. (1994). Sportliche Aktivitit als Bewdiltigungshilfe bei gesundhbeitlichen Beeintrich-
tigungen [Physical activity as an option for coping with health impairment]. Frankfurt
a.M, Germany: Deutsch.

Preacher, K. J., & Hayes, A. E (2008). Asymptotic and resampling strategies for assessing and
comparing indirect effects in multiple mediator models. Behavior Research Methods, 40,
879-891.

Preacher, K. J., Zyphur, M. J., & Zhang, Z. (2010). A general multilevel SEM framework for
assessing multilevel mediation. Psychological Methods, 15,209-233.

Puente, R., & Anshel, M. H. (2010). Exercisers’ perceptions of their fitness instructor’s inter-
acting style, perceived competence, and autonomy as a function of self-determined reg-
ulation to exercise, enjoyment, affect, and exercise frequency. Scandinavian Journal of
Psychology, 51, 38-45. https://doi.org/10.1111/j.1467-9450.2009.00723.x

Quested, E., Ntoumanis, N., Stenling, A., Thegersen-Ntoumani, C., & Hancox, J. E. (2018).
The Need-Relevant Instructor Behaviors Scale: Development and Initial Validation. Jour
nal of Sport & Exercise Psychology, 40(5), 259-268. https://doi.org/10.1123/jsep.2018-
0043



219

Rahman, R. J., Hudson, J., Thogersen-Ntoumani, C., & Doust, J. H. (2015). Motivational processes
and well-being in cardiac rehabilitation: A self-determination theory perspective. Psychology,
Health & Medicine, 20(5),518-529. https://doi.org/10.1080/13548506.2015.1017509

Rackow, P, Scholz, U., & Hornung, R. (2013). The german psychological need satisfaction in
exercise scale. Swiss Journal of Psychology, 72, 137-148. https://doi.org/10.1024/1421-
0185/2a000107

Ryan, R. M., & Deci, E. L. (2002). Overview of self-determination theory: An organismic
dialectical perspective. In E. L. Deci & R. M. Ryan (Eds.), Handbook of self-determina-
tion research (pp. 3-33). Rochester, NY: University of Rochester Press.

Seelig, H., & Fuchs, R. (2006). Messung der sport- und bewegungsbezogenen Selbstkonkor-
danz [Measuring sport- and movement-related self concordancel. Zeitschrift fiir Sport-
psychologie, 13, 121-139. https://doi.org/10.1026/1612-5010.13.4.121

Teixeira, P. J., Carraga, E. V., Markland, D., Silva, M. N., & Ryan, R. M. (2012). Exercise,
physical activity, and self-determination theory: A systematic review. The International
Journal of Bebavioral Nutrition and Physical Activity, 9. https://doi.org/10.1186/1479-
5868-9-78

Vallerand, R. J. (2007). A hierarchical model of intrinsic and extrinsic motivation for sport and
physical activity. In M. Hagger & N. Chatzisarantis (Eds.), Intrinsic motivation and self-
determination in exercise and sport (pp. 255-280). Champaign, IL: Human Kinetics.

Vlachopoulos, S. P., & Michailidou, S. (2006). Development and initial validation of a mea-
sure of autonomy, competence, and relatedness in exercise: The basic psychological
needs in exercise scale. Measurement in Physical Education and Exercise Science, 10, 179—
201. https://doi.org/10.1207/s15327841mpee1003_4

Wagner, P. (2000). Aussteigen oder Dabeibleiben? Determinanten der Aufrechterbaltung sport-
licher Aktivitit in gesundbeitsorientierten Sportprogrammen [Dropout or adherence?
Determinants of physical activity maintenance in health related exercise programs]. Darm-
stadt, Germany: Wiss. Buchges.

Wilson, P. M., Rogers, W. T., Rodgers, W. M., & Wild, T. C. (2006). The psychological need
Manuscript submitted Accepted for publication satisfaction in exercise scale. Journal of
Sport & Exercise Psychology, 28,231-251.



