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Abstract

This study aimed to test whether the Behavioral Regulation in Sport Questionnaire and the
Behavioral Regulation in Exercise Questionnaire can measure the same constructs in an
equivalent manner. Advanced statistical procedures were used to examine if these scales
could be interchangeably applied to the sport and the exercise context. In total, 2256 indi-
viduals (athletes=1099; exercisers=1157) completed translated and validated question-
naires measuring all types of motivation based on Self-Determination Theory. Several
measurement models were tested, such as confirmatory factor models, exploratory struc-
tural equation models, and bifactor specifications. The exploratory structural equation
modelling approach provided the best fit to the data in both groups. Multigroup analysis
was performed within samples and between athletes and exercisers. Measurement model
invariance was confirmed between samples from the same context; however, it did not
achieve equivalence between scales. We hope this examination of context invariance analy-
sis using specific validated scales can further help advance conceptual understanding of the
measurement in sport and exercise.
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1 Introduction
1.1 Conceptual framework

Since the 1980’s, Self-Determination Theory (SDT; Deci and Ryan 1985) has shown to be
the most relevant theoretical approach towards the study of motivation (Ryan et al. 2019).
This theory examines the connection between individual personality and the context in
which it is inserted. Thus, SDT seeks to explain motivation in different domains such as
health (Hagger and Chatzisarantis 2009), work (Deci et al. 2017), and physical activity
(Teixeira et al. 2012; Rodrigues et al. 2018).

Understanding the type of motivation an individual experiences during physical activ-
ity consists of great asset to forecast possible outcomes (Hagger et al. 2014). Thus, some
measures of motivation may help distinguish between these different dimensions of moti-
vation, whereas others may present bias results. In exploring the measurement of motiva-
tion, this study will examine in detail two validated scales, which have been used in the
physical activity domain, specifically in sports and exercise context. This study intends to
examine the effect of context on the assessment of motivation. Results will contribute to
the literature on understand how researchers and professionals should use context validated
scales when analyzing individual behavioral regulation towards physical activity.

1.2 The motivational continuum

Contrary to past research distinguishing motivation as a dichotomous extrinsic and intrin-
sic response, SDT postulates motivation based on the degree of perceived self-determined
behavior. Specifically, Deci and Ryan (1985) proposed several types of behavioral regu-
lation along a motivational continuum. At one end of the self-determination continuum
stands amotivation, defined as the absence of any type of motivation or lack of intention to
act upon. That is, the individual does not know why to engage in the behavior or does not
seek to continue doing it in the future (Ryan and Deci 2017). At the other end of the moti-
vational continuum stands intrinsic motivation. This type of behavioral regulation is the
most self-determined form of motivation, considering that the individual acts on the behav-
ior at his own will, that is, based on the experience of pleasure and enjoyment inherent
to the behavior (Deci and Ryan 1985). In between the two poles of the continuum (i.e.,
amotivation and intrinsic motivation) are four types of extrinsic motivation, varying on the
degree of self-determined behavior.

External regulation, close to amotivation, explains how the behavior is initiated and
maintained solely for the sake of external rewards or to satisfy others’ needs. Still with
external locus of causality but with a small degree of internalization arises introjected
regulation, defined as acting on the behavior to avoid feelings of guilt related to internal
pressures (Deci and Ryan 2008). Identified regulation presents a higher degree of inter-
nalization, the individual acts on the behavior because of the benefits innate to its perfor-
mance. Lastly, the most proximal behavioral regulation to intrinsic motivation is integrated
regulation, defined as the form of motivation that arises when an individual has fully inte-
grated the behavior within himself (Ryan and Deci 2017).

Empirical studies in the sport and exercise context have shown that individuals with
autonomous or more self-determined motivational patterns (i.e., identified and integrated
regulation, and intrinsic motivation) tend to have more favorable attitudes towards the
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behavior, such as higher levels of enjoyment (Gardner et al. 2017; Teixeira et al. 2019),
persistence (Rodrigues et al. 2019), and satisfaction with life (Moreno-Murcia et al. 2017).
Contrarily, individuals with controlled or less self-determined motivational profiles (intro-
jected and external regulation, and amotivation) directed towards sport or exercise practice
are more favorable to maladaptive processes increasing the chances of drop-out (Teixeira
et al. 2012), burnout (Bartholomew et al. 2011), or depressive symptoms (Ng et al. 2013).

1.3 Measures of motivation

Valid and reliable measures are precursors to the understanding of motivation (Clancy
et al. 2017). Hence, over the past decades, a considerable number of instruments based
on SDT were developed to help researchers and professionals examine overall changes in
behavioral regulations on contextual levels.

The Behavioral Regulation in Exercise Questionnaire (BREQ; Mullan et al. 1997)
later reviewed by inserting the measure of amotivation (BREQ-2; Markland and Tobin
2004) and integrated regulation (BREQ-3; Wilson et al. 2007) has been extensively used in
the exercise context (Teixeira et al. 2012). This could be related to the fact that the BREQ-3
is the only known instrument to measure all types of motivation based on the SDT frame-
work for the exercise context. This 24-items instrument (four items for each factor) has
achieved construct validity and internal consistency in several empirical studies (Cid et al.
2018; Rodrigues et al. 2019; Wilson et al. 2007).

There are several measures in the sport context concerning the measurement of motiva-
tion based on SDT. The Sport Motivation Scale (SMS; Pelletier et al. 1995) later shortened
to a 24-item version and infusing the integrated regulation subscale (SMS-6; Mallett et al.
2007), and its latter revision (SMS-II; Pelletier et al. 2013), and the Behavioral Regulation
in Sport Questionnaire (BRSQ; Lonsdale et al. 2008) have been identified as the most cited
instruments in the sport domain (Clancy et al. 2017). Despite extensive literature support-
ing the use of the SMS-II and BRSQ, Lonsdale et al. (2014) have found both scales to
show relative strengths and weaknesses. All in all, the BRSQ has shown to be better suited
for competitive or professional athletes, presenting itself as a reliable measure of motiva-
tion, while the SMS-II is a more adaptive scale, suitable for other physical activity related
contexts (Clancy et al. 2017).

1.4 Limitations of past research

When it comes to the measurement of SDT motivational constructs such as behavioral
regulations, Ntoumanis and Biddle (1999) have stated that research should be performed
within specific cultures and contexts. Hence, scales validated in one context should not be
used in another prior to its validation. One of the SDT founder (Ryan 1995) explains the
need to use validated scales to measure constructs inherent in the SDT framework. Impor-
tant methodological limitations associated with non-adaptation and validation of question-
naires may compromise results displayed in several studies (Chen 2008). It seems wise to
use the BRSQ only in sports settings, as it seems unsuitable for measuring motivation in
the exercise or physical activity domain (Clancy et al. 2017). The same principle applies to
the measurement of motivation based on the BREQ-3.

Although it may be reasonable to follow the principle of using context validated scales,
several studies have used the BRSQ and the BREQ-3 in other contexts without proper adap-
tation and validation. For example, studies have applied the BREQ-3 in individuals with
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schizophrenia (Costa et al. 2018), presenting several shortcomings such as several cross-
loadings and lack of internal consistency on several factors (i.e., amotivation, identified,
and introjected regulation). Other studies do not report internal consistency scores at all
(Puigarnau 2017) and past research has measured behavioral regulation using the BREQ-3
without item adaptation to the sports context (Roméan et al. 2019; Tornero-Quifiones et al.
2019). More alarming is the use of the BRSQ or BREQ-3 without translation and vali-
dation to the culture under analysis. Specifically, some Portuguese studies have used the
BREQ-3 in the sports context (Roman et al. 2019) or applied this scale to sedentary indi-
viduals (Costa et al. 2018) without adequate construct validity analysis, which could bias
reported results (Chen 2007). Finally, there are clear distinctions between the BRSQ and
BREQ-3 questionnaires (e.g., item meaning, context) that make them applicable to certain
research questions and not others.

1.5 Current research

This study aimed to test whether the BRSQ and BREQ-3 can measure the same constructs
in an equivalent manner. We used advanced statistical procedures to examine if these scales
measure consistently all behavioral regulations based on the SDT framework. Specifically,
several Confirmatory Factor Analysis (CFA), Exploratory Structural Equation Modelling
(ESEM), and bifactor specifications will be performed to examine the psychometric propri-
eties of each scale, and to analyze if the constructs are equivalent among groups. Regarding
past SDT literature, it is hypothesized that even though the BRSQ and BREQ-3 measure
the same constructs underlying the SDT framework (Ryan and Deci 2017), the measure-
ment model will not achieve equivalence between contexts (Chen 2008) due to the differ-
ences at the contextual level.

2 Methods
2.1 Participants

Athletes were 1099 Portuguese adults from three samples (n,; _ 301; n,,=344; n ;=454)
engaged in eight soccer or swimming clubs (M,,,=29.12+4.09, range=18 to 44;
female =53.12%). On average, participants had 57.42 months (SD=4.75) of sport experi-
ence and trained 5.11 times (SD=1.74) per week.

Exercisers comprised 1157 Portuguese adults from three samples (n,; =351; n,,=401;
n;=405) from several gym and health clubs (M,,,=32.35+3.24, range=20 to 56;
female=153.12%). On average, participants had 45.14 months (SD =7.43) of exercise expe-
rience and exercised 2.02 times (SD =.48) per week.

2.2 Procedures

Current study was approved by the ethical committee and research was conducted accord-
ing to the Helsinki declaration and its latter amendments. Then, gym and health club man-
agers as well as team and sport coaches were contacted and objectives were explained.
After receiving approval, potential exercisers and athletes were approached before their
training session and asked to voluntarily participate in this study. Participants who accepted
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to partake signed an informed consent form before completing the online questionnaire.
For inclusion, potential participants had to be aged above orl8 years old, have more than
6 months of sport or exercise experience, and participate voluntarily in this study. The
6-months criteria was based on the Transtheoretical Model proposed by Prochaska and
DiClemente (1982), specifically the maintenance phase, in which individuals with more
than 6 months of regular practice are more likely to persist in physical activity. Data from
three samples of athletes and exercisers were collected, 6 months apart in between samples.

2.3 Measures

The 24-item BRSQ Portuguese version (Monteiro et al. 2018a, b; Monteiro et al. 2019)
was used to measure six behavioral regulations (four items per factor), namely: amotiva-
tion (item 1: “I play sports but I wonder what is the point”), external (item 8: “I practice
sports because 1 feel pressure from other people to play”), introjected (item 15: “I play
sports because I feel obligated to continue”), identified (item 22: “I play sports because
I value the benefits”), and integrated (item 5: “I play sports because it is a part of who 1
am’”) regulation, and intrinsic motivation (item 12: “I practice sports because I enjoy doing
something to the best of my ability”). Participants responded to each item on a seven-point
scale ranging from 1 (“completely disagree”) to 7 (“completely agree”).

The 18-item BREQ-3 Portuguese version (Cid et al. 2018) was considered. However,
the six items eliminated (one per factor) in the validated Portuguese version were retreived
so that participants could respond to a parsimony 24-item measurement, as proposed by
the original authors of the BREQ-3 (Wilson et al. 2007). Specifically: amotivation (item 1:
“I do not see exercise as important to me”); external (item 2: “I exercise because my peers
say I should”); introjected (item 9: “I feel guilty when I skip an exercise session’), identi-
fied (item 22: “I value exercising because the benefits of exercise are important to me”),
integrated (item 11: “I consider exercising to be an opportunity to just be who I am”™),
intrinsic motivation (item 6: “I exercise because I enjoy the feeling of achievement”) were
considered as new items. Participants responded to each stem based on a five-point scale
anchored from 0 (“completely disagree”) to 4 (“completely agree”).

2.4 Statistical analysis

Data was screened for univariate and multivariate outliers and these were excluded from
further analysis. No missing responses were presented given the way the online survey was
set-up. Descriptive statistics (i.e., mean, standard deviation, skewness, and kurtosis) and
bivariate correlations were calculated for each group of participants.

2.4.1 Construct analysis

All analyses were performed using Mplus 7.4 (Muthén and Muthén 2010) and estimates
calculated using the Robust Maximum Likelihood (MLR) estimator since it provides stand-
ard errors and tests of model fit that are robust considering the non-normality of the data.
In the first stage of the analyses, measurement models were examined based on empirical
(Ryan and Deci 2017) and theoretical (Howard et al. 2016; Jowett et al. 2017) literature:
a six-correlated factors CFA and six-correlated factors ESEM. Each model was tested in
the exerciser sample, athlete sample, and total sample. In the CFA model specifications,
items were only allowed to estimate a priori factors, factors were allowed to correlate, and
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no cross-loadings were estimated. In the ESEM models, the factors were defined as in the
CFA models, however, cross-loadings were freely estimated but forced to a target value of
zero using target oblique rotation procedure (Browne 2001).

Since the Chi square ()2) test of exact fit and respective degrees of freedom (df) is
oversensitive to sample size and model complexity, mode fit was examined based on the
following absolute and incremental indexes: Comparative Fit Index (CFI); Tucker-Lewis
Index (TLI); Standardized Root Mean Square Residual (SRMR); Root Mean Square Error
of Approximation (RMSEA). According to several authors (Byrne 2011; Hair et al. 2019;
Marsh et al. 2019), values greater than .90 for CFI and TLI are considered to indicate
acceptable fit, and values smaller than .80 for SRMR and RMSEA support adequate model
fit.

2.4.2 Multigroup analysis

Model selection for multigroup analysis between context will be assessed according to the
Satorra-Bentler Scaled Chi square difference test (Satorra and Bentler 2010). Significant
differences between constrained (CFA) and freely (ESEM) estimated model will be con-
sidered, indicating a preference on the freely estimated model for measurement invariance
analysis. To test measurement invariance between contexts, several levels of measure-
ment invariance were measured according to Morin et al. (2015). The process of analyz-
ing measurement invariance is essentially the testing of a series of increasingly restric-
tive hypotheses, namely: configural invariance (i.e., factor structure is the same between
groups; same items associated with the same factors); weak factorial invariance (i.e., factor
structure and factor loadings are equal between groups); strong invariance (i.e., item factor
structure, factor loadings, and item thresholds are equal between groups), and; strict facto-
rial invariance (i.e., item factor structure, factor loadings, item thresholds, and item residu-
als are equal between groups). Nested models were compared considering differences (A)
in absolute and incremental indexes, considering ACFI and ATLI below .01, and ASRMR
and ARMSEA below.015 indicative of invariance across groups (Chen 2007; Cheung and
Rensvold 2002; Marsh et al. 2019). Multigroup analysis was performed within samples
(e.g., athlete samples) and between samples (i.e. athletes and exercisers).

3 Results

Identified and integrated regulation, as well as intrinsic motivation displayed the highest
means in both contexts compared to non-self-determined regulations. All constructs pre-
sented normal distribution since skewness and kurtosis were contained within cutoffs. Cor-
relations among behavioral regulations are in accordance with the theoretical framework.
Interestingly, introjected regulation was negatively and significantly correlated with self-
determined regulations in athletes, whereas positively correlated with identified and inte-
grated regulations in exercisers. For more information see Table 1.

3.1 Construct analysis
The six-correlated factor CFA and ESEM model approach presented acceptable fit to the

data in all samples, as seen in Table 2. Looking at the CFA specifications, all items in
both scales presented factor loadings above .50, explaining 25% of the latent construct.
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Table 1 Descriptive statistics and correlation matrix

M SD S K 1 2 3 4 5 6
Athletes
1. Amotivation  3.18 1.71 27 =99 1
2. External 222 147 1.40 1.52 .647%% 1
3. Introjected 2.63 1.62 84 -.19 50%* 70%% 1
4. Identified 548 1.02 —.40 A1 —34%% 0 —22%% ] 2%* 1
5. Integrated 5.65 1.05 —.39 =32 —40%F  —32%k — [7F¥ 52 1
6. Intrinsic 572 122 —.81 A6 —31%F —34%%  _ 58FF 20%k 40%k ]
Exercisers
1. Amotivation 34 .61 1.94 641 1
2. External 93 .87 .69 .02 A1EE 1
3. Introjected 2.01 97 -.04 -27 .07 28%* 1
4. Identified 3.38 .63 —-.072 81 —.31%% —.10* 38k 1
5. Integrated 3.28 .69 -.76 82 —31FF - 24%* 21%% 48%* 1
6. Intrinsic 3.50 65 —1.36 268 —A4lFF —24%% .06 A46%F  63%F ]

M =Mean; SD =Standard Deviation; S = Skewness; K=Kurtosis; * p <.05; ** p<.01

Additionally, coefficients were above cutoffs, ranging from .74 (identified regulation) to .92
(external regulation) in athletes, and from .70 (identified regulation) to .89 (amotivation) in
exercisers.

Concerning factor loadings of the six-correlated factor ESEM models, items loaded
significantly their respective factor as theoretically proposed. Within the athlete’s sam-
ple, Item 4 presented factor loading below the .50 criteria. In the exerciser sample, Item 5,
14, 21, and 24 also showed factor loadings below cutoffs. However, their removal did not
increase model fit, thus these were removed forfurther analyses.

Some cross-loadings were observed (e.g., Item 11 in the athletes, and Item 14 in exer-
cisers); however, their removal did not significantly increase the model fit and therefore
these were maintained so that the measurement model would be as parsimonious as the
original 24-item model. Composite reliability coefficients were above acceptable or close
to the .70 cutoff, specifically introjected, identified and integrated regulation in the athlete’s
sample (Table 3). Looking at the exerciser’s sample, all factors presented composite reli-
ability coefficients above cutoffs. For more detail see Table 4.

3.2 Multigroup analysis

The Satorra-Bentler Scaled Chi square difference test between the six-correlated CFA and
ESEM model presented no significant (p < .001) differences, hence, the ESEM model was
used to test measurement invariance between groups. Firstly, the model was tested within
all three samples of athletes and exercisers, to examine if the model would pertain equiva-
lence. The configural model fit the data well within samples (see Table 5). Secondly, the
weak invariance model with the addition of identical factor loadings across samples pro-
vided adequate fit to the data. Thirdly, item intercepts were constrained across samples and
the model provided acceptable weak factor invariance. Lastly, the strict invariance criteria
were respected, since item factor structure, factor loadings, item thresholds, and item resid-
uals were equal across samples.
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Table 2 Model fit statistics for the estimated models of the BRSQ and BREQ

x2 df CFI TLI SRMR RMSEA
Athletes (BRSQ)
1. One factor CFA 3411.085* 252 448 440 147 150
2. Two-correlated factors CFA 2495.644* 251 .637 .600 .106 131
3. Two-correlated factors ESEM 2632.605* 229 611 531 .092 142
14. Six-correlated factor CFA 1058.946* 237 907 .895 .063 .081
25. Six-correlated factor ESEM 614.858* 147 924 .858 .025 .078
6. Bifactor CFA (two S; one G) 1340.749* 227 .820 781 .058 .097
7. Bifactor ESEM (two S; one G) 1120.286* 207 .836 781 .046 .097
8. Bifactor CFA (six S; one G) 1058.946* 237 .867 .845 .063 .081
9. Bifactor ESEM (six S; one G) 614.858%* 147 924 .858 .025 .078
10. Bifactor CFA (six S; two G) 974.988* 212 .876 .839 .049 .083
11. Bifactor ESEM (six S; two G) 450.578* 129 941 .875 .020 .073
Exercisers (BREQ)
12. One factor CFA 2452.741%* 252 487 438 135 124
13. Two-correlated factors CFA 1660.007* 251 671 .638 117 .099
14. Two-correlated factors ESEM 1420.637* 229 122 .665 .075 .095
315. Six-correlated factor CFA 896.587* 237 916 901 .082 .070
416. Six-correlated factor ESEM 337.478%* 147 956 917 .021 .048
17. Bifactor CFA (two S; one G) 1019.134%* 227 822 .801 .053 .054
18. Bifactor ESEM (two S; one G) 816.817* 207 .858 .810 .045 .072
19. Bifactor CFA (six S; one G) 896.587* 237 .846 .821 .081 .070
20. Bifactor ESEM (six S; one G) 337.478%* 147 956 917 .021 .048
21. Bifactor CFA (six S; two G) 545.745% 212 .884 .823 .054 .079
22. Bifactor ESEM (six S; two G) 255.650%* 129 970 937 .016 .041
Total Sample
23. One factor CFA 8647.436* 252 489 440 216 174
24. Two-correlated factors CFA 3964.284* 251 174 51 .104 116
25. Two-correlated factors ESEM 3409.336* 229 .806 7166 .064 113
526. Six-correlated factor CFA 1244.089* 237 939 929 .047 .062
627. Six-correlated factor ESEM 692.447* 147 967 938 .013 .058
28. Bifactor CFA (two S; one G) 1925.622* 227 .896 874 .046 .083
29. Bifactor ESEM (two S; one G) 1717.598* 207 .908 877 .029 .082
30. Bifactor CFA (six S; one G) 1025.412* 213 951 936 .028 .059
31. Bifactor ESEM (six S; one G) 691.340%* 147 967 938 .013 .058
32. Bifactor CFA (six S; two G) 962.550%* 212 954 941 .041 057
33. Bifactor ESEM (six S; two G) 561.667* 129 974 944 011 .055
*p<.001

When testing the measurement model between athletes and exercisers’ samples, the con-
figural model displayed acceptable fit. However, testing for weak invariance, differences in
CFI and TLI, as well as in SRMR and RMSEA were above cutoffs, rejecting assumptions
of invariance. Thus, multigroup analysis between contexts stopped at this stage, since fur-
ther analysis would continue to display lack of invariance.
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Table 3 Factor loadings, uniqueness and composite reliability of the six-correlated models in athletes

CFA ESEM

SFA d AMOM EXTA INTA IDEA ITEA IMIA o

Amotivation 91 .89

Item 1 86%* 26 87 .01 —-.01 .09%* —.15%* .03 22
Item 7 85%% 27 92k -.07 .05 .09 -.02 .01 24
Item 13 84xF 30 69+ .07 .07 —.16% —.05 .04 .30
Item 19 84xF 28 JT9EE 14* —.05 —.12% 2% -.02 22
External .92 .82

Item 2 89Fx 21 .02 87#* .14 19%* —.21%* .04 15
Item 8 J9FE 37 21%* 56%* 22%% .04 —.10 .09 .38
Item 14 91F* 17 .05 B3#* .14 —-.04 —.12 11 15
Item 20 7% 24 5% 64%* A9Fx — 20** 19%* .03 18
Introjected 91 .69

Item 3 2%k 32 28%* .08 S5%* .04 -.03 —.21% 27
Item 9 86%*F 26 -.09 26%* 66%%  —.02 .07 -.19 24
Item 15 83Fx 32 .02 32%* S0FF - —.07 12 —.22%% 32
Item 21 86%* 26 .05 .16 68%F  —.04 18 —.15 23
Identified .74 .69

Item 4 S50#F 78 .01 -.02 .08 A48H* .08 -.02 .82
Item 10 J0%E 5] —.20%* .03 .04 S5HE .05 .05 54
Item 16 S58%F .66 .03 .04 .01 J62%% .01 .01 .63
Item 22 J78%% 39 .02 .05 —.15% JT3EE 27%* -.07 31
Integrated .82 .68

Item 5 62%F 62 .03 —.24%* 26% 17 56%* 11 .63
Item 11 J9%E 38 —.15%*% - 36%* 15% .08 S53* A45%% .35
Item 17 J1EE 50 -.07 —.08 .10 18 S8%* 20%%* .55
Item 23 JTEE 4] —.06 -.03 —-.01 31 .68%* .08 28
Intrinsic .90 .83

Item 6 7% 25 —-.03 .04 —-.12%  -.03 .05 80** 27
Item 12 87FF 24 .09* .00 -.13 .05 -.15 93w 11
Item 18 J7EE 41 —.09% 22%% —.14 -.05 25%% T0%* 35
Item 24 81F* 35 -.03 .02 —.24% .07 35%% S3k* 28

SF=Specific Factor; GF=Global Factor, AMO=Amotivation; EXT=External; INT =Introjected;
IDE =Identified; ITE =Integrated; IMI=Intrinsic; A=standardized factor loadings; 8 =uniqueness; target
loadings are in bold; composite reliability coefficients in italic; * p <.05; ** p<.001

4 Discussion

This study aimed to test whether the BRSQ and BREQ-3 can measure the same constructs
in an equivalent manner. First, the BREQ-3 Portuguese version was revised, examining the
factor structure of a parsimony 24-item measurement scale. Afterwards, multigroup analy-
sis was performed between contexts, specifically, between sport and exercise. The BRSQ
and BREQ-3 attempt to capture the motivations underlying the behavior in the sport and
exercise context, thereby assessing how individuals engage in physical activity dependent
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Table 4 Factor loadings, uniqueness and composite reliability of the six-correlated models in exercisers

CFA ESEM

SFA S AMOM EXTA INTA IDEA ITEAL IMIA 5
Amotivation .89 .85
Item 1 3w 46 .66%* 15% —.08 .01 —.04 .05 44
Item 7 83 32 T6%* .08 .05 —.06 .05 —.05 .35
Item 13 85%* 28 87x* .05 .09* .01 -.07 13%* 24
Item 19 83 .30 JTSEE .06 .02 .02 .03 -.14 .29
External .76 73
Item 2 64%* .59 .01 645 — 03 .01 -.10 -.03 .50
Item 8 STF* .67 —.16 85— 12% -.03 .08 .03 .30
Item 14 67%* 54 22%% 45%%* 19% -.03 -.03 .02 57
Item 20 T6%* 42 22%% ST7HE .03 .04 -.02 -.04 47
Introjected .72 .72
Item 3 65%F 57 —.06 .07 65%%  — 01 -.02 -.03 .55
Item 9 ST .67 15 —.01 61%%  — 07 -.03 —.04 .62
Item 15 T4 44 .03 .10 T2k .00 .04 -.02 46
Item 21 S2%* .50 -.02 .06 66%* A40%* .06 .08 .30
Identified .70 .70
Item 4 .62%* .62 —.23%* .04 .01 83wk .05 32% 46
Item 10 JT1EE .50 —.17* —-.10 —.00 (62 27* 28* 54
Item 16 S59x* 42 —.18%* 16%* 18* 61%% 12 .10 .54
Item 22 S0%* .53 -.09 .04 35%* 65%F 12 .06 .35
Integrated .85 .82
Item 5 S56%* .68 —.14 .05 .19* —.21% A8F* .05 .60
Item 11 83%* 31 12 -.02 —.15% .10 84 .06 54
Item 17 86%* .26 .03 -.01 -.02 .01 87FF 11 23
Item 23 80#:* .36 .03 —-.05 .05 .01 JT1EE .08 37
Intrinsic .85 .83
Item 6 T4 44 .09* .02 —-.03 —-.01 .03 B1¥% 42
Item 12 80** .35 -.02 —.01 —-.05 .00 —.01 80%* 34
Item 18 86%* 25 .09* —.08 -.02 -.02 .03 86** 25
Item 24 67%* 54 -.09 -.03 .09 -.01 18 46** 53

SF=Specific Factor; GF=Global Factor, AMO=Amotivation; EXT=External; INT =Introjected;
IDE =Identified; ITE =Integrated; IMI=Intrinsic; A=standardized factor loadings; 8 =uniqueness; target
loadings are in bold; composite reliability coefficients in italic; * p <.05; ** p<.001

on self-determined behavior (Deci et al. 2017). However, there seems to be a distinctive
difference between how motivation is conceptualized and measured in each context.

To compare measures between sport and exercise context, both scales were initially
analyzed for dimensionality and validity, testing CFA and ESEM model specifications.
The examination on the 24-item BRSQ and BREQ-3 scale on both samples extracted six-
correlated dimensions, assessing all six types of behavior regulations based on the SDT
framework (Ryan and Deci 2017). These results support the original BRSQ (Lonsdale
et al. 2008) and BREQ-3 (Rodgers et al. 2010) as well as empirical studies using these
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Table 5 Multigroup Analysis using the six-correlated ESEM model specification

x2 df CFI ACFI TLI ATLI SRMR ASRMR RMSEA ARMSEA

Within athlete samples

Configural ~ 927.276* 318 .959 - 959 - .026 - .055 -
Weak 964.712* 426 964 .005 953 .006 .030 .004 .045 .010
Strong 969.421*% 428 966 .007 956 .003  .030 .000 .046 .009
Strict 971.121* 444 964 .005 956 .003 .030 .000 .044 .011
Within exerciser samples

Configural 1320.148* 318 .927 - 910 - .049 - .050 -
Weak 1424.136* 426 921 .006 .907 .003  .055 .006 .055 .005
Strong 1494.367* 428 920 .007 .903 .007  .060 .011 .056 .006
Strict 1543.765*% 444 920 .007 .900 .010 .060 .011 .059 .009
Between athletes and exercisers

Configural 1004.182* 318 .955 - 916 - .023 - .066 -
Weak 1831.593* 426 910 .045 .876 .040 .064 .039 .081 .015

A =differences; * p<.001

instruments (Cece et al. 2019; Monteiro et al. 2018a, b; Rodrigues et al. 2019; Teixeira
et al. 2019). Additionally, current results confirmed that all dimensions were internally
consistent, as values of composite reliability were above or very close to cutoffs (Hair et al.
2019; Nunally 1978).

Some cross-loadings presented differences below .15 showing no significant item over-
lap on two or more latent factors, hence accepting the factor in which the item loaded more
significantly (Hair et al. 2019). In other cases, cross-loadings were significant in two fac-
tors (e.g., Item 11 loaded identified and integrated regulation in the athlete sample), thus
items were removed from the original targeted factor. The significant loading in two factors
could be explained by the internalization of the behavior. Since behavioral regulations are
spread along a motivational continuum, items could share conceptual definitions in one
factor (i.e., behavioral regulation) and its nearest one. For example, Item 11 (stem “I play
sports because it is a part of me”) could be perceived by some athletes as a more inte-
grative behavior, whereas others could engage in sports practice because they consciously
value the behavior and accept it as personally important. Overall, the results from our fac-
tor and construct analysis are in agreement with the theoretical framework proposed by
SDT (Ryan and Deci 2017) and the empirical studies examining the factor structure of the
BRSQ and BREQ-3.

As it was speculated, even though the BRSQ and BREQ-3 measure the same constructs,
the measurement model did not achieve measurement invariance. These results support the
need to use validated scales as stated by several authors (Chen 2008; Ryan 1995), avoiding
important methodological limitations associated with non-adaptation of questionnaires to
the context under analysis. Thus, research conducted in the past using non-validated scales
could display bias results (Gaston et al. 2016; Roman et al. 2019).

Athletes’ perception of coaches’ interpersonal behaviors (Rocchi and Pelletier 2018),
and exercisers’ perception of fitness instructors’ supportive behaviors (Klain, et al.
2015; Ntoumanis et al. 2017) could influence how individuals regulate their behavior
towards physical activity. Thus, these individuals in key positions can engage in differ-
entiated behaviors. For example, coaches, in addition to teaching sport-specific skills,
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should communicate with athletes to push themselves in order to achieve higher perfor-
mance in competitions, since winning is an expected outcome for both parties (Bloom et al.
2014). In gym and health clubs, fitness professionals are attentive on promoting regular
exercise participation, hence their communication style is associated with gym members
behavior persistence (Ntoumanis et al. 2017) and not specifically with performance and
rewards.

To the best of our knowledge, no study until now has compared athletes’ and exer-
cisers’ motivational patterns. Therefore, the results from the present study contribute to
extend current knowledge by filling up an existing gap in the literature. Even though find-
ings display non-invariance between groups, a possible interpretation for the differences
among the BRSQ (i.e., athletes) and BREQ-3 (i.e., exercisers) could be associated with the
particularities of each environment (Howley 2001), which may reflect differences in ath-
letes” and exercisers’ perceptions of each behavioral regulation. For example, in sport con-
text, athletes are conditioned to schedules, and have a competitive component associated to
physical exercise, in which winning is a fundamental element, pushing sometimes athletes
to extreme behaviors. On the other hand, exercisers participate in regular physical activity
without constraints and whenever they choose to plan their sessions, thus, there is virtu-
ally no competitiveness between members. Specifically, managers and fitness professionals
generally do not compare and award gym members with better body composition (e.g.,
higher muscle mass percentage) or improved behavior (e.g., higher gym frequency).

4.1 Limitations and agenda for future research

Although the findings from this study provide initial evidence of the distinctiveness of
measures in the sport and the exercise domains, the results should be considered in light
of possible limitations. First, differences between scales could be related to the number of
scale points. The BRSQ uses a 7-point scale (from 1 to 7) whereas the BREQ-3 uses a 5
point (from O to 4). Literature indicates that an increase in the number of scale points could
lead to greater differentiation between items in a questionnaire, thus higher scale points
indicate higher variability (Clancy et al. 2017). Therefore, a possible explanation to current
results could be attributed to athletes’ ability to better discriminate items on a 7-point scale
rather than exercisers on a 5-point scale. Forthcoming studies are suggested to test for a
7-point scale on the BREQ-3 measure and examine its psychometric proprieties.

Second, future studies should provide both instruments to the same group of people. For
example, ask individuals to respond to both measures preceded by context general stems
(“I participate in my sport...” and “I Exercise...”). Nevertheless, some items of both scales
were similar or even equal. For example, one item measuring intrinsic motivation was
equal in both scales “...because it is fun”. Another item, measuring identified regulation
“I value the benefits of my...” was also equal in both scales. One item assessing external
regulation shared similar sentence syntax: “... other people will not be pleased with me”.
Hence, we feel that the representativeness of items/stems in each instrument could be an
important aspect of examination in future studies when comparing both scales.

Lastly, some demographic characteristics such as age and physical activity experience
may have influenced current results. This limitation is constrained by the context itself,
since some are exercising at the gym and others are athletes. Athletes are limited to a
certain competitive level (for example soccer: Under-8; Under-10; Under-12; Under-14;
Under-16; Under-18 and over 18 years old). In the exercise context, there are no levels
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of progress or age limits. Thus, training experience and frequency are determined by the
context.

5 Conclusion

The Portuguese version of the BRSQ and BREQ-3 seem to be reliable and validated meas-
ures of motivation, conceptualizing all behavioral regulations proposed by SDT. Invariance
was not achieved between contexts, highlighting the need to use context specific scales to
unfailingly measure how individuals regulate their behaviors in a given context.

Research should be bound to the specificity of the context and scales validated in one
context should not be used in another prior to validation. We hope this examination of con-
text invariance analysis using validated scales can further help advance conceptual under-
standing of the measurement in sport and exercise. Scale assessment is a complex and con-
stant process and should not be viewed as a strict and definite approach. This study opens
doors to future instrument examination using more advanced statistical methodologies and
showing their strengths and weaknesses when defining motivation.
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