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Abstract - Aim: The purpose of this paper was to analyze the internal consistency of the Sport Motivation Scale-IT
(SMS-II) questionnaire based on three studies with sports practitioners in the Brazilian college context. Methods: All
the three studies i) were carried out with students enrolled in higher education and engaged in sports training by their
institution (nl = 304; n2 = 441; n3 = 310); ii) used SMS-II as an instrument for data collection; iii) used the online pro-
cedure for data collection. The Confirmatory Factor Analysis was performed and Cronbach's Alpha (o), McDonald's
Omega (Q), and the correlation between items were used to assess internal consistency. Results: As potentialities, five
dimensions of the SMS-II presented high values of internal reliability (« and Q > 0.60). As a limitation, the dimension
of introjected regulation showed low reliability (« and Q < 0.40) in the three studies conducted by our group. The
exclusion of item 16 enabled an increase in alpha, but without achieving satisfactory reliability in Study 1 (o = 0.46) and
Study 2 (= 0.31). In Study 3, the exclusion of item 7 improved the internal reliability of the dimension (x = 0.43) also
without reaching satisfactory values of internal consistency. It was not possible to identify a problematic item, given that
each item had a different influence in the three studies. Conclusion: We found good values of validity and internal
consistency for the Brazilian version of the SMS-II. However, we suggest attention to the introjected regulation dimen-
sion when using the instrument in the Brazilian college context.
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Introduction

There is a growing body of literature investigating the
influence of motivation on the development, maintenance,
or drop out of sports practice'. Scholars have investigated
the differences between athletes that focus on improving
their performance, while others only try to avoid failing;
or why some may persist when facing a failure, while oth-
ers give up or lose interest'. To investigate this complex
relationship between motivation and sports practice,
researchers resort to the Theory of Self-Determination
(TSD) allowing to discriminate the different reasons for
engagement and interest in sport through a motivation
continuum. According to this theory, on the one hand,
athletes can be motivated by external factors, such as
rewards, assessments, pressure from parents or coaches, or
opinions about their ability and competence in sport’. On
the other hand, they can also be driven by interest, curios-
ity, and a desire for self-control and improvement - known
as intrinsic factors”. Based on the TSD, it is possible to
understand the intrinsic and extrinsic factors for participa-

tion in sport, considering intrinsic factors the motivation to
do something because it is inherently interesting or enjoy-
able, and extrinsic factors the motivation to do something
as a means to an end or a reward”.

The applicability of the theory in the sports context
has generated the need to build a scale that measures the
different motivations and provides reliable information for
psychologists and professionals involved in sports train-
ing. The original version of the Sport Motivation Scale
(SMS) was created in French and English simulta-
neously®*. The French version was validated in a group of
more than 500 college athletes representing a variety of
sports®. The English version was validated through two
studies with more than 600 English-speaking athletes”.
The factor analysis performed on both studies led to the
proposal of seven factors, each one with four items, total-
ing 28 items. The seven factors measured the three types
of intrinsic motivation (to know, to experience stimula-
tion, and to perform), three types of extrinsic regulation
(external regulation, introjected regulation, and identified
regulation), and amotivation.
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Despite the rigorous process of translation and vali-
dation to create the scale, several researchers questioned
the psychometric properties of the SMS. Mallett et al.”
indicated that the scale needed to be revisited to include an
integrated regulation measure because, without this mea-
sure, the instrument did not represent all the constructs of
TSD. In addition, the authors suggested the exclusion of
some items and proposed a revised version, entitled SMS-
6°. These limitations led the authors, of the original ver-
sion of the scale, to revise the instrument and, based on the
new analysis, to propose a second version called SMS-II°.
In this new version, the instrument consists of 18 items
that comprise six factors named amotivated, external,
introjected, identified, integrated, and intrinsic regulation.
The SMS-II presented a better adjustment of the model
than the original version in all indicators and greater relia-
bility between the subscales. The results also demon-
strated that the new measure of intrinsic regulation, as well
as the measure of integrated regulation, measured distinct
and unique concepts compared to the other dimensions of
the instrument.

Since then, the instrument has been translated and
validated for different countries, such as France', Iran’,
Spain®, Turkey’, Mexico'’, and Hungary''. In the Brazi-
lian context, SMS-II was translated and validated by
Nascimento Junior et al.'”. The authors presented the
validity and reliability of the adapted instrument, but
they showed that Cronbach's Alpha of the external reg-
ulation (0.69) and introjected regulation (0.61) dimen-
sions were close to the ones recommended by the
literature (0.70), suggesting inconsistencies in the instru-
ment format for the Brazilian context. The authors also
highlighted issues regarding the introjected dimension
when performing the Confirmatory Factor Analysis
(CFA). They found factorial loads above 0.5 for items 1
and 7 (introjected dimension) and lower values of corre-
lation between the measurement errors of the items, sug-
gesting the need to review this dimension, either in the
translation or in the understanding of the concept by the
Brazilian athletes.

We found few national studies that used SMS-II to
assess the motivation of Brazilian sports practitioners and
when they did, it was not reported the measures of inter-
nal consistency of the instrument'*'*. Others Brazilian
studies reported general Cronbach's Alpha of the instru-
ment and did not show the reliability for each scale'>'®.
Further studies should investigate the psychometric pro-
perties of the SMS-II version translated into Brazilian
Portuguese, ensuring that its dimensions are consistent
and provide reliable information for sports psychologists.
Therefore, this paper aimed to analyze the internal con-
sistency of the SMS-II questionnaire based on three stu-
dies carried out with sports practitioners in the Brazilian
college context.

Internal consistency of SMS-II

Methods

To assess the internal consistency of the SMS-II
questionnaire, we conducted three studies with college
sports practitioners. The studies had different general
objectives, were conducted with different samples, and,
consequently, were approved by different Ethics and
Research Committees. However, all studies i) were car-
ried out with students enrolled in a higher education
institution and engaged in sports training by their insti-
tution, ii) used SMS-II as an instrument for data collec-
tion; iii) used the online procedure for data collection;
iv) accessed the participants using the convenience and
snowball sampling.

Study 1

Participants were 304 college students aged between
18 and 37 years (126 women, 178 men; M = 21.8 and
SD = 2.3 years old). All participants studied in private
universities. This study was approved by the institutional
research and ethics committee (CAAE:
37305320.6.0000.0084).

Study 2

Participants were 441 college students aged between
18 and 35 years (263 women, 178 men; M = 21.8 and
SD = 3.9 years old), 293 (65%) study in public institution
and 148 (35%) in private institutions. This study was
approved by the institutional research and ethics commit-
tee (CAAE: 29832620.1.0000.5404).

Study 3

Participants were 310 college students aged between
18 and 30 years (140 women, 170 men; M = 21.9 and
SD = 2.7 years old), 250 (81%) study in public institution
and 60 (19%) in private institutions. This study was
approved by the institutional research and ethics commit-
tee (CAAE: 09247219.7.0000.5404)

Procedures

The questionnaire and the Informed Consent Form
(ICF) were adapted to the Google Forms platform. First,
the participant accessed the full and online version of the
ICF through Google Forms. After a careful reading and
the acceptance of the ICF, they were directed to the ques-
tionnaire on the same platform. We used the instrument
adapted to Portuguese by Nascimento Junior et al.'* for
data collection. The questionnaire starts with the intro-
ductory question “Why do you play sports?”. The instru-
ment comprises 18 items on the 7-point Likert scale,
which vary between 1 (strongly disagree) and 7 (totally
agree) and are grouped into 6 dimensions (3 items for each
construct) corresponding to the intrinsic, integrated, iden-
tified, introjected and extrinsic regulations, and amoti-
vated.
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Statistical analysis

The normality of the data was analyzed by the Kol-
mogorov-Sminorv test. Descriptive statistics (mean and
standard deviation) were used to present the data. The
Confirmatory Factor Analysis was used to analyze the fac-
torial structure of the six dimensions based on the original
model proposed by Pelletier et al.® and validated to Portu-
guese by Nascimento Junior et al.'>. We run two models
based on the maximum likelihood estimation'?. The mo-
dels were evaluated using different fit indices, such as Chi-
Square (x2) and Chi-Square/Degrees of Freedom (df)
(x2/DF) given the influence of the sample size on 32'”. We
considered good fit values for ¥2/DF those above 5.0'%.
The Goodness-of-Fit index (GFI) and Adjusted Goodness-
of-Fit index (AGFI) were also evaluated considering
acceptable values 0.9. The Root Mean Square Error of
Approximation (RMSEA) was calculated and considered
acceptable with values equal to or lower than 0.07'°.
Tucker-Lewis's index (TLI) and Confirmatory Fit Index
(CFI) were calculated and values higher than 0.90 were
considered good fit values'®. Akaike information criterion
(AIC) and Bayesian Information Criterion (BIC) were
used as estimators of prediction error. At last, the Model
Expected Cross Validation Index (MECVI) was also cal-
culated.

The internal consistency of the SMS-II dimensions
was analyzed using the Cronbach's Alpha (o) and given
the possible influence of the small number of items, we
calculated the McDonald's Omega (Q). To interpret both
indices we used the value of 0.7 as the lower limit of
internal consistency'’. After finding unsatisfactory relia-
bility in the introjected regulation, we calculated the Cron-
bach's Alpha of this dimension when each item was
excluded to test the influence of each item on the internal
consistency. Finally, we used the item-dimension correla-
tion to analyze the association between the three items of
the introjected regulation dimension and with the other
items of the instrument. The significance level of 0.05 was
adopted. All analyzes were performed using the MATLAB
program.

Results

The results of the CFA are shown in Table 1. The
initial model (1) presented marginal values in most of the
indices. After a visual inspection in the modification indi-
ces and tracking covariances adjustments, the second
model (2) showed a better fit for the three studies reaching
marginal to satisfactory values.

Table 2 presents the descriptive statistics and inter-
nal consistency of the six dimensions of the SMS II ques-
tionnaire in the three studies. We found o and Q greater
than 0.60 in all dimensions in the three studies, except for
the introjected regulation. The introjected regulation
showed a low internal consistency with a and Q below
0.40 in the three studies.

Table 1 - Confirmatory Factor Analysis for the three studies with the
SMS-II.

Study 1 (n=304) Study 2 (n=441) Study 3 (n=310)

Parameters Model Model Model Model Model Model
1 2 1 2 1 2

X2 386.523 262.185 472.319 298.659 319.745 310.823
DF 120 116 120 114 120 118
p-value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
X?/DF 3.221 2.26 3.936 2.620 2.665 2.524
GFI 0.876 0914 0.887 0.931 0.899 0.906
RMSEA 0.086 0.064 0.082 0.061 0.072 0.069
TLI 0.852 0.916 0.81 0.895 0.861 0.873
AGFI 0.824 0.873 0.839 0.896 0.855 0.864
NFI 0.842 0.893 0.812 0.881 0.839 0.850
CFI 0.884 0.936 0.851 0.922 0.891 0.902
AIC 488.523 372.185 574319 412.659 421.745 403.876
BIC 678.091 576.621 782.861 645.735 428.248 603.265
MECVI 1.635 1.253 1.316 0.95 1.351 1.295

Legend: y2: Chi-Square; ¥2/DF: Chi-Square/Degrees of Freedom; GFI:
Goodness-of-Fit index; AGI: Adjusted Goodness-of-Fit index; RMSEA:
Root Mean Square Error of Approximation; TLI: Tucker-Lewis's index;
CFI: Confirmatory Fit Index (CFI); AIC: Akaike information criterion;
BIC: Bayesian Information Criterion (BIC); MECVI: Model Expected
Cross Validation Index (MECVI); Model 1: original; Model 2: adjusted.

Table 2 - Internal consistency of the six dimensions of the SMS II questionnaire in the three studies.

Study 1 (n=304)

Study 2 (n=441) Study 3 (n=310)

Dimension Item n° M SD o Q M SD o Q M SD o Q

Intrinsic Regulation 3,9,17 6.5 0.8 0.77 0.82 6.1 0.9 0.63 0.63 6.2 0.9 0.63 0.64
Integrated Regulation 4,11, 14 6.4 0.9 0.79 0.80 5.6 1.3 0.80 0.80 5.5 1.3 0.78 0.78
Identified Regulation 6,12,18 6.5 0.8 0.76 0.76 5.8 1.1 0.77 0.77 5.7 1.2 0.83 0.83
Introjected Regulation 1,7, 16 5.7 1.1 0.39 0.50 5.2 1.1 0.33 0.33 5.4 0.9 0.32 0.34
Extrinsic Regulation 5,8,15 2.1 1.3 0.74 0.76 1.9 1.2 0.68 0.68 2.1 1.2 0.69 0.72
Amotivated 2,10,13 1.5 0.9 0.73 0.73 1.9 1.1 0.65 0.65 2.0 1.1 0.61 0.63

Legend: M - Mean; SD - Standard Deviation; o - Cronbach's Alpha; Q - McDonald's Omega.



Table 3 shows the a of the introjected regulation
dimension when each item is excluded from the analysis.
We found that the items have different influences in each
study. The exclusion of item 16 led to an increase in o in
Studies 1 and 2, but without achieving satisfactory relia-
bility. In Study 3, the exclusion of item 7 improved the
internal reliability of the dimension, but also without
achieving satisfactory reliability.

Table 4 shows the correlation between the items of
the introjected regulation dimension. When analyzing the
item-dimension correlation (1, 7, and 16) of the introjected
regulation, we found coefficients below 0.30 in the three
studies. The correlation analysis in relation to the other
items reveals a strong correlation between items 16 and 17
in the three studies.

Table 3 - Cronbach's Alpha of the introjected regulation dimension when
each item is excluded.

Study 1 (n=304)  Study 2 (n=441)  Study 3 (n=310)

Itemn®° ™M SD o M SD o M SD (14

1 54 18 009 50 20 021 57 14 0.16
7 48 20 018 38 20 016 37 19 043
16 67 07 046 66 08 031 66 07 022

Legend: Legend: M - Mean; SD - Standard Deviation; o - Cronbach's
Alpha.

Table 4 - Correlation between the items of the introjected regulation
dimension in the three studies.

Study 1 (n=304) Study 2 (n=441) Study 3 (n=310)

1 7 16 1 7 16 1 7 16

—

1.00 029 025 1.00 0.19 023 1.00 0.09 0.34
-0.13  0.04 -041 -0.15 -0.02 -032 -0.17 0.10 -0.25
031 0.11 054 032 015 026 030 0.08 0.38
022 0.18 048 025 017 031 041 0.12 037
0.08 0.11 -032 006 010 -0.19 0.07 0.19 -0.02
026 0.16 051 021 018 029 035 0.12 042
029 100 0.12 0.19 1.00 0.14 0.09 1.00 0.14
0.01 0.13 -031 0.04 0.12 -025 -0.07 0.16 -0.08

O 0 9 AN R WD

023 0.15 044 025 020 035 029 0.04 037
10 -0.15 0.01 -033 -0.04 0.06 -0.14 -0.13 0.11 -0.18
11 028 0.8 053 033 0.15 031 044 0.12 036
12 026 0.19 053 031 019 038 031 0.12 033
13 -0.11 0.02 -044 -0.05 0.0l -029 -023 0.07 -0.28
14 025 020 042 023 0.18 032 035 0.18 029
15 0.04 0.09 -0.13 0.09 0.13 -0.12 0.05 0.18 0.02
16 025 0.2 1.00 023 0.14 100 034 0.14 1.00
17 019 0.08 072 025 0.13 060 032 0.16 0.59
18 029 0.18 056 021 0.16 036 041 0.11 0.39

Internal consistency of SMS-II

Discussion

Based on these three studies conducted by our group,
we found well-fitted CFA models and a good internal con-
sistency for five dimensions of SMS-II. However, we
found that the introjected regulation dimension of the
SMS-II questionnaire presents a low internal consistency
when used with athletes in the Brazilian college context.
We found a low association between all items in the
dimension, not being possible to identify an item respon-
sible for its low consistency.

The CFA showed adequate fit indices corroborating
the good validity of SMS-II found in the original version®
and the Brazilian translation and validation'?. The CFA is
an important analysis that supports latent models with pre-
established features, evaluating the latent functioning and
allowing to consider explicit errors in the format of the
measure, being one of the most recommended methods to
analyze the psychometric properties of SMS-1I*'. The
results of our studies reinforce the reliability of the SMS-I1
Brazilian version proposed. However, the previous incon-
sistencies concerning the psychometric properties of the
transcultural adaptation to the Portuguese language in the
dimension of introjected regulation still persist.

The introjected regulation showed a low internal
consistency with Cronbach's Alpha and McDonald's
Omega below 0.40 in the three studies presented in this
paper. These values were below 0.70, the lower limit indi-
cated by Hair et al."” as a good internal consistency of the
instrument. In the three studies, we used the Portuguese
version translated and validated by Nascimento Junior
et al.'* and corroborate their previous finding suggesting
inconsistencies in the instrument's format for the Brazilian
context. However, when analyzing translation and valida-
tion studies for other cultural contexts, similar problems
were found in this dimension.

In the translation and validation of the questionnaire
for Chilean college students, the authors found a Cron-
bach's Alpha of 0.39 for the introjected dimension®’. In
the Spanish translation and validation, the dimensions of
external regulation (0.53) and introjected (0.64) also
showed the lowest internal consistencies®. The authors®
tested different adjustment models for the SMS-II and the
model with 5 factors (excluding Introjected regulation and
Item 15 of the scale) achieved a better model fit
(GFI = 0971; RMSEA = 0.44; AGFI 0.955;
TLI = 0.954; CFI = 0.966; CMIN/DF = 2.498;
AIC = 2244.378; explained variance of 66%) compared to
the 6-factor model (GFI = 0.948; RMSEA = 0.54;
AGFI = 0.926; TLI = 0091; CFI = 0.93; CMIN/
DF =3.272; AIC = 494.657; explained variance of 63%).

The authors of the original version of SMS-II
observed high Cronbach's Alpha coefficients for each
of the subscales except for the introjected dimension,
which presented a lower value but was still at an
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acceptable level®. This indicates that the low Alpha
found in questionnaires from different nationalities pos-
sibly reflect issues in the translation and adaptation
process, and not necessarily in the construct itself. A
recent study of translation and validation for Portugal
showed good wvalidity and reliability in all
dimensions®', suggesting that some differences in the
translation into Portuguese may assure the reliability of
the introjected dimension.

Our study and previous ones used Cronbach's Alpha
to assess the internal consistency of instruments, being one
of the most used measures to analyze the reliability of
measurement instruments. However, it is important to
recognize its limitation, being influenced by the number of
items evaluated'’. Due to the low number of items per
dimension, we also calculated McDonald's Omega and
found similar results corroborating the low internal con-
sistency of the introjected dimension.

The analysis of the item-dimension correlation of
the introjected regulation showed coefficients below
0.30 corroborating the low internal consistency of the
construct. According to Hair et al.'’, item-dimension
correlation coefficients above 0.50 are considered indi-
cators of a well-defined structure, considering that the
factor explains at least 25% of the item's variance.
When analyzing Cronbach's Alpha after excluding each
item, we did not find a pattern among the three studies.
In two studies, the exclusion of item 16 enabled an
increase in Alpha, while the exclusion of item 17
improved internal consistency in the third study. A
similar scenario is found in international literature. In
the translation and validation of the questionnaire into
Spanish from Mexico, the authors eliminated item 16 of
the introjected regulation dimension since it did not
meet the criteria for a correlation between item'’.
According to the authors, the introjected regulation
dimension should be analyzed and, possibly, reviewed,
since its reliability is questionable. In the translation
and validation for Turkey, the introjected regulation also
had the lowest Alpha (0.44) and still had item 7 elimi-
nated due to its low correlation between items’. These
findings indicate that there is no specific item respon-
sible for the low internal consistency of the dimension,
but that different items can contribute to this problem
according to the investigated context.

Although our study produced interesting findings of
the SMS-II questionnaire in the Brazilian context, it is
important to recognize the limitations of the present inves-
tigation. We used an online procedure for data collection,
and we do not know the circumstances and contexts that
the questionnaire was answered. We suggest that future
studies protocols based on a face-to-face collection to
compare the current findings.

Conclusions

In this study, we investigated the reliability of the
SMS-II questionnaire. As a potential of the instrument,
five of the six dimensions have good values of validity and
internal consistency. As a limitation, the dimension of
introjected regulation showed low reliability in the three
studies conducted by our group. It was not possible to
identify a problematic item, given that each item had a
different influence in the three studies. We suggest atten-
tion to this dimension when using it in the Brazilian col-
lege context.
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