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Introduction

Various countries and institutions have
identified the necessity to support stu-
dents who pursue an athletic career in
order to guide them in simultaneously
coping with the athletic and academic
challenges in their daily life. The combi-
nation of the athletic and academic ca-
reer is known as a dual career (DC; Stam-
bulova, Engström, Franck, Linner, &Lin-
dahl, 2015). Considering the DC from
a holistic perspective, student–athletes
face developmental tasks in other life
domains in addition to their academic
and athletic careers (Ryba, Stambulova,
Selänne, Aunola, & Nurmi, 2017; Wylle-
man, Reints, & De Knop, 2013). Hence,
student–athletes need guidance in their
DCs (Sallen & Gerlach, 2020). The EU
guidelines highlighted that the academic
career must be equally supported in or-
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der to continue with the DC (EU Ex-
pert Group, 2012). This equal support
concurrently demands a balanced mo-
tivation between the two life domains.
In the past, research concerning DCs
has often focused on student–athletes
in higher education (Aquilina & Henry,
2010; Gaston-Gayles, 2004; Lupo et al.,
2015). Thus, DC research among stu-
dent–athletes in adolescent elite sport
needs to be enhanced.

Motivation is one of the most promi-
nent aspects in DC research (Guidotti,
Cortis, &Capranica, 2015) as researchers
have identified motivation as one of the
key aspects in facilitating a successful
DC. Previous research on DC motiva-
tion involved a variety of theoretical ap-
proaches (Clancy, Herring, MacIntyre,
& Campbell, 2016; Guidotti et al., 2015).
Although self-determination theory has
been extensively referred to in academic
andathletic contexts (Vallerand, Pelletier,
Briere, & Senecal, 1992; Pelletier et al.,
1995), Kröhler and Berti (2014) found
that the self-determination theory is un-
suitable formeasuringmotivationamong
elite athletes since they do not differen-
tiate between the gradations of intrinsic,
integrated, identified, introjected, and
external motivation, but perceive only
two extremes. Moreover, an athletic ca-
reer demonstrates a voluntary pathway

that presents amore internally motivated
stimulus in comparison to the obligatory
academic career.

The dominant theoretical approach
of DC motivation, when academic and
athletic motivation is measured simulta-
neously, is the expectancy–value frame-
work (EVF) by Eccles and colleagues
(1993). The EVF is illustrated in the elec-
tronic supplement (Fig. S1). Wigfield
and Eccles (2000) proposed two main
dimensions in their framework. One
dimension is called “expectancy,” which
contains the short-term and present sub-
dimension ability beliefs as well as the
long-term sub-dimension expectations
for the future. The other dimension is
known as “task values” and constitutes
the sub-dimensions attainment value
(importance), intrinsic value (interest),
utility value (usefulness), and cost (Wig-
field & Eccles, 2000). Gaston-Gayles
(2004) as well as Aunola et al. (2018) are
the only researchers having measured
DC motivation among student–athletes
by using this framework. The US-
American Student–Athletes Motivation
Toward Sports and Academics Ques-
tionnaire (SAMSAQ, Gaston-Gayles,
2004) developed for athletes in higher
education has been adapted to various
cultural contexts such as Europe, Asia,
and South America (Lupo et al., 2015;
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Park & Lee, 2015; Quinaud et al., 2021),
but it relies on a mixture of diverse
motivation theories including EVF, self-
efficacy, and attribution theory. Aunola
et al. (2018) only explore task values
and, thus, only consider one part of
the EVF. Hence, an instrument that
measures DC motivation based on one
theoretical framework is lacking.

Moreover, no instrument exists that
measures DC motivation among stu-
dent–athletes in secondary school. Park
and Lee (2015) as well as Stambulova and
Wylleman (2019) specifically request an
instrument that investigates academic
and athletic motivation among younger
student–athletes. Niehuesandcolleagues
(2021) have shown that a translated and
adapted version of the SAMSAQ is
inappropriate for adolescent student–
athletes. Therefore, a new DC motiva-
tion measurement instrument needs to
bedeveloped. This instrument isurgently
needed as there is a noticeable research
gap for the target group of adolescent
student–athletes regarding DC motiva-
tion based on a lack of appropriate DC
motivation measurement instruments
for student–athletes in school.

In terms of construct validity, previ-
ous research has used constructs includ-
ing passion, identity, and chronic stress
that have been shown to be empirically
related to motivation. For instance, pas-
sion and motivation are theoretical con-
structs with a substantial overlap of their
contents. Empirical studies show that
a high motivation quality (intrinsic, au-
tonomous, learning goal, and task orien-
tation) is related to a high expression of
non-obsessive passion (Chamorro, Tor-
regrosa, Sánchez, García Calvo, & León,
2016; Fredricks, Alfeld, & Eccles, 2010;
Moeller, 2013). Furthermore, the iden-
tification with the academic and ath-
letic role has been associated with aca-
demic and athletic motivation (Fernan-
des, Moreira, & Goncalves, 2019; Love &
Rufer, 2021; Steele, van Rens, & Ashley,
2020). Eccles (2009, p. 81) even men-
tioned, “that the motivational aspects of
identity and identity formation processes
[. . . ] are directly related to [the] so-
ciocultural expectancy-value model of
motivated behavioral choices” indicat-
ing a positive relationship between iden-

tity and motivation. Lastly, the decrease
or absence of motivation or motivation
quality is often associated with burnout,
dropout, and chronic stress. The current
state of research supports this thesis of
a negative relation between motivation
and chronic stress in the academic and
athletic context (Gustafsson, Madigan,
& Lundkvist, 2018; Pascoe, Hetrick, &
Parker, 2019; Sorkkila, Ryba, Selänne, &
Aunola, 2018).

As suitable instruments to measure
motivation in academic and athletic con-
texts among adolescent student–athletes
are scarce, the present study (1) devel-
oped a scale that focuses on student–
athletes’ academic and athletic motiva-
tion in upper secondary school and (2)
evaluated this scale by exploring the psy-
chometric properties. The development
and evaluation of this scale is needed
for practical as well as research settings.
Practical settings includeDCcounselling
in selecting appropriate support mea-
sures and educational paths for student–
athletes as well as psychological support
in order to identify mental health prob-
lems and prevent chronic stress (Sallen,
Hemming, &Richartz, 2018a). InDC re-
search, instruments measuring DC mo-
tivation can be useful for exploring re-
lationships between motivation, health,
and performance indicators in the ath-
letic and academic domains.

Methodology and results

The process of development and evalu-
ation of the scale was divided into two
parts. Part 1 presents the development
and evaluation of the scale’s initial ver-
sion with sample 1 whereas part 2 fo-
cuses on the final version with sample 2.
Generally, the methodological approach
follows the standardised procedure put
forth by Boateng et al. (2018). The three-
phase guideline,which is subdivided into
nine steps, will be addressed in the fol-
lowing sections. An illustration of these
nine steps can be found in the electronic
supplement (Fig. S2).

In general, the descriptive statistical
analyses were conducted using SPSS
(version 26.0, IBM Corp., Armonk, NY,
USA). Exploratory (EFA) and confir-
matory factor analyses (CFA) as well

as correlation analyses were carried out
using Mplus (version 8.4; Muthén &
Muthén, Los Angeles, CA, USA). Latent
variables were used for all correlation
calculations. InMplus,missingdatawere
treated with full information maximum
likelihood.

Part 1: Methodological procedure
of the initial SAAMS version with
sample 1

Phase 1: Item development of the
SAAMS
In the first step, relevant domains were
identified and items were generated. The
self-report Student-Athletes’ Academic
and Athletic Motivation Scale (SAAMS)
has been developed based on the EVF
for student–athletes in secondary school.
Four items were initially developed for
each sub-dimension in the athletic and
academic domain and phrased accord-
ing to examples given in previous stud-
ies using this framework (Gaston-Gayles,
2004; Eccles & Wigfield, 1995; Flake,
Barron, Hulleman, McCoach, & Welsh,
2015; Wigfield & Eccles, 2000). An ex-
ception to this phrasing were the items
used for the ability beliefs. These items
are identical to the self-concept items de-
veloped by Marsh (1990) and adapted by
Brettschneider and Klimek (1998). All
itemsweredevelopeddomainspecifically
in order to create itempairings (e.g., “It is
important to me to deliver very good re-
sults in school” for the academic domain
and “It is important to me to deliver very
good results in sport” for the athletic
domain). The item pairs were worded
identically in order to ensure an equal
understanding and comparability of the
items. All itemsof the initial scale includ-
ing an English translation can be found
in the electronic supplement (Table S1).

The second step included the explo-
ration of the content validity. Items be-
longing to the respective sub-dimensions
were discussed between the authors who
came to a mutual agreement regarding
the selection and wording of the items.

Phase 2: Scale development
Inorder topre-test the scale in step3, field
pre-testing was chosen in the scale de-
velopment phase with the initial SAAMS
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version. The initial scale was distributed
to346 student–athletes (sample 1) in four
German secondary schools in three fed-
eral states between February 2020 and
November 2021. Afterwards, this scale
was analysed and revised resulting in the
final SAAMS.

Thecompletionof the scalewas super-
vised by trained personnel. Computer-
assisted personal interviewing (CAPI)
was chosen as requested by the schools
in order to reduce errors associated
with data entry and to enable the data
collection of a large sample size.

The fourth step included the survey
administration and the organisation of
thesample. Allparticipantswereactive in
high-performance sport. They (a) train
in sports with the aim of improving their
athletic performances, (b) participate in
sport competitions, (c) are formally reg-
istered as a competitor at a local, regional,
or national sport federation, and (d) have
sport training and competition as one of
their major activities or focus of personal
interest (Araújo & Scharhag, 2016). De-
tailed sample descriptions are listed in
. Table 1.

In the fifth step, item reduction anal-
ysis was conducted. The initial SAAMS
version was investigated for general fit of
data by evaluating the mean values and
standard deviations of the items, nor-
mal distribution, skewness, and kurtosis
as well as item difficulty and inter-item
correlations.

Step 6 included the extraction of fac-
tors for the scale development phase. The
initial SAAMS with sample 1 was eval-
uated using EFA with varimax rotation.
Separate EFAs were run for the academic
and athletic domain.

Results of the EFA with the initial
SAAMS version using sample 1

Factor loadings of separate EFAs without
previously defined factors as well as the
scree plot for the academic and athletic
domain indicated that there should be
either four or five factors for the aca-
demic and athletic motivation respec-
tively. A six-factor model was initially
assumed. However, an EFA run with
four, five, and six factors demonstrated
the best solution for a five-factor model

as these factors can be defined content
wise. Thesemodels as well as theirmodel
fits can be found in the electronic sup-
plement (Tables S3–S6).

Part 2: Methodological procedure
of the final SAAMS version with
sample 2

Phase 1: Item development of the
SAAMS
After the initial scale development phase,
the instrument was revised based on re-
sults of the EFA. Some items were re-
jected due to weak factor loadings. These
items were reworded in order to replace
missing items. Adjustments between the
SAAMSversionsaredisplayed inTableS7
(see electronic supplement). In the final
version, five items eachmeasured athletic
and academic expectation, six items each
measured athletic and academic impor-
tance as well as interest, three items each
measured athletic and academic useful-
ness, and eight items eachmeasured ath-
letic and academic costs. The items re-
garding the self-concept remained un-
touched in the revision process. The
items of the final scales as well as an
English translation can be found in the
electronic supplement (Table S2).

Phase 2: Scale development
In the scale evaluation phase, the final
SAAMS was completed by 497 student–
athletes (sample 2) in three Austrian and
nine German schools in one Austrian
and five German federal states between
March and July 2022. The initial andfinal
SAAMS version were tested on separate
samples. Detailed sample descriptions
are listed in . Table 1. Item reduction
analysis was conducted by investigating
the final SAAMS version for general fit
of data.

Phase 3: Scale evaluation
For the seventh step, dimensionality and
measurement invariance were tested for
the final SAAMSwith sample 2. The tests
ofdimensionality, alsoknownas factorial
validity, were conducted with CFA run
for a five- and six-factor solution with
the aim of finding the best fitting solu-
tion. The CFA for a five-factor solution
was conductedbased on the results of the
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Abstract
Previous dual-career (DC) research focused
on measuring student–athletes’motivation
in the academic and athletic contexts.
Existing measurement instruments are
insufficient for adolescent student–athletes
and countries with independent education
and sport systems. The Student–Athletes’
Academic and Athletic Motivation Scale
(SAAMS) was developed based on the
expectancy–value framework (EVF) with
its dimensions ability beliefs, expectations,
importance, interest, usefulness, and cost.
The development of the SAAMS followed
three phases: (1) itemdevelopment, (2) scale
development, and (3) scale evaluation. The
initial version was testedwith 346 student–
athletes (mean age= 17.3 years; females=
47.7%). A revision phase resulted in a final
SAAMS tested with 497 student–athletes
(mean age= 17.0 years; females= 42.9%).
Exploratory and confirmatory factor analyses
were conducted for the evaluation. Several
models were testedwith the best results for
a six-factor model as assumed by the EVF.
The SAAMS is suitable for an extensive range
of research and practical applications.

Keywords
Dual career · Elite sport · Validation ·
Confirmatory factor analysis · Education

EFA with the initial version. In order to
replicate the six-factor structure of the
EVF, a CFA with a six-factor solution
was also run. A maximum likelihood
parameter (MLR) estimator was chosen
for the data analysis as it provides robust
standard errors. Following the results of
the CFA, items not loading on any fac-
tor (≤0.40) or loading on more than two
factors (≤0.32) were removed ensuring
that at least three items represent one
factor, following the recommendations
by Osborne (2014). Moreover, the selec-
tivity, reliability, and the descriptive data
were used in order to determine the items
that had to be removed. Items were only
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Table 1 Description of sampleswith student–athletes
Total sample of the initial
SAAMS (N= 346)

Total sample of the final
SAAMS (N=497)

M (SD) M (SD)Age (years)
17.3 (1.4) 17.0 (1.0)

Gender n (%) n (%)

Male 180 (52.0) 282 (56.7)

Female 165 (47.7) 213 (42.9)

Elite squad level n (%) n (%)
A and B squad (interna-
tional level)

19 (5.5) 31 (6.2)

C squad (national level) 2 (0.0) 100 (20.1)

D/C squad (regional level) 80 (23.1) 61 (12.3)

D squad (regional level) 39 (11.3) 126 (25.4)

Other squad level 116 (33.5) 45 (9.1)

No squad level 90 (26.0) 126 (25.4)

Groups of Olympic sport
disciplines

n (%) n (%)

Endurance sportsa 101 (29.2) 80 (16.1)

Team sports/sports gamesb 117 (33.8) 246 (49.5)

Strength and speed–
strength sportsc

43 (12.4) 66 (13.3)

Combat sportsd 54 (15.6) 31 (6.2)

Artistic composition sportse 6 (1.7) 14 (2.8)

Multidiscipline sportsf 20 (5.8) 35 (7.0)

Othersg 5 (1.4) 25 (5.1)
ae.g., canoeing, running, rowing, swimming
be.g., handball, football, volleyball, water polo
ce.g., weightlifting, athletics (sprinting, jumping, throwing, shot put)
de.g., judo, boxing, wrestling
ei.e., figure skating, cheerleading
fi.e., triathlon, decathlon, modern pentathlon
gi.e., equestrian, sport shooting

kept if item pairing for both domains
was given. For the interpretation of the
model results, Hooper et al. (2008) sug-
gest thresholds of≤0.05 for the standard-
ised root mean square residual (SRMR),
≥0.95 for the comparative fit index (CFI),
and ≤0.08 for the root mean square er-
ror of approximation (RMSEA). How-
ever, Hu and Bentler (1999) suggest that
in complex cases the combination rules
should be followed. These rules indicate
good fits of models if the CFI is close to
0.95 in combination with the SRMR be-
ing close to 0.09 and the RMSEA >0.05
in combination with the SRMR >0.06.

In addition to the suggestions by
Boateng et al. (2018) concerning the
scale evaluation, a multigroup compar-
ison was used in order to investigate
whether the final SAAMS is able to
equally depict academic and athletic

motivation among male and female stu-
dent–athletes (Brown, 2015). The model
fits of the CFAwere calculated separately
formales and females and comparedwith
the model fits of the configural, metric,
and scalar models. The models were
calculated in order to test for the best
model based on the student–athletes’
sex.

The eighth step included the test for
reliability for the final SAAMS with
sample 2. In order to assess the in-
ternal consistency of the SAAMS sub-
dimensions, McDonald’s ω was calcu-
lated for the six factors replicating the
sub-dimensions (Hayes & Coutts, 2020).

Lastly, the final SAAMS with sample
2 had to be tested for validity. Pearson’s
correlation was used in order to test
for convergent and criterion validity.
For the convergent validity, the relation

between motivation and passion as well
as identity was determined. A positive
correlation between the athletic motiva-
tion measured by the SAAMS and the
non-obsessive athletic passion measured
by the Com.pass Scale (Moeller, 2013;
McDonald’s ω= 0.95) was expected.
Moreover, a positive correlation was ex-
pected between motivation and identity
in the academic and athletic contexts.
In order to measure student–athletes’
identity, the Athletic Identity Measure-
ment Scale (AIMS; Brewer, Van Raalte,
& Linder, 1993; AIMS-D, Schmid &
Seiler, 2003; McDonald’s ω= 0.89) and
the Student Identity Measurement Scale
(SIMS; Engström, 2011; McDonald’s
ω= 0.79) were used. Criterion validity
was examined by correlating motivation
with excessive demands. The latter was
measured with an adapted version of the
sub-scale “excessive demands for work”
in the Trier Inventory for Chronic Stress
(TICS; Petrowski et al., 2018; Sallen,
Hirschmann, & Herrmann, 2018b) for
the academic (McDonald’s ω= 0.88) and
the athletic context (McDonald’s ω=
0.92). Negative correlations between
motivation and excessive demands were
expected. Moreover, the criterion valid-
ity was verified by correlating the time
spent for extracurricular school work
and competitive training with academic
and athletic motivation. For the time
spent for training, the mean values of the
training hours of student–athletes were
used. Thesemean values were relativised
in relation to the sport disciplines indi-
cated in . Table 1, since Brettschneider
(1999)mentioned that the training hours
of student–athletes are related to their
sport discipline. As motivation is sup-
posed to predict behaviour, a moderate
positive correlation was expected.

Results regarding the final SAAMS
version with sample 2

The CFAs run in step 7 demonstrated
the best solution for a six-factor model.
Three items were kept for each factor. All
other itemswere identifiedasdifficultdue
to their loadings, their selectivity, their
descriptive data, aswell as a simultaneous
comparison between the academic and
athletic motivation. The final six-factor
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Fig. 18 Resultsoftheconfirmatory factoranalysisregardingthefinalsix-factormodel foracademic (a)
and athletic (b)motivation

model is presented in . Fig. 1. The five-
factor models and their model fits can
be found in the electronic supplement
(Table S8, Figs. S3 and S4). Subsequently,
the academic and athletic domain were
summarised in newmodels (see.Fig. 2).
The model fits of all CFAs are listed in
. Table 2. The testing for measurement
invariance resulted in a configural, met-
ric, and scalar model. These model fits
are included in . Table 2.

TheMcDonald’sωvalues forall factors
representing the sub-dimensions calcu-
lated instep8 inorder to test for reliability
are displayed in . Fig. 2a.

Finally, the results of the tests for va-
lidity, namely, the correlation analyses,
are listed in . Table 3.

Discussion

The present study aimed to develop
a scale that measures academic and
athletic motivation among adolescent
student–athletes in upper secondary
school. For this purpose, the newly
developed SAAMS was evaluated fol-
lowing a standardised procedure by
Boateng et al. (2018).

In step 6, an EFA with the initial
SAAMS version resulted in a five-factor
model although a six-factor model was
expected inaccordancewiththeEVF(Ec-
cles et al., 1993). The factors replicate the
sub-dimensions of the theoretical EVF.
Particular problems arose with the item
removal in the factors importance and

interest. Moreover, difficulties with the
loadings regarding the factor cost were
identified. Despite these difficulties, the
five factors can be interpreted in line with
the EVF. Although separate sub-dimen-
sions in the EVF, one factor of the initial
SAAMS version constitutes the student–
athletes’ task values importance and in-
terest. Previous research (Wigfield & Ec-
cles, 2000) has highlighted that these two
factors are closely related, even pointing
out that there could be more task val-
ues such as happiness or freedom and
that the value one places on a task might
be influenced by the value that signifi-
cant others such as parents, teachers, or
coaches place on the task. Therefore, it is
not surprising that the sub-dimensions
importance and interest are represented
by just one factor. Nevertheless, items
were reworded and added in the revi-
sion process in order to explore further
aspects of academic and athletic moti-
vation with particular focus on the sub-
dimensions importance, interest, and cost.

Although the EFA of the initial ver-
sion resulted in a five-factormodel, a six-
factor model was attempted in the sev-
enth step by testing for dimensionality
in order to replicate the EVF. The sep-
arate CFAs for the academic and ath-
letic motivation verified the attempted
six-factor model as the factor loadings
are over 0.60, indicating a fitting model.
All model fits meet the thresholds by
Hooper et al. (2008) when the mod-
els for academic and athletic motivation
are calculated separately. In summary,
the results of the separate CFAs suggest
that a six-factor model is applicable for
the final SAAMS. These six factors repli-
cate the originally attempted sub-dimen-
sions: ability beliefs, expectation, impor-
tance, interest, usefulness, and cost. More-
over, the six factors for the academic and
athletic domain can be combined into
one model with second-order factors as
to explore motivation across various life
domains. The two second-order factors
include academic and athletic motiva-
tion which clearly indicate that student–
athletes are able to differentiate between
both domains. Moreover, a model with
four second-order factors was calculated
with regard to the four dimensions: aca-
demic and athletic expectancies as well

German Journal of Exercise and Sport Research
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 = .86

b

 = .86

b

Fig. 28 Resultsof fourmodels combingacademicandathleticmotivation.aDomainsecond-ordermodelof theSAAMSwith
McDonald’sω foreach sub-dimension. bDomain second-ordermodel of theSAAMSincluding item-pairingcorrelations.cDi-
mension second-ordermodel of the SAAMS. dDimension second-ordermodel of the SAAMSincluding item-pairing correla-
tions

as academic and athletic task values. Al-
though not all model fits of these sec-
ond-order models meet the thresholds
(Hooper et al., 2008), the combination
rule by Hu and Bentler (1999) can be ap-
plied highlighting a fit for themodelwith
four dimensions as second-order factors.

In addition, the SAAMS was tested for
measurement invariance by calculating
configural, metric, and scalar models.
The model fits of these three models as
well as separate models for female and
male student–athletes result in similar
fits to the original model. Hence, the

SAAMS is able to depict academic and
athletic motivation between females and
males equally.

In the iterative process of receiving the
best CFA solution, several items had to
be removed. Interestingly, all reverse-
worded items were removed although
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Fig. 28 (Fortsetzung)

these items aimed to prevent response
bias. This removal of reverse-worded
items is in line with recent findings that
these items do not prevent response bias,
but more significantly lead to confusion
and inattention (Van Sonderen, Sander-
man, & Coyne, 2013).

In step 8, reliability was tested. The
McDonald’s ω values indicate substantive
internal consistency for all factors. This
finding emphasises the appropriateness
of the SAAMS for measuring academic
and athletic motivation among student–
athletes in secondary school.

The validity was tested in the last step.
The findings regarding the correlations
for the convergent and criterion valid-
ity are in line with previous assump-
tions, since positive relationships were
found between identity and motivation
aswell aspassionandmotivation. Incon-
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Table 2 Model fits of the six-factormodel for the domains of academic and athleticmotivation
aswell as the combined SAAMSmodel using confirmatory factor analysis for the final SAAMS
(N=497)

CFI RM-
SEA

SRMR χ2 df p

Separatemodels
Academicmotivation 0.933 0.069 0.047 386.9 120 <0.001

Athletic motivation 0.962 0.054 0.039 282.6 120 <0.001

Combinedmodels
Domain second-order SAAMS 0.892 0.053 0.072 1383.2 581 <0.001

Domain second-order SAAMSwith correla-
tions

0.898 0.052 0.070 1321.4 563 <0.001

Dimension second-order SAAMS 0.910 0.048 0.066 1245.8 576 <0.001

Dimension second-order SAAMSwith
correlations

0.916 0.048 0.065 1187.2 558 <0.001

Measurement invariancemodels for sex
Female student–athletes (n= 213) 0.903 0.055 0.054 876.0 528 <0.001

Male student–athletes (n= 282) 0.903 0.054 0.053 959.3 528 <0.001

Configural model 0.903 0.055 0.054 1837.7 1056 <0.001

Metric model 0.904 0.054 0.056 1848.8 1080 <0.001

Scalar model 0.901 0.054 0.057 1897.1 1104 <0.001

SAAMS Student–athletes’ Academic and Athletic Motivation Scale, df degrees of freedom, CFI com-
parative fit index, RMSEA root mean square error of approximation, SRMR standardised root mean
square residual

trast, negative correlations were found
between motivation and excessive de-
mands. It is interesting that the impact of
the excessive demands seems tobehigher
for school than for sport. This finding,
however, is not surprising as student–
athletes are committed to sports volun-
tarilywhereas school is compulsory. Pos-
itive, although weak, correlations were
found between the time spent for ex-
tracurricular school work and academic
motivation as well as the time spent for
competitive training and athletic moti-
vation. Hence, the correlations indicate
a good convergent and criterion validity
of the SAAMS.

In general, the results indicate that the
SAAMS is appropriate for measuring ad-
olescent student–athletes’ academic and
athleticmotivation. ThefinalSAAMSde-
picts the theoretical six-dimensionmodel
on the empirical level. Moreover, the
SAAMS contributes to the discourse of
DC research as the scale emphasises the
importance of conducting research with
student–athletes insecondaryschools. In
comparison to other instruments mea-
suring DC motivation (Gaston-Gayles,
2004; Aunola et al., 2018), one can argue
that the SAAMS is the only instrument

that is based on a single theoretical un-
derpinning and yields better statistical
results.

The strength of the present study
can be found in the novel approach
of combining academic and athletic
motivation in one scale in order to
fully depict DC motivation. Although
domain-specific instruments are still
disputed, Heckhausen and Heckhause
(2018) emphasised that life-domain-
specific instruments measuring motiva-
tion provide substantial benefits. The
SAAMS constitutes such a domain-
specific instrument as the scale differen-
tiates between the academic and athletic
life context. Moreover, the SAAMS is
the first scale constructed specifically
for adolescent student–athletes in up-
per secondary school. In addition, the
SAAMS seems to be independent of the
specific location and type of sport school
as well as the region and educational
system, as the SAAMS was conducted
in German and Austrian federal states.
However, further studies need to inves-
tigate the adequacy of the SAAMS for
measuring academic and athletic moti-
vation indiverse cultural and educational
contexts.

Table 3 Pearson’s correlations for aca-
demic and athleticmotivation aswell as
academic and athletic identity, excessive
demands, athletic passion, and time spent
for school work/training (N= 497)

Aca-
demic
motiva-
tion

Athletic
motiva-
tion

Academicmotivation – 0.14*

Athletic motivation 0.14* –

Academic context

Academic identity 0.41** 0.05

Academic excessive
demands

–0.63** –0.06

Time spent for extra-
curricular school work

0.13** 0.05

Athletic context

Athletic identity –0.18** 0.34**

Athletic excessive
demands

0.07 –0.22**

Athletic passion 0.24** 0.53**

Time spent for com-
petitive training

0.07 0.12**

*p< 0.05, **p< 0.01

Besides the strength of the study, limi-
tations should be considered. In terms of
the method, most steps of the procedure
suggested by Boateng et al. (2018) have
been followed. However, some minimal
deviations can be found. In step 3, the
pre-testing of the items was conducted
with a large sample rather than a small
group in several rounds. Furthermore, as
the study aimed to have equal scales for
academic and athletic motivation, some
itemshad to be deleted or kept during the
EFAs in order to achieve equity, which
might have led to a quality reduction
in the initial SAAMS. Nevertheless, the
CFAs show approval of the final solu-
tion with six factors. In order to test for
the discriminant validity of the results
of the CFAs, further examinations of the
SAAMS have to be conducted. More-
over, the SAAMS has not yet been used
in a longitudinal study. Future studies
should evaluate the scale longitudinally
with re-test reliability. Lastly, the items
werewordedwith theaimofbeingcultur-
ally unspecific. This unspecificity seems
to be true for the two German-speaking
countries involved. However, thecultural
specificity needs to be explored further,
possibly in multicultural teams.
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Conclusion

Previous research regarding DC moti-
vation focused on student–athletes in
higher education (Fernandes et al., 2019;
Gaston-Gayles, 2004; Lupo et al., 2015;
Park & Lee, 2015). The newly developed
SAAMS contributes to the discourse
of DC motivation research by focusing
on adolescent student–athletes in upper
secondary school. In light of the EVF,
this scale is able to depict adolescent
student–athletes’ academic and athletic
motivation. Based on existing findings,
an extensive range of research and prac-
tical applications can be suggested for
the SAAMS. As the athletic performance
is not the only indicator for the partici-
pation in DC support services and since
motivational aspects should additionally
be considered, the SAAMS can possibly
be used for talent identification and
selection when making decisions about
the access to and provision of support
services. Another possible practical field
of application for this scale is the usage by
practitioners such as teachers, coaches,
and DC counsellors in order to indi-
vidually guide student–athletes through
a successful DC. Moreover, the SAAMS
can potentially be used in practical and
research settings by documenting the
longitudinal development of student–
athletes’ academic and athletic motiva-
tion. Further applications in research
contexts include the description and
prediction of DCs with regard to moti-
vation. For example, optimal motivation
profiles for a successful DC can be iden-
tified using the SAAMS by investigating
student–athletes’ motivation with regard
to academic and athletic achievements,
health, burnout, etc.
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