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Check for
Updates.

Physical activity in children and ado-
lescents is associated with a variety of
physical and mental health outcomes.
For example, higher levels of physi-
cal activity have been associated with
a lower risk of developing depressive
symptoms (Kandola, Lewis, Osborn,
Stubbs, & Hayes, 2020), a lower risk of
becoming obese (Ekblom-Bak, Ekblom,
Andersson, Wallin, & Ekblom, 2018),
and enhanced bone mass (Mantovani
et al,, 2018). Although there is clear evi-
dence for the benefits of regular physical
activity, research shows that physical ac-
tivity often declines during adolescence
(Finne, Bucksch, Lampert, & Kolip,
2011; Kandola et al, 2020). Together
with the finding that the level of physical
activity in youth predicts the level of
physical activity later in life (Telama
et al,, 2014), the decrease in physical
activity points to the importance of un-
derstanding the factors that contribute
to the maintenance of physical activity
at a young age.

In exercise psychology, physical activ-
ity has been studied from different per-
spectives. Traditionally, based on social
cognitive approaches (e.g., Ajzen, 1991),
much research used social-cognitive con-
structs such as intention or self-efficacy
to explain differences in physical activ-
ity (e.g., Hagger, Chatzisarantis, & Bid-
dle, 2002). Consistent with dual-pro-
cessapproaches (e.g., Brand & Ekkekakis,
2018; Strobach, Englert, Jekauc, & Pf-
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effer, 2020) another stream of research
focused on the role of affective processes
related to physical activity (e.g., Rhodes
& Kates, 2015). The focus on affective
processes is based on the idea that in-
dividuals are more likely to engage in
behaviour associated with positive affec-
tive responses and avoid behaviours as-
sociated with negative affective responses
(Brand & Ekkekakis, 2018). Because
these theoretical approaches have pri-
marily focused on the physical activity of
adults, the question arises to what extent
they can be transferred to children and
adolescents. The brain development of
youths implies that they differ substan-
tially from adults in their cognitive pro-
cesses such as working memory and re-
sponse inhibition (Luna, Padmanabhan,
& O’Hearn, 2010). Moreover, children
and adolescents usually have less auton-
omy over their behaviour and rely more
onthesupportof caregivers (Rosenkranz,
Ridley, Guagliano, & Rosenkranz, 2021).
It is also argued that attempts to increase
physicalactivityamongchildrenand ado-
lescents should focus less on the conse-
quences of physical activity (e.g., increas-
ing the awareness of health-related out-
comes), but rather on the psychological
processes that drive them to be physi-
cally active (Weiss, 2000). These aspects
are taken into account by the Weiss-Har-
ter model (Weiss, 2000), which focuses
explicitly on youth physical activity and

provides the theoretical framework of the
present study.

By adapting Harter’s (1987) model of
self-esteem to the domain of physical ac-
tivity, the core assumption of the Weiss-
Harter model is that self-esteem medi-
ates the effects of perceived competence
and perceived social support on enjoy-
ment and physical activity (see BFig. 1
in the result section as a graphic repre-
sentation). In this sense, the Weiss-Har-
ter model encompasses constructs such
as enjoyment, perceived social support,
or perceived competence, which are also
relevant in dual-process approaches and
social-cognitive approaches, while addi-
tionally emphasising the role of the self.

Contemporary theoretical approaches
on the selfare often based on the model of
Shavelson, Hubner, and Stanton (1976),
in which the selfis conceptualized in a hi-
erarchical and multidimensional struc-
ture. Considering the general self-con-
cept at the apex of this structure, the
physical self-concept is one of its main
domains, which in turn is subdivided
into more specific domains, such as the
perceptions of one’s physical ability or
physical appearance. While the general
self-concept and its domains usually in-
clude descriptions of oneself, self-esteem
carries an evaluative component involv-
ing an assessment of one’s worth (Har-
ter, 1987). The extent to which indi-
vidual domains of the self-concept in-
fluence one’s self-esteem depends on the
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importance the individual attaches to the
specific domain (Fox & Wilson, 2008).
The psychological construct of self-es-
teem has been addressed by various the-
oretical approaches related to physical
activity, such as the exercise and self-
esteem model (Sonstroem & Morgan,
1989), the skill development model, the
self-enhancement model, or the recip-
rocal effects model (for a comparison of
the last three see Marsh, Papaioannou, &
Theodorakis, 2006), and is also the cen-
tral psychological construct in the Weiss-
Harter model (Weiss, 2000).

According to the Weiss-Harter model,
self-esteem mediates the effects of per-
ceived competence and perceived social
support on physical activity and enjoy-
ment (Weiss, 2000). The positive direct
effect of self-esteem on physical activity is
based on the idea that individuals are mo-
tivated to pursue situations in which they
can effectively demonstrate their abilities
and is in line with the aforementioned
self-enhancement model (e.g., Fox &
Wilson, 2008). This assumption is gen-
erally supported in the literature (e.g.,
Adachi & Willoughby, 2014; deJonge,
Mackowiak, Pila, Crocker, & Sabiston,
2019; for a narrative review see Fox &
Wilson, 2008). At the same time, con-
sistent with the reciprocal effects model
(Marsh et al, 2006), it is important
to emphasize that studies suggest that
the association between self-esteem and
physical activity is bi-directional (e.g.,
Garn et al,, 2019; Trautwein, Gerlach,
& Ludtke, 2008; Wagnsson, Lindwall,
& Gustafsson, 2014). These findings
indicate that higher self-esteem leads
to more physical activity, while at the
same time more physical activity leads
to higher self-esteem.

Perceived competence is another psy-
chological construct in the Weiss-Harter
model (Weiss, 2000). Considering the
hierarchical model of Shavelson et al.
(1976), the physical self-concept as a sub-
domain of the general self-concept often
includes perceptions of competence (Fox
& Wilson, 2008). In the context of phys-
ical activity, these perceptions comprise
different aspects such as strength, en-
durance, or coordination (Marsh & Red-
mayne, 1994). In a meta-analysis that
focused on the association of various
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forms of physical self-concept and phys-
ical activity, perceived competence had
the strongest association with physical
activity (Babic et al., 2014). The associa-
tion between perceived competence and
physical activity is consistent with the
assumption that high perceived compe-
tence is associated with a higher expec-
tation of success, which makes it more
likely that a behaviour will be maintained
persistently (Harter, 1978). Moreover, in
line with the Weiss-Harter model, per-
ceived competence has been shown as
a source of higher global self-esteem in
youth (Ebbeck & Weiss, 1998).

Perceived social support refers to so-
cial sources that may support physical
activity (Weiss, 2000). For children and
adolescents, parents constitute an impor-
tant social element in their socialization.
Pointing to the importance of role mod-
elling, parents’ physical activity level has
been shown to be positively associated
with the level of their children (Gar-
riguet, Colley, & Bushnik, 2017). Par-
ents may also indirectly influence their
children by providing opportunities and
encouragement for physical activity (Tate
et al,, 2015). Besides parents, peers also
have been shown to have an impact on
adolescents’ physical activity (Fitzgerald,
Fitzgerald, & Aherne, 2012). In partic-
ular, perceived peers’ social support has
been shown to influence physical activ-
ity as well as their enjoyment and self-
efficacy (Silva, Lott, Mota, & Welk, 2014).

The final construct in the Weiss-Har-
ter model (2000) is enjoyment. Enjoy-
ment as a positive emotion linked with
experiences of pleasure or fun has been
consistently associated with physical ac-
tivity in youth (for a meta-analysis see Na-
suti&Rhodes, 2013). Because enjoyment
of physical activity may be an important
buffer against the declines in physical ac-
tivity during adolescence (Haas, Yang, &
Dunton, 2021), understanding the fac-
tors associated with enjoyment may be
helpful both from theoretical as well as
applied perspectives. According to the
Weiss-Harter model (2000), self-esteem
is an antecedent of enjoyment, while en-
joyment predicts physical activity.

In a recent article, the Weiss-Harter
model was tested as a whole, allowing
for the extrapolating of the multivariate

associations among variables and their
relevance in explaining physical activ-
ity in youth (Jekauc et al., 2019). In
two samples of German participants aged
11-17 years, using cross-sectional data,
structural equation modelling did not
show a good model fit for the proposed
model (in the smaller of the two samples,
perceived competence was notincluded).
This led the authors to compute an alter-
native model, where perceived social sup-
portalso had a direct effect on enjoyment
and physical activity (see @ Fig. 2 in the re-
sult section as a graphic representation).
Because both parental and peer support
are considered important sources forado-
lescents (Weiss, 2000), perceived social
support was operationalised by a mea-
sure reflecting both sources (Reimers,
Jekauc, Mess, Mewes, & Woll, 2012). This
adapted model showed a better model fit
in both samples than the original Weiss-
Harter model (Jekauc et al., 2019). In
particular, the adapted model showed
strong direct effects of perceived social
support on enjoyment and physical ac-
tivity, whereas the direct effects of self-
esteem on these variables were negligi-
ble. Thus, consistent with other research
(Mendonga, Cheng, Mélo, & de Farias
Junior, 2014; Sallis, Prochaska, & Taylor,
2000), the authors concluded that per-
ceived social support may play a more
important role than initially assumed in
the Weiss-Harter model (Jekauc et al,,
2019).

The current study

Given the decline in physical activity
in adolescence, the Weiss-Harter model
may provide a useful theoretical frame-
work for understanding youth physical
activity. While the Weiss-Harter model
considers self-esteem as the most cen-
tral construct mediating the effects of
perceived competence and perceived so-
cial support (Weiss, 2000), two recent
cross-sectional studies suggest that per-
ceived social support may have direct
effects on enjoyment and physical ac-
tivity (Jekauc et al., 2019). Because the
results of these studies were based on
cross-sectional data, the purpose of the
current study was to test the two alterna-
tive models in a prospective design. In



particular, we tested and compared the
extent to which the two models could
predict (1) future physical activity and
(2) a change in physical activity between
the first and the second assessment.

Methods

Participants

The sample was derived from the Mo-
torik-Modul-Study (MoMo; Woll et al.,
2021), which is a submodule of the
German Health Interview and Exami-
nation Survey for Children and Ado-
lescents (KIGGS) conducted by the
Robert Koch Institute. In both the
MoMo- and the KIGGS-Study, partici-
pants were informed in detail about the
study and gave written consent. More-
over, participants’ parents gave written
consent for their children. The study
was conducted according to the Dec-
laration of Helsinki. Ethical approval
was obtained by the Charité Univer-
sititsmedizin Berlin ethics committee.
For the KIGGS-Study, recruitment was
conducted on the basis of a two-stage
sampling approach (for a detailed de-
scription, see Kurth etal., 2008). Ina first
step, 167 communities were selected in
Germany by proportionately considering
the level of urbanization and geographic
distribution (i.e., the communities were
stratified according to the residence in
former East Germany, West Germany,
or the city of Berlin). In a second step,
using an age-stratified procedure, chil-
dren and adolescents aged 4-17 were
randomly drawn from official registers.
The MoMo-Study as a submodule of
the KIGGs-Study aims to examine chil-
dren’s and adolescents’ development of
physical fitness and physical activity as
well as their psychological, social, and
environmental determinants (Woll et al.,
2021). After the baseline assessment
(TO: 2003-2006), three more assessment
waves were conducted (T1: 2009-2012,
T2: 2015-2017, and T3: 2018-2022).
The present study investigated the as-
sociations between the assessments of
T1 (2009-2012) and T2 (2015-2017).
Baseline assessment (T0: 2003-2006)
was not considered as data on the psy-
chological constructs of interest was
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Abstract

To counteract low physical activity levels

in children and adolescents, it is crucial

to understand the relevant psychological
processes that can promote physical activity
in this age group. The Weiss-Harter model
focuses on self-esteem as a central construct
for physical activity promotion in youth,
which mediates the effects of perceived
competence and perceived social support on
enjoyment and physical activity. However, in
two cross-sectional studies, an adapted model
was found to have a better model fit in which
perceived social support has additional direct
effects on physical activity and enjoyment.
The purpose of the present study was to
compare the original Weiss-Harter model and
the adapted model in a prospective study
design. Data were based on two assessment
waves of the German Motorik-Modul-Study
involving 1107 participants (603 female)
with a mean age of 13.98 years (SD=2.03).
Participants filled out questionnaires on
perceived competence, perceived social
support, self-esteem, enjoyment, and
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moderate-vigorous physical activity (MVPA)
during the first assessment. MVPA was again
assessed about five years later allowing

to test whether the models could predict
(1) future MVPA and (2) the difference of
MVPA from the first to the second assessment.
For both research questions, the original
Weiss-Harter model (Model 1a: x?= 812.44;
df=95; p<0.01; CFl=0.905; RMSEA = 0.083;
Model 2a:x2=755.29; df=95; p< 0.01;
CFl1=0.910; RMSEA = 0.079) had a worse

fit than the adapted model (Mo-

del 1b:x*=512.19; df=93; p< 0.07;
CFl=0.943; RMSEA = 0.065; Mo-

del 2b: y2=513.25; df=93; p< 0.01;
CFI=0.943; RMSEA = 0.064). The results of
this study highlight the role of perceived
social support for youth MVPA.

Keywords

Enjoyment - Moderate-vigorous physical
activity - Self-esteem - Perceived competence -
Adolescents

not collected for participants between
the ages of 11 and 17 years. Also, we
did not include data of T3 (2018-2022)
as data collection partially took place
before and partially during the Covid-
19 pandemic. These different conditions
of data collection could have potentially
confounded our analysis. To assess the
trajectory of physical activity, only those
participants who took part in both as-
sessment waves of interest (T1 and T2)
and who were between 11 and 17 years
old at T1 were considered. Subsequently,
a total of 1107 participants (603 female)
with a mean age of 13.98 (SD=2.03) at
T1 (wave 2009-2012) were considered
for this study.

Measures

For each individual, two measures of
physical activity were considered. The
first took place during the assessment
wave T1 of 2009-2012 and the sec-
ond during the assessment wave T2 of

2015-2017. For the four psychological
constructs (i.e., perceived social support,
perceived competence, self-esteem, and
enjoyment), only the measures during
the assessment wave T1 of 2009-2012
were considered.

Physical activity

The MoMo Physical Activity Question-
naire (Jekauc, Wagner, Kahlert, & Woll,
2013b) was used to measure physical
activity.  This questionnaire contains
28 items to measure physical activity
in school, during leisure time, and in
sports clubs. For those participants who
were not at school anymore, physical
activity at work was assessed. Previous
results indicate a moderate test-retest
reliability and a moderate correlation
with accelerometer-recorded moderate-
to-vigorous physical activity (MVPA;
Jekauc et al, 2013b). In the present
study, the outcome measure was min-
utes of MVPA per week.

German Journal of Exercise and Sport Research
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Perceived social support (parental
and peer)

Perceived social support was measured
using two subscales of the German social
support scale by Reimers et al. (2012).
The first subscale includes 5 items (e.g.,
“Do your parents support you in your
sport?”) measuring perceived support by
parents and the second subscale includes
3 items (e.g., “How often do your friends
ask you to play or to do sport together?”)
measuring perceived support by peers
on a 4-point Likert scale ranging from
1= neverto4 = always. The questionnaire
has been shown to have a moderate test-
retest reliability, a good internal consis-
tency and a moderate correlation with
indices of physical activity (Reimersetal.,
2012). In the present study, Cronbach’s
alphawas 0.80 for perceived parental sup-
portand 0.78 for perceived peer support.

Perceived competence

Perceived competence was measured
with the German version of the phys-
ical self-concept questionnaire (Stiller,
Wiirth, & Alfermann, 2004), which is
based on the hierarchical and multi-
dimensional self-concept by Shavelson
et al. (1976). Because the subscales of
this questionnaire reflect perceptions of
competence in different areas of phys-
ical activity (see examples below), this
questionnaire was deemed suitable to
measure the construct of perceived com-
petence. Using a 4-point Likert scale
from 1=does not apply to 4=does ap-
ply, this questionnaire includes 46 items
divided into seven subscales. The sub-
scale physical attractiveness (10 items)
was not part of the data collection in
the MoMo-Study and, therefore, this
subscale was not included in the anal-
ysis. 'Thus, in the present study, the
subscales strength (e.g., “I would be
good in a test that measures strength”),
flexibility (e.g., “My body is flexible),
endurance (e.g., “I'm good at endurance
sports”), speed (e.g., “I'm good in sports,
in which you react and move quickly”),
coordination (e.g., “I'm good at coor-
dinating my movements.”), and general
sports competence (e.g., “Other peo-
ple think I'm good in sports”) were
used. Each of the subscales consisted
of 6 items. Previous results indicated
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that the subscales have a good internal
consistency and that the questionnaire
could distinguish between physically
active and non-active children and ado-
lescents (Stiller et al.,, 2004). Similar
to the procedure of Vollmer, Lohmann,
and Giess-Stiiber (2021), we used the
items of the six subscales to form item
parcels as manifest indicators for the
latent variable perceived competence.
In the present study, Cronbach’s alpha
was 0.90 for the subscale strength, 0.88
for the subscale flexibility, 0.89 for the
subscale endurance, 0.83 for the subscale
speed, 0.86 for the subscale coordination,
and 0.90 for the subscale general sports
competence.

Self-esteem

Four items were used for general self-
esteem (e.g., “In general I'm happy with
myself”) and three items for physical self-
esteem (e.g., “I like my body the way it
is”) answered on a 4-point Likert scale
from 1 = not true at all to 4= exactly true.
These items have been previously used in
the German Sprint-Study (Becker, 2006).
The items for physical self-esteem were
based on the physical self-worth subscale
of the Physical Self-Perception Profile
(Fox & Corbin, 1989) and the items for
general self-esteem on the general self-
esteem scale (Rosenberg, 1965), which is
often used in conjunction with the Phys-
ical Self-Perception Profile. A previous
studyindicated good validity and reliabil-
ity of the Physical Self-Perception Profile
including the general self-esteem scale for
children aged 9 years and older (Welk,
Corbin, Dowell, & Harris, 1997). In the
present study, Cronbach’s alpha was 0.86
for the subscale measuring general self-
esteem and 0.81 for the subscale measur-
ing physical self-esteem.

Enjoyment

Enjoyment was assessed with the short
version of the Physical Activity En-
joyment Scale (PACES-S; Chen et al,
2021). 'This recently published short
form, which is based on items of the
long version, made it possible to avoid
the method effects for positively and neg-
atively worded items associated with the
long version of PACES (Jekauc, Voelkle,
Wagner, Mewes, & Woll, 2013a). For

this reason, the short form PACES-S was
used instead of the long version, which
had been used in the data collection. The
items (e.g., “I enjoy physical activity”)
were answered using a 5-point Likert
scale ranging from 1=1 disagree a lot to
5=1 agree a lot. A previous study has
shown a good test-retest-reliability and
internal consistency as well as positive
correlations with subjective and de-
vice-based measures of physical activity
(Chen et al., 2021). In the present study,
Cronbach’s alpha was 0.86.

Control variable

According to Weiss (2000), itisimportant
to consider gender differences in how
children and adolescence evaluate their
competence in physical activity. For this
reason, we controlled for gender in the
following analyses (female= 1; male=0).

Statistical analysis

We used structural equation modelling
in AMOS 26. Since the data had an inter-
val scale level, we used full-information
maximum likelihood estimation. This
procedure provides less biased estimates
with missing data than classical missing
data procedures, such as list-/pairwise
deletion or mean imputations (Jekauc,
Volkle, Laimmle, & Woll, 2012). Little’s
MCAR test indicated that the data were
not missing completely at random (x>
(4378) =4755.23; p< 0.01). In the struc-
tural equation modelling, we tested and
compared the extent to which the two
models could predict (1) future physical
activityat T2, and (2) a change in physical
activity from T1 to T2. The psychological
constructs were assessed at T1. For the
first research question, MVPA at T2 was
used as the dependent variable. Here, the
original Weiss-Harter model is referred
to below as “Model 1a” and the adapted
model as “Model 1b”. For the second re-
search question, we subtracted MVPA at
T1 from MVPA at T2 for the dependent
variable. Here, the original Weiss-Harter
model is referred to below as “Model 2a”
and the adapted model as “Model 2b”
The overall fit of the models was as-
sessed by x2-statistic with a good model
fit indicated by a non-significant p-value
(Barrett, 2007). However, because this
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Table2 Modelfitindices

X Df p CFl
MVPA t2
Model 1a 812.44 95 <0.01
Model 1b 512.19 93 <0.01
AMVPA 12 - t1
Model 2a 755.29 95 <0.01
Model 2b 513.25 93 <0.01

0.905
0.943

0.910
0.943

RMSEA Ax? Adf p
0.083 = = =
0.065 300.251 2 <0.01
0.079 - - -
0.064 242.04 2 <0.01

df degrees of freedom, p probability value, CFI Comparative Fit Index, RMSEA Root Mean Square Error of
Approximation, Ay’ chi-square difference, Adf difference of degrees of freedom

test is sensitive to large sample sizes (Hu
& Bentler, 1999), the comparative fit in-
dex (CFI) as well as the root-mean-square
error of approximation (RMSEA) were
also considered. The CFI shows the rel-
ative improvement in fit by comparing
the baseline model with the suggested
model, with values between 0.90 and
0.95 indicating an acceptable fit and val-
ues above 0.95 indicating a good model
fit (Hu & Bentler, 1999). The RMSEA
shows the discrepancy between the sug-
gested model with optimally selected pa-
rameters and the population covariance
matrix. With regards to RMSEA, values
between 0.05 and 0.08 indicate an ac-
ceptable model fit and values below 0.05
indicate a good model fit (Browne & Cud-
eck, 1992). The yx>-difference test was
used to compare the two nested models
for each research question, with a sig-
nificant p-value indicating an improved
model fit. Thus, Model 1a was compared
to Model 1b for MVPA at the assess-
ment t2 as the dependent variable and
Model 2a was compared to Model 2b
for the difference in MVPA between the
two assessments (t2-t1) as the depen-
dent variable.

Results

Descriptive statistics

The descriptive statistics for the indi-
vidual variables and the correlations be-
tween the individual variables are shown
in @Table 1. The correlations indicated
positive associations between all psycho-
logical constructs of the first assessment
as well as between the psychological con-
structs of the first assessment and MVPA
of the second assessment. In addition,
the results indicated that the difference
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of MVPA (t2-t1) had a negative asso-
ciation with perceived peer support and
endurance of the first assessment.

MVPA at second assessment as
dependent variable

First, we assessed the two models
Model 1a and Model 1b with the amount
of MVPA of the second assessment as
the dependent variable. All fit indices
are shown in @Table 2. For Model 1a,
the y2-statistic deviated significantly
from zero. While the CFI indicated
an acceptable model fit, the RMSEA
indicated a poor model fit. As shown
in @Fig. 1, all associations between the
constructs were significant. Self-esteem
(B=0.12, SE=0.04, p<0.001, 95% CI:
0.04, 0.20) and enjoyment (p=0.22,
SE=0.04, p<0.001, 95% CI: 0.14, 0.30)
both had significant effects on the MVPA
of the second assessment and together
explained about 11% of its variance.

In Model 1b with two direct paths
from perceived social support to enjoy-
ment and MVPA, the model fit improved
significantly. In Model 1b, the x-statis-
tic also deviated significantly from zero,
however, both CFI and RMSEA indicated
an acceptable model fit. This finding sup-
ports theimproved validity of theadapted
model. The associations between the dif-
ferent constructs are shown in @ Fig. 2.
In contrast to Model 1a, the direct ef-
fect of self-esteem on enjoyment as well
as the direct effects of enjoyment and
self-esteem on MVPA were no longer
significant. However, perceived social
support had a significant direct effect
on both enjoyment (p=0.76, SE=0.08,
p<0.001, 95% CI: 0.59, 0.92) and MVPA
(B=0.52, SE=0.10, p<0.001, 95% CI:
0.33, 0.71). 'The amount of explained

variance of MVPA at the second assess-
ment was about 20%.

Differences of MVPA from first to
second assessment as dependent
variable

In a second step, we assessed Model 2a
and Model 2b using the difference in
MVPA between the first and the second
assessment as the dependent variable. All
fit indices are again shown in @ Table 2.
For Model 2a, the x?-statistic deviated sig-
nificantly from zero. Both the CFI and
RMSEA indicated an acceptable model
fit. As shown in @ Fig. 3, with the excep-
tion of the direct effects of enjoyment and
self-esteem on the difference in MVPA
between the two assessments, all other as-
sociations were significant. The amount
of explained variance of the difference of
MVPA between the two assessments was
1%.

In Model 2b, with two direct paths
from perceived social support to enjoy-
ment and the difference in MVPA be-
tween the two assessments, the model fit
improved significantly. For Model 2b, the
x2-statistic deviated significantly from
zero, however, both CFI and RMSEA in-
dicated an acceptable model fit. The asso-
ciations between the different constructs
are shown in @Fig.4. Both self-esteem
and enjoyment had no direct effects on
the difference in MVPA between the two
assessments. Moreover, there was no di-
rect effect of self-esteem on enjoyment
anymore. Perceived social support had
a strong positive direct effect on enjoy-
ment (f=0.76, SE=0.07, p<0.001, 95%
CI: 0.62, 0.90), however, a small non-sig-
nificant negative direct effect (p=-0.10,
SE=0.09, p=0.27, 95% CI: -0.27, 0.07)
on the difference in MVPA between the
two assessments. This negative direct ef-
fect indicated that a higher perceived so-
cial support at the first assessment was as-
sociated with a greater decline in MVPA
from the first to the second assessment.
The amount of explained variance of the
difference of MVPA between the two as-
sessments was 1%.
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Discussion

The Weiss-Harter model aims to con-
tribute to a better understanding of phys-
ical activity in youth (Weiss, 2000). The
model suggests that self-esteem medi-
ates the effects of perceived competence
and perceived social support on enjoy-
ment and physical activity. However,
two recent cross-sectional studies pro-
posed an alternative model in which per-
ceived social support has direct effects on

enjoyment and physical activity (Jekauc
et al.,, 2019). The purpose of the present
study was to compare the two models
in a prospective study design. The find-
ings of the present study supported the
adapted model.

Theresults of the present study showed
for both indicators of MVPA, namely the
level of MVPA of the second assessment
and the change of MVPA from the first to
the second assessment, a better model fit
for the adapted model compared to the

Fig. 2 < Adapted Weiss-
Harter model: Model 1b

original Weiss-Harter model. Particu-
larly, it was shown that the adapted model
with direct effects of perceived social sup-
port on enjoyment and MVPA can ex-
plain about 20% of future MVPA. While
this proportion of explained variance is
about half the proportion of explained
variance of the cross-sectional studies of
Jekauc et al. (2019), it is twice as high
as when the original Weiss-Harter model
was applied in the present study. Thus,
consistent with a previous cross-sectional

German Journal of Exercise and Sport Research ‘
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study (Jekauc et al, 2019), the results
suggest that perceived social support has
a more important role than initially as-
sumed by the Weiss-Harter model.
With regards to the role of self-esteem,
in contrast to the cross-sectional study
of Jekauc et al. (2019), in the original
Weiss-Harter model with future MVPA
as a dependent variable, self-esteem had
a (albeit small) direct effect on MVPA
(B=0.12) in the present study. This find-

‘ German Journal of Exercise and Sport Research

ing is somewhat consistent with the the-
oretical assumption that considers self-
esteem as an important determinant of
behaviour (Shavelson et al., 1976; Weiss,
2000). However, given that self-esteem
was measured only for the first assess-
ment, it is important to consider the
bi-directionality of the association be-
tween self-esteem and physical activity
(e.g., Garn et al., 2019; Trautwein et al.,
2008). Moreover, pointing to the impor-

Fig. 4 < Adapted Weiss-
Harter model: Model 2b

tance of perceived social support, the ef-
fect of self-esteem on MVPA disappeared
after adding the direct effects of perceived
social support on enjoyment and MVPA.

The relevance of perceived social sup-
portfor physical activityis consistent with
previous research (for a systematic review
on the association between physical ac-
tivity and social support in adolescents
see Mendonga et al., 2014). Regarding
longitudinal effects, it was shown that



instrumental support provided by fam-
ily and peers was a significant predictor of
children’s future MVPA (Siceloff, Wilson,
& Van Horn, 2013). Focusing on girls
across the ages of 9-15 years, in particu-
lar parental modelling (e.g., being active
together with the child) and logistic sup-
port (e.g., enrolling child in activities)
were identified as relevant factors for the
maintenance of physical activity (Davi-
son &Jago, 2009). Moreover, usingalarge
sample with more than 850 children, it
was shown that a higher perception of
parental and peer support could miti-
gate the decline in physical activity typ-
ically found during adolescence (Dish-
man, Dowda, Mclver, Saunders, & Pate,
2017).

In the present study, the results fur-
ther showed that higher perceived social
support for the first assessment was
associated with a greater decline in
MVPA. While this direct effect was
small (f=-0.10) and the amount of to-
tal explained variance in this model was
only 1%, this finding seems contra-intu-
itive at first. In this regard, it is important
to keep in mind that various biologi-
cal, psychological, and social changes
potentially influence physical activity
during adolescence. Thus, considering
also the negative bivariate association
between perceived peer support and the
change of MVPA (t2-tl), it may be
that those individuals who had a high
level of perceived social support at the
time of the first assessment experienced
a decrease in perceived social support,
and this decrease negatively influenced
their MVPA.

A review focusing on various corre-
lates of physical activity suggested that
male sex, self-efficacy, and previous phys-
ical activity were consistent correlates for
all age groups (Bauman et al, 2012).
However, reported health status and in-
tention to exercise were consistent corre-
lates of physical activity only for adults,
while perceived social support from the
family was a consistent correlate only for
adolescents. The relevance of perceived
social support for youth is in line with the
finding of the present study and points
to the importance of considering the dif-
ferent age groups when trying to better
understand what leads a person to be

physically active (Weiss, 2000). The fact
that youth have typically less autonomy
over their behaviour compared to adults
underlines that it is particularly impor-
tant for youth to have social settings that
increase opportunities to be physically
active provided for them (Rosenkranz
et al.,, 2021).

Consideringthe practicalimplications
of this study, the results indicate that in-
terventions that intend to counteract the
decline of MVPA duringadolescence may
in particular focus on perceived social
support. In this regard, a meta-analysis
showed that family-based interventions
have a significant, albeit small, effect on
MVPA (Brown et al., 2016). In this re-
view, interventions employing goal-set-
ting and reinforcement techniques were
particularly highlighted as useful. This
reasoning is consistent with a random-
ized control trial that incorporated con-
structs such as relatedness and goal-set-
ting in their intervention to target the en-
gagement of fathers in their daughters’
physical activity (Morgan et al., 2018).
The results of this study indicate that this
intervention could increase the daugh-
ters’ as well as the fathers’ physical activ-
ity, which was maintained at a follow-
up after 9 months. The added bene-
fit of involving both youth and parents
in an intervention program is also sup-
ported by the study of Greening, Har-
rell, Low, and Fielder (2011). In this
study, compared to the control group,
in which students received the standard
health curriculum in school, participants
of the intervention group showed more
physical activity and improvement in fit-
ness tests after the intervention. Consid-
ering that perceived social support can
also be increased from youth for youth, it
is important to note that peer-delivered
interventions have also been shown to in-
crease MVPA, self-efficacy, and more au-
tonomous forms of motivation (for a re-
view see Ginis, Nigg, & Smith, 2013).
Such peer-delivered interventions may
be especially an alternative when parents
have limited capacities (e.g., due to work
constraints), pointing to the relevance of
tailoring the content of such an interven-
tion to the needs of the involved persons.

Limitations

There are several limitations that should
be considered when interpreting the
results of the present study. First, al-
though the prospective study design
allows extrapolation of the temporal
effects of the psychological constructs
on future MVPA, with the inclusion of
only two measurement occasions, only
linear trends can be assumed. Because
this does not necessarily represent the
true development pattern, it is important
to include more than two measurement
points in order to be able to make
more valid statements on longitudinal
trajectories (Singer & Willett, 2003).
Moreover, the psychological constructs
were only based on one assessment and
it is reasonable to assume that there
have been profound changes in these
constructs up to the time of the second
assessment. In addition, there might
also have been other psychological con-
structs (e.g., habit; Feil, Allion, Weyland,
& Jekauc, 2021) or environmental as-
pects (e.g., population density; Nigg
et al,, 2021) influencing MVPA that we
did not control for. Moreover, although
the use of questionnaires to assess MVPA
appears to be beneficial for studies with
large sample sizes (Nigg et al., 2020),
the use of device-based methods could
have reduced potential biases of such
methods. Furthermore, it is important
to mention that the construct of per-
ceived competence was measured by
a questionnaire, which intends to mea-
sure physical self-concept (Stiller et al.,
2004), and thus might not have been spe-
cific enough for perceived competence.
In this regard, in the data collection of the
MoMo study, the physical attractiveness
subscale of the Physical Self-Concept
Questionnaire (Stiller et al., 2004) was
not included and therefore could not be
taken into account in the assessment of
the psychological construct of perceived
competence. Considering that the Weiss-
Harter model explicitly defines perceived
competence as “children assessing how
adequate they are in the areas of sport,
physical attractiveness and physical fit-
ness” (Weiss, 2000; p. 2), it is important
to include this subscale in future studies.
It is also notable that missing data were
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not completely at random, which could
have affected the results. Finally, the
large representative sample size of the
MoMo-Study allows generalizing the
findings across Germany. However, as
in the previous cross-sectional study
(Jekauc et al., 2019), the results are lim-
ited to the German population, pointing
to the need to test the models in other
countries.

Conclusion

The present study supports the adapted
version of the Weiss-Harter model. In
particular, consistent with cross-sec-
tional findings (Jekauc et al., 2019), the
results of this study indicate that per-
ceived social support has direct effects on
enjoyment and future physical activity.
Given the decline in physical activity
often seen in adolescence, we encour-
age, based on the findings, that future
research focuses particularly on how to
increase the perceived social support of
children and adolescents.
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