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The present study aimed to examine the relations between physical self-concept, intrinsic
and extrinsic motivation as well as physical performance of 1,082 children aged 7-8
years. The central objective of this study was to contrast a mediation model assuming
physical self-concept as a mediator of the relations between both types of motivation
and physical performance to a mediation model assuming both types of motivation
as mediators of the relations between physical self-concept and physical performance.
Physical self-concept and both types of motivation were measured by using self-reported
questionnaires, while physical performance was measured with 10 motor skill tests. All
tests were carried out during regular school hours (8—12 A.M.) by qualified test personnel.
Beyond correlation analyses, structural equation modeling (SEM) was performed to
find evidence for the predictive relations between the variables under study. Results
showed that physical self-concept was significantly positively related to both types of
motivation and physical performance (all p < 0.001). In contrast, results of SEM revealed
that only physical self-concept (p < 0.001) and intrinsic motivation (p < 0.05) were
significantly positively linked to physical performance. Furthermore, physical self-concept
proved to significantly mediate the relations of both types of motivation to physical
performance (p < 0.001), while only intrinsic motivation, but not extrinsic motivation,
proved to significantly mediate the relation between physical self-concept and physical
performance (p < 0.05). These results suggest that school-based or extracurricular
interventions targeted at improving younger children’s physical performance only by
means of an increased level of physical activity or by external factors without supporting
children’s physical self-concept and intrinsic motivation may have less or no effects on
their physical performance.
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INTRODUCTION

Physical activity has profound positive effects on health and
well-being of young children (Eime et al., 2013; Richter et al,,
2016; Brown et al., 2017; Rodriguez-Ayllon et al, 2019).
However, of great concern are the increasing decline of children’s
participation in physical activities (Eime et al., 2016) and the
high prevalence of obesity in childhood (Bodzsar and Zsakai,
2014). Over 340 million children and adolescents aged 5-19
were obese or overweight in 2016 (World Health Organization,
2016). Research on the underlying motivational processes that
account for varying levels of younger children’s physical activity
is thus of considerable importance for health enhancement and
the promotion of children’s physical performance, especially in
early childhood when children’s physical abilities increasingly
develop (Lakes et al., 2020; Schmutz et al., 2020). For this reason,
the present study aimed to examine the possible determinants of
younger children’s physical performance at the early start of their
development. More precisely, this study strived to explore the
relations between physical self-concept, intrinsic and extrinsic
motivation as well as physical performance of children aged 7-
8 years. The central objective of this study was to contrast two
mediation models to each other within the structural equation
modeling (SEM) framework to provide deeper insight into
the interplay of physical self-concept, motivation, and physical
performance: The first mediation model assumes that physical
self-concept is a mediator for the relations between both types
of motivation and physical performance, that is children need
to be motivated in physical activities to develop a more positive
self-concept that, in turn, improves physical performance. In
contrast, the second mediation model posits that both types
of motivation are mediators of the relations between physical
self-concept and physical performance, that is children need
to perceive themselves as competent in physical activities (i.e.,
show a positive physical self-concept) to increase or maintain
their motivation, leading to better physical performance. Both
mediation models thus differ in terms of their predictive power
on adherence to regular physical exercise in the pediatric
population: While the first model proposes that a high level
of motivation is essential to develop a positive physical self-
concept and to perform well in physical activities, the second
mediation model suggests that it is rather a high physical self-
concept that is needed to increase motivation and to improve
physical performance. However, to the best of our knowledge,
no research has tested both models in one empirical study
simultaneously. As a consequence, it is still unclear in the
literature whether the first model assuming physical self-concept
as a mediator would be more rigorous than the mediation model
assuming both types of motivation as mediators. To find answers
to this research question, both mediation models were tested
simultaneously in this study. Figure 1 depicts both mediation
models under investigation.

Physical Self-Concept and Motivation

Physical self-concept and motivation are two important
factors that influence children’s physical performance. Physical
self-concept represents a specific domain within the hierarchical
self-concept model developed by Shavelson et al. (1976) and

describes how individuals perceive their abilities in physical
domains (Marsh and Redmayne, 1994; Marsh, 2007). Due to
its great impact on various educational outcomes, physical
self-concept has caught considerable interest in research of
sport sciences and psychology (Mendo-Lazaro et al., 2017;
Ferndndez-Bustos et al., 2019; Onetti-Onetti et al., 2019). For
instance, many studies have provided evidence for a reciprocal
effects model between physical self-concept and physical
achievement, that is prior physical self-concept/achievement
predicts subsequent physical achievement/self-concept that, in
turn, predicts subsequent physical self-concept/achievement
(i.e., Marsh et al., 2006a,b, 2007a; Trautwein et al., 2008; Garn
et al., 2019). Beyond a positive self-concept, motivation has
also been found as a strong predictor of physical achievement
[see Ntoumanis and Standage (2009), Cerasoli et al. (2014)
for a meta-analysis]. Motivation describes the internal and/or
external forces that produce the initiation, direction, intensity,
and persistence of a behavior (cf., Vallerand, 2007, p. 59). In
the present study, we focused on the dichotomy of motivation,
that is intrinsic and extrinsic motivation. Intrinsic motivation is
characterized by a completely internal regulation of a behavior,
referring to all behaviors that are performed for the inherent
pleasure emanating from an activity (Deci and Ryan, 2002). In
contrast, extrinsic motivation is defined as the external control
of a behavior, referring to all behaviors that are governed by the
consequences of an activity or externally controlled constraints
such as rewards or threats (Vasconcellos et al., 2020). Numerous
studies have shown that these two types of motivation were
differentially related to physical achievement (e.g., Craggs et al.,
2011; Standage et al., 2012; Wang et al., 2016). While intrinsic
motivation has been found to positively relate to physical
achievement (e.g., Standage et al., 2003, 2008; Gillet et al., 2010),
extrinsic motivation has been found to negatively relate to
physical achievement (e.g., Vallerand, 2007; Boiché et al., 2008;
Gillet et al., 2010).

Relations Between Physical Self-Concept,

Motivation, and Physical Performance

A central theoretical rationale for proposing relations between
physical self-concept, motivation, and physical achievement is
expectancy-value theory (Eccles and Wigfield, 2020). This theory
assumes that expectancies of success reflect individuals’ ability
beliefs (i.e., self-concepts) that influence many achievement-
related outcomes such as achievement. For this reason, we
hypothesize that children who feel competent and are more
motivated in physical activities perform better in physical
activities than children with a more negative physical self-concept
and lower motivation. Physical self-concept and motivation
should therefore predict physical performance. However, most
studies with younger children have investigated the relations
between self-concept and achievement in academic domains
(e.g., Nicholls, 1979; Stipek and Maclver, 1989; Wigfield,
1994; Marsh et al., 2002; Arens et al, 2016). In contrast,
very little research has yet explored the relations between
physical self-concept, motivation, and physical achievement of
younger children in the physical domain, especially in early
childhood. As a consequence, it is still unknown whether
physical self-concept or motivation plays a mediating role
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FIGURE 1 | Mediation models under investigation. (A) Mediation model of physical self-concept. (B) Mediation model of motivation.

performance

in predicting physical performance of younger children at
earlier developmental stages. For this reason, the present
study sought to assess the possible mediating effects of
physical self-concept and the two types of motivation (i.e.,
intrinsic and extrinsic motivation) on younger children’s
physical performance in early childhood. Some evidence for the
mediating role of physical self-concept (e.g., Ntoumanis, 2001;
Standage et al., 2003; Thegersen-Ntoumani and Ntoumanis,
2006; Sproule et al., 2007; Cumming et al, 2011) or the
mediating role of motivation have already been found in
previous studies (e.g., Marsh et al, 2005; McDonough and
Crocker, 2007; Guay et al., 2008). However, those studies
have not tested the mediating role of physical self-concept or
motivation in younger samples of children at the early start of
their development.

Gender and Physical Differences

In early childhood, children typically show a very positive
physical self-concept and high motivation in physical activities,
which increasingly decline during adolescence (Marsh et al,
1998; Harter, 2012). Although gender differences may be less
prevalent in younger children before adolescence, boys usually
show a more positive physical self-concept and higher motivation
as well as better physical performance than girls (e.g., Eccles
and Harold, 1991; Jacobs et al., 2002; Morano et al., 2011). In
addition, several studies have revealed that children’s body mass
index (BMI), calculated as weight (kg) divided by height (m)
squared, was closely intertwined with differences in physical
self-concept (Paeratakul et al, 2002; Marsh et al, 2007b;
Morano et al, 2011), motivation, and physical achievement
(Trost et al., 2001; Morano et al., 2011; Zsakai et al., 2017):
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overweight or obese children typically demonstrate a lower
physical self-concept, lower motivation, and poorer performance
in physical activities than their normal-weight peers. However,
it is still unclear in the literature whether children’s BMI also
changes the relations between physical self- concept, motivation,
and physical performance (i.e., does being obese reinforce
or decrease the relations?). For this reason, it is important
to control for children’s sex and BMI when exploring the
relations between children’s physical self-concept, motivation,
and physical performance.

OBJECTIVES AND HYPOTHESES

Drawing on a very neglected sample of children aged 7-
8 vyears, the present study aimed to examine the relations
between physical self-concept, intrinsic and extrinsic motivation
as well as physical performance. One of the central objectives
of this study was, in particular, that two mediation models were
contrasted to each other: a mediation model assuming physical
self-concept as a mediator of the relations between both types
of motivation and physical performance to a mediation model
assuming both types of motivation as mediators of the relations
between physical self-concept and physical performance. Despite
the rather exploratory nature of this study, the theoretical
and empirical framework allowed us to suggest the following
three hypotheses.

Hypothesis 1: Physical self-concept is positively related to
intrinsic motivation and physical performance but negatively
related to extrinsic motivation.

Hypothesis 2: Both physical self-concept and motivation will
predict physical performance, that is a more positive physical
self-concept and higher levels of intrinsic motivation will
positively predict physical performance, while higher
levels of extrinsic motivation will negatively predict
physical performance.

Hypothesis 3: There is support for both a mediation model of
physical self-concept and a mediation model of motivation.

METHOD

Participants

The data set used in this study is part of the larger Fulda
Movement Check project that was first introduced as a campaign
in Fulda for sustainable movement and health, sport, and talent
promotion in 2010. Since then, this project has been pursued
as a regular annual and comprehensive sports motor assessment
(screening) in the second grade of elementary schools in Fulda.
With a number of N > 13,500 children so far, the Fulda
Movement Check project provides meaningful data sets and
findings on the performance of younger children aged 7-8 years
in Fulda (Hohmann et al., 2016). The sample of this study was
drawn from this project and consisted of 1,082 children aged 7-8
years from 64 schools in Fulda. Of these, n = 526 children were
boys (48.6 %), and n = 556 children were girls (51.4 %). Most of
the participating children (68.1%) were 7 years old (M = 7.32; SD
=0.47).

Procedure

The Fulda Movement Check was performed in different sports
halls in Fulda during 4 weeks with different school classes. All
participants were assessed under similar conditions. The tests
were carried out during regular school hours (8-12A.M.) by
qualified test personnel. For the present study, the children
were divided into two groups because the entire hall was
needed for the 6-min endurance run tested in this project.
While one group performed the endurance run, the other group
filled out the questionnaires of physical self-concept and both
types of motivation. All items were read aloud by a trained
student assistant to make sure that all children were able to
adequately respond to the items of the questionnaires. Before the
responding to the measures began, it was clearly emphasized to
the children that there were no right or wrong responses and
that they could withdraw from the study at any time without
any negative consequences. The responding of the questionnaire
took approximately 10-15 min. Participation was voluntary and
anonymous. Before entering the test campaign, all children’s
parents provided written informed consent for the recording
and scientific use of the data collected in this study. The district
head administration office of Fulda supervised this project in
cooperation with the University of Bayreuth, the state education
authority of Fulda, the sports department of Fulda, the sports area
of Fulda, the participating schools, and the sport clubs of Fulda.

Measures

Physical Self-Concept

To measure children’s physical self-concept, three slightly
modified items of the Self-Description-Questionnaire I (Marsh,
1990) were used. All three items were positively worded and
formulated as questions that were deemed more appropriate for
younger children than statements (Marsh et al., 2002). The three
items were: “Are you good in sports?,” “Are you a good athlete?,”
and “Are you athletic?” All three items were followed by a four-
point rating scale ranging from 1 = no to 2 = rather no to 3 =
rather yes, and to 4 = yes. The reliability of this scale was good («
= 0.80). The selection of these three items was based on previous
research using these three items with preschool children (e.g.,
Marsh et al., 1991, 2002; Arens et al., 2016), in which these items
showed the highest factor loadings in confirmatory factor analysis
(CFA) and the highest reliability estimates.

Motivation

Both types of motivation were measured with three
slightly modified items from the Academic Self-Regulation
Questionnaire (SRQ-A; Ryan and Connell, 1989). These three
items have been found as most reliable and valid in previous
research as indicated by superior factor loadings and high
reliability estimates (Freund and Lohbeck, 2020; Lohbeck et al.,
2021"). Because the SRQ-A focuses on motivation toward school
in general, all items were referred to the physical domain. Like
the self-concept scale, all items were formulated as questions,

'Lohbeck, A., Istvan, T.-K., and Morin, A. (2021). Latent motivation profiles
of elementary school children across math and German domains: A self-
determination theory approach.
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beginning with the stem: “Why do you do sports? Do you do
sports because...,” followed by the reasons described in the three
items of intrinsic motivation (i.e., “...you like sports?,” “...you
are interested in sports?,” and “... you enjoy sports?”) and the
three items of extrinsic motivation (i.e, “...you want to be
good in competitions?,” “...you want to perform better than
other children in competitions?,” and “...you want to have a
good result in competitions?”). The reliability of both scales was
satisfactory (i.e., & = 0.81 for intrinsic motivation and o = 0.74
for extrinsic motivation).

Physical Performance
All children participated in the Fulda Movement Check that
is based on the German Motor Skills Test 6-18 (in German:
Deutscher Motoriktest 6-18; Utesch et al., 2018). For the present
study, the following 10 tests were considered as indicators of
children’s physical performance:

20-m sprint (speed): To measure children’s speed, all children
performed a 20-m linear running sprint. The starting position
was 0.3 m behind the start line, and children had two possible
attempts with a break of at least 2min between the two
running sprints. The reliability of this test was r = 0.90 (Boes
and Schlenker, 2016).

Sideward jumping (coordination): To test children’s
coordination, children were asked to jump sideward with two
legs within two adjacent 50 x 50 cm squares without touching
a boundary line. They had five trial jumps before the testing
and two possible attempts with a break of at least 2 min. This
test took 15s, in which the number of children’s sideward
jumps was recorded. The objectivity of this test was 7oy =
0.99, and the reliability was ry = 0.89 (Boes and Schlenker,
2016).

Balancing backwards (coordination): The balancing
backwards test was another coordination test in which
the children had to balance backwards on three beams (6, 4.5,
and 3 cm). For each beam, the number of steps backwards
balanced (feet fully raised) until leaving the beam was
counted. The maximum number of steps per attempt was
limited to eight. For each of the three beams, the children had
two possible attempts, resulting in a maximum of 48 steps.
The objectivity of this test was ropj = 0.99, and the reliability
was 1y = 0.73 (Utesch et al., 2018).

Standing torso bend forward (flexibility): To measure
children’s flexibility, children were asked to bend forward as
far as possible with their fingertips beyond their feet. They had
to hold the best position for at least 3s and had two possible
attempts. The distance of the fingers in centimeters to ground
level was recorded, whereby a low range above ground level
was recorded as a negative distance. The objectivity of this test
was ropj = 0.99, and the reliability was r = 0.94 (Boes and
Schlenker, 2016).

Push-ups (strength endurance): The push-ups test targeted at
measuring children’s strength endurance. In this test, children
were requested to touch their hands with each other when the
body was lying down on the floor and the arms were extended
after the push-up. A complete repetition was evaluated when

the upper body was laid down on the mat and the hands
touched each other. Children had only one attempt, and
the number of correctly executed push-ups within 40s was
recorded. The objectivity of this test was 7o) = 0.98, and the
reliability was riy = 0.69 (Boes and Schlenker, 2016).

Sit-ups (strength endurance): The sit-up test was also carried
out to measure children’s strength endurance in 40s. After
a short practice phase, only one test was performed, and
the number of correctly executed sit-ups was assessed. The
objectivity of this test was rop; = 0.92, and the reliability was
ree = 0.74 (Klein et al., 2012).

Standing long jump (speed): In the standing long jump
test, the distance of two-leg standing jumps in centimeters
(measured from the heel) was measured. Children had
two possible attempts with a break of at least 2 min, but
no practice phase was permitted before the testing. The
objectivity of this test was 7o, = 0.99, and the reliability was
ret = 0.89 (Boes and Schlenker, 2016).

6-min endurance run (endurance): To measure children’s
endurance, the number of meters in a 6-min endurance run
around a volleyball pitch (9 x 18 m) was recorded. The test
was conducted in groups of 15 children at the same time.

Ball throw (strength): The ball throw test was executed with
a ball weight of 80g and with both feet on the ground
behind a line. No step or run-up was allowed. The throwing
distance was assessed perpendicular to a measuring tape
attached to the floor. Accuracy was 0.1 meter. This test
showed a high test-retest reliability of rx = 0.82 (p < 0.001;
n = 3,193; Hohmann et al., 2018).

Agility test (coordination and speed): The agility test consisted
of 10 runs of 2m forth and 2m back into four different
directions according to four different colors presented in
random order on a computer screen. Each signal was self-
triggered by a buzzer. The split-half reliability of the agility test
was iy = 0.78 (p < 0.001; n = 131; Hohmann et al,, 2018).

Physical Characteristics

Beyond the 10 motor skill tests, children’s body height and
body weight were also measured according to standardized test
prescriptions (Hawes and Martin, 2001; Stewart et al., 2011): body
height was measured to the nearest 0.1 cm (seca height tester),
and body weight was measured to the nearest 0.1 kg (calibrated
seca alpha 770).

Statistical Analyses

All correlational and SEM analyses were performed in Mplus 8.5
(Muthén and Muthén, 1998-2018) using the robust maximum
likelihood estimator and the full information maximum
likelihood approach. Missing values were negligible, ranging
from 0 to 0.4% on the item level. To evaluate the fit of the models,
chi-square test statistics, comparative fit index (CFI), Tucker—
Lewis index (TLI), and root mean square error of approximation
(RMSEA) with its 90% confidence interval were considered. A
good model fit was assumed with CFI/TLI values > 0.90 and
RMSEA values < 0.06 (Hu and Bentler, 1999). When testing
the two mediation models for this study (see Figure 1), the
“model indirect” option implemented in Mplus was applied.
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Children’s sex and BMI were included as control variables in
all models under investigation. All dichotomous variables were
z-standardized prior to the analyses. For easier interpretation,
all z-standardized scores of the 10 tests in the Fulda Movement
Check were added up to a total performance score and averaged
because the results of these 10 tests were based on different scores
(e.g., meters, time, and numbers). For this reason, the results of
the 20-m sprint, standing torso bend forward, and agility test
were recoded such that higher values indicated higher physical
performance. Upon request, the authors can send the specific
results of the 10 tests obtained in this study.

RESULTS

Descriptive Statistics and Correlations
Descriptive statistics and latent (inter-)correlations of all
variables are presented in Table 1. As expected, younger children
showed a very high physical self-concept and high levels of
motivation. Their total performance score ranged from 22.82
to 163.97 (M = 116.97, SD = 15.65; modus: 102.64; median:
117.79). All item factor score correlations were significantly
positive, ranging from 0.21 to 0.38. Both types of motivation were
significantly positively correlated with each other.

Preliminary Analysis

As a prerequisite of all further analyses, CFA was first performed
to test the measurement separability of children’s physical
self-concept and motivation. More specifically, the following
two models were estimated: (1) a two-factor model assuming
two distinct factors for physical self-concept and both types
of motivation and (2) a three-factor model differentiating
between three distinct factors for physical self-concept, intrinsic
motivation, and extrinsic motivation. Results of the fit of these
models are provided in Table 2.

The three-factor model showed a superior fit to the data
when compared to the two-factor model, indicating that children
participating in this study were able to clearly differentiate
between their physical abilities and both types of motivation.

Physical Self-Concept and Motivation as

Predictors

Results of SEM testing the relations between physical self-
concept, both types of motivation (i.e., intrinsic, extrinsic), and
physical performance are depicted in Figure 2.

Both physical self-concept and intrinsic motivation were
significantly positively related to the total performance score,
while extrinsic motivation was slightly negatively but not
significantly related to the total performance score. Girls and
children with a higher BMI showed a significantly lower total
performance score and a lower physical self-concept than boys
and children with a lower BMI. Furthermore, girls exhibited
significantly higher levels of extrinsic motivation than boys.
The fit of this model was good (see Table 2), and the amount
of explained variance in the children’s total performance score
was 0.23.

Physical Self-Concept and Motivation as

Mediators

Results of both mediation models exploring the possible
mediating effects of physical self-concept and motivation on
physical performance are provided in Table 3.

In Model 1 assuming physical self-concept as a mediator of
the relations between both types of motivation and physical
performance, physical self-concept proved to significantly
mediate the relations of both types of motivation to physical
performance. In contrast, in Model 2 assuming both types of
motivation as mediators of the relation between physical self-
concept and physical performance, only intrinsic motivation

TABLE 1 | Descriptive statistics and latent (inter-)correlations between the variables under investigation.

Variables Min Max M (SD) Intrinsic motivation Extrinsic motivation Physical performance
Physical self-concept 1 4 3.51(0.76) 0.38*** (0.05) 0.38"** (0.04) 0.33*** (0.04)
Intrinsic motivation 1 4 3.73(0.64) - 0.21**(0.04) 0.19** (0.04)
Extrinsic motivation 1 4 3.12 (0.99) - 0.13***(0.04)
Physical performance 22.82 163.78 116.97 (15.65) -

=p < 0.001.

TABLE 2 | Goodness-of-fit statistics and information criteria of the models under investigation.

Models x2 df CFI TLI RMSEA [90% CI]
2-factor model 589.132 26 0.695 0.578 0.041[0.132, 0.152]
3-factor model 36.335 24 0.993 0.990 0.022 [0.000, 0.035]
Predictive model 96.250 43 0.978 0.967 0.034 [0.025, 0.043]
Mediation model of self-concept 73.834 43 0.988 0.981 0.026 [0.015, 0.036]
Mediation model of motivation 96.250 43 0.978 0.967 0.024 [0.025, 0.043]

Y2, chi square; df, degrees of freedom; CFl, comparative fit index; TLI, Tucker-Lewis Index; RMSEA, root mean square error of approximation; Cl, confidence interval.

Frontiers in Psychology | www.frontiersin.org

April 2021 | Volume 12 | Article 669936


https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles

Lohbeck et al. Physical Self-Concept, Motivation, and Performance

PHYSICAL SELF-CONCEPT, MOTIVATION, AND PERFORMANCE
4 Physical N\
‘ self-concept
- P //
—.10%* (0.03) e el 24%** (0.04)
—17%%% (0.04) R?=23
) —22%%% (0.03)
Sex (Girls) Physical performance
—.01(0.03) —.29%%% (0.03)
////7 - \7\'\\\\
Bl Intrinsic 08 (0.04)
= motivation
~.02 (0.04) —j 2] %% (0‘04/12”147 o
/ g Extrinsic k"
. motivation %
Uy
FIGURE 2 | Predictive model under investigation. **p < 0.001, *p < 0.01, *p < 0.05. R? = explained variance.

TABLE 3 | Standardized path coefficients (standard errors in brackets) of the mediation models.

Mediation model of physical self-concept

Mediation model of motivation

Standardized direct effects PSC INTR EXTR PP PSC INTR EXTR PP

Sex (girls) —0.02 (0.03) —0.01(0.03) —0.21***(0.04) —0.22***(0.03) —0.19**(0.07) 0.05(0.06) —0.35"*(0.07) —0.45"*(0.06)
BMI —0.15"*(0.04) —0.06 (0.04) —0.02 (0.04) —0.29"**(0.08) —0.07***(0.02) 0.00 (0.02) 0.02 (0.02) —0.12***(0.01)
Physical self-concept (PSC) 0.24*** (0.04) 0.39"** (0.05) 0.38"** (0.04) 0.24** (0.04)
Intrinsic motivation (INTR) 0.33** (0.05) 0.08" (0.04) 0.08* (0.04)
Extrinsic motivation (EXTR) 0.32*** (0.04) —0.02 (0.04) —0.03 (0.04)
Standardized indirect effects

INTR - PSC — 0.08"** (0.02)

EXTR— PSC — 0.08"** (0.02)

PSC— INTR— 0.03* (0.01)
PSC— EXTR — —0.01 (0.01)
R? 0.23 0.23

PR, physical performance; *p < 0.05, *p < 0.01, ***p < 0.001. R?, explained variance.

proved to significantly mediate the relation between physical
self-concept and physical performance. The direct relations were
similar in both mediation models and to those of the SEM
model without indirect relations: Both physical self-concept
and intrinsic motivation were significantly positively linked to
physical performance, while extrinsic motivation was slightly
negatively but not significantly linked to physical performance.
Girls and children with a higher BMI showed a lower total
performance score than boys and children with a lower BMIL.
However, only the regression path for girls’ lower physical
self-concept remained substantial in Model 2, including the
mediation of both types of motivation. In contrast, the regression
paths for the children’s BMI remained significant in both
mediation models. Furthermore, in both mediation models,
physical self-concept was significantly positively related to both
types of motivation. The amount of explained variance was.23 in

both mediation models, and the fit of both mediation models was
also good (see Table 2).

DISCUSSION

Based on a very neglected sample of 1,082 children aged 7-8
years, the present study sought to examine the relations between
physical self-concept, intrinsic and extrinsic motivation as well
as physical performance. Beyond the large sample size, the
incremental contribution of this study was that two mediation
models were tested simultaneously: (a) a mediation model
assuming physical self-concept as a mediator of the relations
between both types of motivation and physical performance and
(b) a mediation model assuming both types of motivation as
mediators of the relations between physical self-concept and
physical performance.
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In support of previous research (e.g., Marsh et al., 2006a,b;
Trautwein et al, 2008; Standage et al., 2012; Wang et al,
2016; Garn et al., 2019; Vasconcellos et al, 2020), physical
self-concept was significantly positively related to intrinsic
motivation and physical performance. However, not fully in line
with hypothesis 1 and previous results (e.g., Vallerand, 2007;
Boiché et al., 2008; Gillet et al,, 2010), physical self-concept
was also significantly positively related to extrinsic motivation.
In contrast and consistent with Hypothesis 2, results of SEM
revealed that physical self-concept and intrinsic motivation were
significantly positively linked to physical performance, while
extrinsic motivation was slightly but not significantly negatively
linked to physical performance. The negative regression path
of extrinsic motivation may result from the typically higher
levels of intrinsic motivation of younger children, as also
evidenced in the descriptive analysis of this study. Furthermore,
in accordance with Hypothesis 3, results also provided support
for both mediation models: physical self-concept proved to
significantly mediate the relations of both types of motivation
to physical performance. In contrast, only intrinsic motivation
proved to significantly mediate the relation between physical self-
concept and physical performance, while extrinsic motivation
did not play a significant mediating role in predicting physical
performance. A possible reason for these findings is that younger
children are typically more motivated in physical activities than
older children (e.g., Xiang et al., 2004; Gao et al, 2008), as
also indicated by the increasing decline of participation in
physical activities during adolescence [see the review by Eime
et al. (2016)]. To help younger children develop a healthier
lifestyle, which is one of the central objectives of the Fulda
Movement Check project, children’s physical self-concept and
intrinsic motivation should be supported in early childhood,
when children’s physical self-concept and motivation mainly
develop (Harter, 2012). In contrast, interventions aiming at
improving children’s physical performance only by means of an
increased level of physical activity without enhancing children’s
physical self-concept may have less or no effects on their physical
performance. However, results of this study also yielded a slightly
negative regression path of extrinsic motivation on physical
performance, indicating that extrinsic motivation is rather
detrimental for children’s physical performance. In addition, girls
and children with a higher BMI had a significantly lower physical
self-concept and a lower total performance score than boys and
children with a lower BMI, as also earlier shown in previous
studies (e.g., Deaner et al., 2016; Ferreira et al., 2019; Queiroz
et al., 2020). By implication, girls and children with a higher BMI
are at risk and should be supported in physical activities by, for
instance, specific physical tests related to their individual motor
skills to sustainably motivate them to more physical activities and
a healthier lifestyle.

Limitations and Future Directions

Although results of this study provide great insight into the
interplay of younger children’s physical self-concept, motivation,
and physical performance, some limitations must be warranted.
The first limitation concerns the cross-sectional data which
do not provide solid evidence for causality. Second, only a
small number of variables were taken into consideration in

the regression analyses under study. Further studies should
therefore measure additional variables to increase the explained
variance in children’s physical performance and to provide a
more comprehensive picture of the underlying processes that
account for the varying levels of children’s physical performance.
In particular, there is a deficit of psychosocial variables, such as
the level of physical activity, and family or home environment
factors, such as the relationships with parents and peers, which
also influence children’s physical performance [Barnett et al.,
2019; see the meta-analysis by Barnett et al. (2016)]. Third,
despite the large sample size, results of this study are only
representative for children aged 7-8 years. For this reason,
no implications can be drawn for older children, and further
studies with more heterogenous age groups must show how
the relations change during childhood and adolescence. Keeping
especially in mind that achievement mainly influences self-
concept in early childhood and that self-concept is more likely
to reciprocally relate to achievement at the end of elementary
school (Guay et al, 2003; Chen et al, 2013), longitudinal
studies should test the relations at different developmental stages.
Furthermore, since the tests of the Fulda Movement Check
project took place outside of school in different sports halls,
no data of the classes, in which the children were drawn, were
available. As a consequence, it was not possible to perform
multilevel analyses or to take the hierarchical data (i.e., students
in classes) into account, which increases the possibility of inflated
standard errors.

Implications and Conclusion

Despite the limitations mentioned, results of this study are
extensible to a very specific segment of the population, favoring
the individualization of intervention strategies in the field of
physical education and sports, and provide some important
implications for sport coaches and physical teachers. A first
implication targets the mediation models under investigation.
While physical self-concept proved to significantly mediate the
relations of both types of motivation to physical performance,
only intrinsic motivation proved to significantly mediate the
relation between physical self-concept and physical performance.
This is a novel finding which has not been stated in previous
research so far. An important implication of this finding is that
children who are intrinsically motivated in physical activities
only perform better in motor skill tests when their physical self-
concept is high. Furthermore, the significant mediating effect of
intrinsic motivation suggests that children who feel competent
in physical activities perform better when they are intrinsically
motivated, that is performing physical activities for their inherent
pleasure without any external pressure. By implication, sport
coaches or physical teachers should avoid extrinsic contingencies
such as rewards or good grades. Finally, of great concern is the
lower physical self-concept and poorer physical performance of
girls and children with a higher BMI. Appropriate interventions
are therefore needed to support the physical self-concept and
physical skills of girls and children with a higher BMI. For
instance, devising appropriate instructions of arousing children’s
physical self-concept and giving continuous feedback by using
individual reference norms are effective strategies to promote
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children’s physical self-concepts and improve their physical
performance (Schmidt et al., 2013).

In conclusion, results of this investigation replicate and
expand previous literature by showing that it is predominantly
children’s physical self-concept and intrinsic motivation that
determine their physical performance and play a mediating role
in predicting their physical performance. Interventions targeted
at improving younger children’s physical performance should
thus establish conditions to promote children’s physical self-
concept and intrinsic motivation by means of adapting the level
of motor skill tests to children’s individual physical abilities,
providing positive feedback to their physical performance, and
enhancing their individual progress (Deci and Ryan, 2002). This
may be of particular importance for girls and children with a
higher BMI who showed a much lower physical self-concept and
poorer physical performance in this study and many other studies
(e.g., Morano et al., 2011; Zsakai et al., 2017; Ferreira et al., 2019;
Queiroz et al., 2020).
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