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Abstract 

Objectives: The present study tested a motivational sequence in which children’s goals for 

leisure-time sport and physical activity (PA) from Goal Content Theory predicted pedometer-

determined PA through behavioural regulation constructs from Self-Determination Theory.  

Design: Quantitative cross-sectional study.  

Method: A sample of 1,272 Flemish (Dutch speaking part of Belgium) sixth graders (M age = 

11.42 years) filled in a questionnaire on PA goal content, behavioural regulations and pubertal 

status. Children’s height and weight were measured to assess Body Mass Index (BMI). To 

measure daily PA behaviour, participants wore a pedometer for seven consecutive days. 

Structural equation modelling was performed to test the proposed motivational sequence and 

to examine the mediation effect of behavioural regulations towards leisure-time sport and PA 

on the relation between PA goal content and daily step counts.  

Results: A structural equation model supported the hypothesized sequence in which intrinsic 

goals for leisure-time sport and PA predicted children’s daily step counts through autonomous 

motivation towards leisure-time sport and PA. Multi-sample invariance testing revealed that 

the proposed model was largely invariant across BMI groups, pubertal status and gender.  

Conclusion: The findings highlight the importance of emphasizing intrinsic goals for 

participation in leisure-time sport and PA in children aged 10-12 years. By stimulating 

children to participate in PA and sports by referring to intrinsic goals, children are more likely 

to enjoy PA, which in turn might increase the likelihood of a regular and long-term PA 

engagement.  

 

Key words: goal content theory, self-determination theory, physical activity behaviour, 

motivation, pedometer, structural equation modelling 
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Introduction 

Research has shown that regular physical activity (PA) can help to reduce people’s 

risk for several diseases and health conditions (Reiner, Niermann, Jekauc, & Woll, 2013). 

There is evidence that a high level of PA between the age of 9 and 18 years predicts a high 

level of PA during adulthood, especially when it persists for several years (Telama et al., 

2005). Unfortunately, previous research has consistently revealed that PA declines sharply 

during adolescence (10-19 years) (Sallis, Prochaska, & Taylor, 2000). Previous studies among 

European youth have suggested that the greatest decline in PA can be observed between the 

age of 12 and 16 years (Telama & Yang, 2000; Van Mechelen, Twisk, Post, Snel, & Kemper, 

2000). Therefore, knowledge of the factors that are associated with PA persistence during 

early adolescence (10 through 14 years of age) is needed to effectively promote and 

encourage lifelong participation in PA.  

With respect to PA persistence, the quality of motivation to engage in PA seems to 

play a critical role, a role that can be best understood within an overarching theoretical 

framework, such as the Self-Determination Theory (SDT) (Deci & Ryan, 2000). The general 

purpose of this study is therefore to assess the quality of motivation toward PA in terms of 

goal content and behavioural regulation from SDT in a sample of 10-12 year old children and 

to investigate its relation with objectively assessed PA. Goal content refers to the ‘what’ of 

motivation, or a person’s specific aspiration, whereas behavioural regulation refers to the 

‘why’ of motivation, or a person’s reasoning behind their goal (Deci & Ryan, 2000). 

According to SDT, the reasons why individuals persist with or refrain from sport and 

PA can be conceptualized along a continuum of self-determined motives that differ 

qualitatively in the perceived origin or causality of action (Chatzisarantis, Hagger, Biddle, 

Smith, & Wang, 2003). A distinction is made between autonomous and controlled types of 
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motivation (Deci & Ryan, 2000). Autonomous forms of motivation refer to engaging in 

behaviour for reasons such as the inherent pleasure of the activity or the value they attach to 

it. Controlled or non-volitional forms of behavioural regulation refer to engaging in a 

behaviour because of pressures, either internal (e.g. guilt, shame) or external (e.g., coercion 

by others) (Deci & Ryan, 2000). Previous studies in PA settings have demonstrated the 

positive association between autonomous forms of motivation and adaptive outcomes such as 

increased behavioural persistence and objectively assessed estimates of PA behaviour (see 

Ntoumanis, 2012, and Standage & Ryan, 2012, for reviews).  

Although SDT assumes that the positive behavioural effects of autonomous motivation 

are important throughout the lifespan, it is possible that certain forms of motivation may be 

more salient than others at different life stages. For example, young children’s daily activities 

are still heavily under the jurisdiction of their parents and their PA behaviour may be more 

externally guided, for example by trying to satisfy the demands of a parent. Theoretically, it 

has been suggested that controlled forms of motivation can elicit desired behaviour, at least in 

the short term, and that its negative behavioural repercussions would only emerge in the long 

run (Deci & Ryan, 2000). Nonetheless, previous research in children and adolescents 

consistently showed null correlations between controlled motivation and objectively assessed 

PA participation during PE class (Aelterman et al., 2012) and total PA (Sebire, Jago, Fox, 

Edwards, & Thompson, 2013).  

In addition to the importance of behavioural regulation (i.e., the underlying reason 

‘why’ a person takes part), SDT also posits that the specific type of goals (i.e., the ‘what’ of 

motivation, e.g. to develop skills) is crucial to predict behavioural persistence (Deci & Ryan, 

2000).  According to the Goal Content Theory (GCT), a mini-theory within the larger SDT 

framework, the different goals that people pursue can be broadly divided into intrinsic or 

extrinsic goals (Deci & Ryan, 2000; Kasser & Ryan, 1996; Vansteenkiste, Niemiec, & 
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Soenens, 2010). Following this distinction, people might engage in PA for goals such as 

developing skills, improving health or connecting with others (intrinsic goals), but also for a 

better appearance or recognition from others (extrinsic goals) (Sebire, Standage, & 

Vansteenkiste, 2008). There is empirical evidence to suggest that being physically active in 

the service of intrinsic and extrinsic goals yields differential behavioural outcomes, 

particularly in terms of persistence (see Vansteenkiste, Soenens, & Lens, 2007, for a review).  

SDT assumes that goal content and behavioural regulations are related yet 

theoretically distinct components of motivation (Deci & Ryan, 2000; Vansteenkiste et al., 

2010). This means that the content and regulations of goal pursuits can be empirically crossed 

(Vansteenkiste et al., 2010). Both intrinsic and extrinsic goals can be pursued for either 

autonomous or controlled reasons. To illustrate this distinction, one can consider a boy who 

pursues the goal of improving his sport skills (intrinsic goal) either because he does not want 

to disappoint his sports coach (controlled form of motivation), or because he personally 

values to perform well in sports (autonomous form of motivation). Alternatively, an 

overweight girl might attend a fitness class in pursuit of the thin-ideal (an extrinsic goal) 

either because the doctor said she should lose weight (controlled form of motivation), or 

because she personally value looking good (autonomous form of motivation). Despite the fact 

that individuals might combine different motivational dimensions, previous observational 

studies in adolescents (Gillison et al., 2006) and adults (Ingledew & Markland, 2008; Sebire, 

Standage, & Vansteenkiste, 2009, 2011) demonstrated that goal content had a positive indirect 

effect on PA behaviour through autonomous motivation. The findings in adults even 

suggested that goal content may be predictive of behavioural outcomes to the degree that it is 

associated with autonomous versus controlled behavioural regulation (Sebire et al. 2009, 

2011). 
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Whereas past research in adolescents provided evidence for the positive pathway 

between autonomous motivation toward leisure-time exercise and daily PA volume (i.e., as 

indexed by pedometer step counts) (Standage, Gillison, Ntoumanis, & Treasure, 2012; 

Vierling, Standage, & Treasure, 2007), the present study builds upon and extends this work 

by adopting a combined approach of behavioural regulations and goal content in the 

prediction of objectively assessed daily PA levels. More specifically, the main purpose of the 

present study is to test a motivational sequence aligned with SDT and GCT, in which 

children’s goals for leisure-time sport and PA predict pedometer-determined PA through 

behavioural regulation constructs. Based on the tenets of SDT and GCT and past work in 

adolescents (Gillison et al. , 2006), we expected that pursuing intrinsic goals (such as social 

affiliation, health management, skill development) is positively related to autonomous 

motivation, which is in turn positively associated with daily PA behaviour. We further 

predicted that pursuing extrinsic PA goals (such as image and social recognition) is positively 

associated with controlled forms of motivation. Considering that past work in children and 

adolescents has shown inconsistent associations between controlled forms of motivation and 

behavioural outcomes, we expected that controlled motivation would be unrelated to daily PA 

behaviour in our sample of 10- to 12-year-olds. In contrast to the study of Gillison et al. 

(2006), the present study uses more valid measures of PA-based goal content (Sebire et al., 

2008) as well as an objective measure of daily PA (i.e., pedometer).  

The targeted age group in this study is at the beginning of puberty, which is a critical 

period marked by profound biological changes, resulting in changes in body composition 

(Siervogel et al., 2003). The storage of fat in specific body parts of girls (e.g. hips, buttocks) 

can result in a deviation from the current western female beauty ideal. A study among Italian 

girls indeed indicated that more mature 11-year old girls presented a less favourable 

perception of global physical self-concept, and appearance, and reported a lower enjoyment of 
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PA (Labbrozzi, Robazza, Bertollo, Bucci, & Bortoli, 2013). Boys, in general, tend to 

approximate an athletic male ideal, and the social pressure to reach this male-specific ideal 

seems to be increasing too (Ricciardelli & McCabe, 2004). At the same time, peer relations 

and sociocultural pressures become increasingly important for attitudes and behaviours 

(McCabe, Ricciardelli, & Finemore, 2002). Accordingly, puberty and its associated physical, 

social and psychological changes seem to make children strive for their perceived gender-

specific ideal body form by adopting a combination of eating strategies (Tremblay & 

Lariviere, 2008) and exercise strategies (McCabe et al., 2002). In a similar way, we expected 

that weight status was related to the content of children’s PA goals. In Western cultures, 

where being thin is highly valued and excess weight is stigmatized, being overweight or obese 

would make these individuals more vulnerable for body image distress (Schwartz & Brownell, 

2004). In Western cultures, where being thin is highly valued and excess weight is 

stigmatized, being overweight or obese would make these individuals more vulnerable for 

body image distress (Schwartz & Brownell, 2004). This latter is supported by a study of 

Thøgersen-Ntoumani, Ntoumanis, and Nikitaras (2010) who showed in a sample of 

adolescent girls aged 12-16 years that pursuing life goals aimed to attain societal standards of 

ideal physique was positively related with body image concerns. 

Taking into account the abovementioned considerations, the present study also aimed 

to explore the differences in PA goal content, motivation towards PA participation and daily 

PA behaviour in 10- to12-year-olds as a function of their gender, weight status and pubertal 

status. Based on previous work in adolescents (Deforche, De Bourdeaudhuij, & Tanghe, 

2006; Gillison et al., 2006), we predicted that overweight or physically mature children would 

place a higher value on extrinsic goals (to improve appearance and for social recognition) for 

PA and would be more likely to perceive a higher level of controlled motivation towards PA 

compared to their normal weight or physically immature counterparts. Despite the predicted 



 
 

Elsevier Ltd.  8 
 

difference in the mean values of goal content, behavioural regulations and PA behaviour, we 

hypothesized, in line with the universality claim of SDT, that the motivational sequence 

would be invariant across weight groups, pubertal status groups and gender. 

Method 

Procedure 

Ethical approval was provided by the ethical committee of the researchers’ university. One 

hundred eighty-three Flemish (Dutch speaking part of Belgium) elementary schools were 

contacted by phone. These schools had been randomly selected per province taking into 

account the number of schools in each province. One hundred and three schools agreed to 

participate in the study. Data-collection took place between September and December 2009. 

Only Dutch-speaking participants from sixth grade were included in the study. Given that the 

questionnaires were filled out during school hours, informed consent was obtained by the 

school board, who is the legal guardian during school hours. However, for the measurement 

of height and weight and the use of the pedometer, informed consent from parents and pupils 

from the age of 12 was obtained. After a short introduction, children completed the 

questionnaire under supervision of the research assistant, which took about 30-40 minutes. 

The present study does not report the entire questionnaire, but only those scales relevant for 

our hypotheses. After the participants had completed the questionnaire, the correct use of the 

pedometer and the PA diary was explained to those students who had provided informed 

consent. In addition, their height and weight were measured using a standardised procedure. 

Participants 

A total of 2,418 sixth grade pupils (1,185 boys and 1,233) girls were eligible to participate in 

the study. Due to the different procedure to obtain informed consent for data collection (see 
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procedure), valid data on all variables of interest were available for 1,272 (547 boys and 725 

girls) of them1, with a mean age of 11.42 years (SD = 0.47). Comparing participants with a 

complete and incomplete dataset, significant differences emerged for gender distribution, 

intrinsic goals and autonomous motivation (see supplementary Table 1s in Appendix A).  

Measures 

Weight status. 

The children were measured in light clothing and bare feet. A portable stadiometer 

(Seca 214) was used to measure standing height, while a portable electronic weighing scale 

(Seca 881) was used to assess body weight.  The body mass index (BMI) of the children was 

determined by their measured height and weight. Age- and gender- specific BMI cut-off 

points that correspond with BMI values of 25.0 and 30.0 kg/m2 at age 18 were used to 

determine respectively overweight and obesity (Cole, Bellizzi, Flegal & Dietz, 2000). Our 

sample consisted of 1,081 children with normal weight (85 %), 156 children with overweight 

(12.3 %) and 35 obese children (2.8 %). These categories were combined to distinguish 

between overweight/obese children (15 %) and normal weight children (85 %). The 

proportion of overweight (including obesity) in the current study was comparable with the 

prevalence rates for Flemish 10-12 year old children mentioned in the European ENERGY-

project (15.1%) (Brug et al., 2012).Throughout the paper, the terms normal weight and 

overweight (overweight including obesity) will be used when we refer to this distinction. 

Pubertal status. 

                                                 
1 The data was collected within the framework of a larger research project on motivational and environmental 
correlates of physical activity in 6th grade school children. The sample of the current study had an overlap of 62 
percent (i.e., 787 6th grade pupils) with the study of Rutten, Boen, and Seghers (2013). However, since both 
papers have different purposes (i.e., the study of Rutten et al. (2013) studied the association between 
interpersonal factors, home environmental factors, behavioral regulation and steps per day whereas the present 
study will focus on the relationship between leisure-time physical activity goal content, behavioural regulation 
and daily steps) and since the analyses in the current study generate new insights in addition to previously 
published results, the data overlap was not considered problematic.  
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The children completed a rating scale for pubertal development (Carskadon & Acebo, 

1993). They were asked to rate the amount of change or development they had experienced 

with respect to several physical characteristics associated with pubertal maturation (growth, 

hair growth, skin changes). Two items were specific for boys (voice changes, hair growth: 

beard), while two were specific for girls (breast growth, menarche). Most questions had to be 

rated on a Likert-type scale ranging from 1 (not yet started) to 4 (seems complete), with an 

additional option 5 (‘I do not know’). The item regarding the menarche had to be rated as yes 

or no. Following the criteria of Crockett (1988), puberty category scores were calculated, 

leading to a division into five pubertal categories: prepubertal (N = 362; 24.7 %), early 

pubertal (N = 393; 26.9 %), midpubertal (N = 589; 40.3 %), late pubertal (N = 116; 7.9 %) 

and postpubertal (N = 3; 0.2 %). These categories were combined to distinguish between 

relatively immature (prepubertal and early pubertal) (46.9% of the sample) versus relatively 

mature (midpubertal, late pubertal and postpubertal) (53.1% of the sample) children. 

Throughout the paper, the terms physically immature and physically mature will be used 

when we refer to this distinction. 

Physical activity goal content. 

PA goal content was measured using the Goal Content for Exercise Questionnaire 

(Sebire et al., 2008). Considering that PA recommendations refer to all physical activities and 

not only to exercise (i.e, a subset of PA behaviours that are planned, structured, and repetitive, 

Caspersen, Powell, & Christenson, 1985), we decided to replace 'exercise' by 'sport and PA' in 

the questionnaire. Pupils were first explained that the questionnaire aimed at gaining insight 

into their goals for participating in sport and physical activity during leisure-time. They were 

then presented with a stem: ‘Please indicate to what extent these goals are important for you 

when doing sport or being physically active during leisure-time” followed by items 

representing intrinsic goals (skill development, health management, social affiliation) or 
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extrinsic goals (image and social recognition). Examples of the items are: ‘to form close 

bonds with others’ (social affiliation), ‘to improve my overall health’ (health management), 

‘to acquire new exercise skills’ (skill development), ‘to improve my appearance’ (image), and 

‘to be socially respected by others’ (social recognition). Each goal factor was measured by 4 

items that had to be rated on a 7-point Likert-type scale, ranging from 1 (‘not at all 

important’) to 7 (‘extremely important’). Internal consistencies of the five subscales as 

indexed by Cronbach’s α ranged between 0.73 and 0.83. A composite score for intrinsic goal 

value (Cronbach’s α = 0.88) was calculated by averaging the items of the three intrinsic goal 

factors (skill development, health management and social affiliation). Similarly, a composite 

score of participants’ extrinsic goal value (Cronbach’s α = 0.85) was calculated by averaging 

the items of the two extrinsic goal factors (image and social recognition).  

Behavioral regulations. 

Motivation for being physically active was measured using an adapted version of the 

behavioral regulation in exercise questionnaire-2 scale (BREQ-II) (Markland & Tobin, 2004). 

Consistent with the Goal Content for Exercise Questionnaire, we decided to replace 'exercise' 

by 'sport and PA' in the BREQ-II questionnaire. The Dutch-version of the BREQ-II has been 

previously used in adolescents (Verloigne et al., 2011). Pupils were first explained that the 

questionnaire aimed at gaining insight into their reasons and goals for participating in sport 

and PA during leisure-time. They were then presented with a stem: ‘I participate in sport and 

physical activity during leisure-time because…’ followed by items representing an 

autonomous motivational style (identified or intrinsic motivation) or a controlling 

motivational style (external or introjected regulation). Items had to be rated on a 5-point 

Likert scale (1 = strongly disagree, 5 = strongly agree). Internal consistencies of the four 

subscales as indexed by Cronbach’s α ranged between 0.72 and 0.85. An autonomous 

motivation composite score (Cronbach’s α = 0.80) was calculated by averaging four items of 
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intrinsic motivation (e.g. ‘because I enjoy sport and/or PA’) and four items of identified 

motivation (e.g ‘because I value the benefits of sport and/or PA’). A controlled motivation 

composite score (Cronbach’s α = 0.76) was measured by taking the average of four items of 

introjected regulation (e.g. ‘because I feel ashamed if I don’t do it’) and three items of 

external regulation (e.g. ‘because other people say I should’).  

Physical activity behaviour.  

A pedometer (Yamax SW-200) was used to objectively measure PA levels in the 

children. Reliability and validity for this measure has been demonstrated in children and 

adolescents (De Vries et al., 2009). Pedometers are unobtrusive and convenient for 

participants. They measure vertical movement, are less costly, and have been shown to 

produce less error than heart rate monitors and some accelerometers (Eston, Rowlands, & 

Ingledew, 1998). To minimize reactivity, children had to wear the pedometer for seven 

consecutive days, preceded by a familiarization day and including both weekdays and 

weekend days (Rowe, Mahar, Raedeke, & Lore, 2004). Children were asked to report the 

number of daily steps in their PA diary. In addition, the children also reported the time spent 

on activities performed without wearing the pedometer (e.g. during swimming, sports coaches 

sometimes refused permission to wear the pedometer during training or competition because 

of safety reasons) or non-weight-bearing activities (e.g. cycling). Based on Lubans, Morgan, 

Collins, Boreham, and Callister (2009), 146 steps per minute for boys and 137 steps per 

minute for girls were added to compensate for those activities that were not captured by the 

raw pedometer data. The first day of the pedometer data was excluded because of 

familiarization (Rowe et al., 2004). Outliers were removed by truncating steps lower than 

1,000 or higher than 40,000 per day (replaced by 1,000 and 40,000, respectively). If 

participants reported their daily steps for at least three weekdays and one weekend day in their 
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PA diary, the average steps per day was calculated and used for statistical analysis2 (similar to 

Belton, Brady, Meegan, & Woods, 2010).  The cut-off point of 12,000 steps per day was 

applied to determine the proportion of children who meet the health-related PA guideline 

(Colley, Janssen, & Tremblay, 2012). Based on this pedometer-based guideline, 81.9% of 

boys (N = 448/547) and 61.5 % of girls (N = 446/725) could be classified as meeting the PA 

recommendation. If we divided our children in tertiles on the basis of their composite score of 

autonomous motivation, boys and girls in the highest tertile for autonomous motivation were 

respectively 2.1 (95% CI 1.2-3.8) and 1.8 (95% CI 1.2-2.7) times more likely to meet the PA 

guideline compared to those in the lowest autonomous motivation tertile. In contrast, a 

comparable proportion of boys and girls were found in the highest and lowest tertile of 

intrinsic goals, indicating that pursuing intrinsic goals does not per se increase the change to 

meet the pedometer-based PA guideline. 

Data analysis 

Data analysis was performed with IBM SPSS Statistics version 20. Bivariate 

correlations among children’s average steps per day, PA goal content and behavioural 

regulations can be consulted as supplementary Table 2s (Appendix A). A multivariate 2 x 2 x 

2 ANOVA was used to examine the main and interactions effects of gender (boy vs. girl), 

weight status (normal weight vs. overweight) and pubertal status (physically immature vs. 

physically mature) on goal content for leisure-time sport and PA, behavioural regulation and 

average steps per day.   

Structural equation modelling was performed to test the hypothesized motivation 

sequence and to examine the mediation effect of autonomous and controlled motivation 

                                                 
2 All statistical analyses were performed with the ‘adjusted’ steps per day values, taking into account the PA 
activities not captured by the pedometer (e.g., swimming, cycling). We cannot guarantee that the results remain 
the same if ‘unadjusted’ steps per day are used in the analyses.  
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towards leisure-time sport and PA on the relation between goal content and steps per day. The 

fit of the observed data to the proposed mediation model was calculated with IBM AMOS 

version 20 using the maximum likelihood estimation method; 5,000 bootstrapping iterations 

were requested for the calculation of bias-corrected 90% confidence intervals (Bollen & Stine, 

1992; Byrne, 2001). Non-significant paths were deleted and the fit of the resulting model was 

assessed using the chi-square fit statistic (χ²), the goodness of fit index (GFI), the adjusted 

goodness of fit index (AGFI), the comparative fit index (CFI) and the root mean square error 

of approximation (RMSEA). A non-significant chi-square denotes a good fit of the data to the 

proposed model. The GFI and AGFI had to be >0.95, the RMSEA had to be <0.60 to accept a 

good fit (Hu & Bentler, 1999). Hence, the resulting model was re-analysed in a multi-group 

analysis to test its invariance across gender, weight status and pubertal status. This was done 

for each grouping variable by comparing the unconstrained multi-group model with models 

constraining regression weights and covariances. 

Results 

Descriptive statistics  

The main effects of gender (boy vs. girl), weight status (normal weight vs. overweight) 

and pubertal status (immature vs. mature) on PA goal content, motivation towards PA and 

steps per day are displayed in Table 1.  
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Table 1 - Descriptive Statistics of Physical Activity Goals, Behavioural Regulation and Average Steps per Day as a function of Gender, Weight Status and 
Pubertal Status 

 

 Intrinsic goals 

(1-7) 

Extrinsic goals 

(1-7) 

Autonomous 
motivation  (1-5) 

Controlled   
motivation (1-5) 

Average steps per day 
(1,000-40,000) 

 M SD M SD M SD M SD M SD 

Total group (N = 1272) 4.97 1.14 3.30  1.28 3.78 0.68 1.36 0.52 14,863.8   4,891.6 

Gender           

Boy (N = 547) 5.17  1.11 3.47  1.31 3.82  0.70 1.42  0.56 16,787.7  5,371.2 

Girl (N = 725) 4.81** 1.14 3.16** 1.25 3.75  0.67 1.32  0.48 13,412.2**  3,917.0 

Weight Status           

Normal weight (N = 1081) 4.97 1.14 3.22  1.25 3.81  0.66 1.33  0.47 15,013.9  4,744.7 

Overweight (N  = 191) 4.93  1.16 3.73** 1.36 3.61* 0.79 1.53** 0.70 14,014.4**  5,590.1 

Pubertal Status           

Physically immature (N = 596) 5.01  1.15 3.17   1.28 3.81  0.66 1.37 0.51 15,586.0  5,119.8 

Physically mature (N = 676) 4.93  1.13 3.41* 1.28 3.76  0.70 1.36  0.52 14,227.0  4,591.7 

Note. * p < 0.05 , ** p < 0.01 
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The multivariate analysis showed that gender was significantly associated with 

pursuing intrinsic and extrinsic goals and with the level of PA. In particular, in comparison 

with girls, boys were more likely to pursue intrinsic goals (F(1,1264)=7.121, p = 0.008, 

partial η² = 0.006), extrinsic goals (F(1,1264)=11.013, p = 0.001, partial η² = 0.009), and 

performed more steps per day (F(1,1264)=44.425, p < 0.001, partial η² = 0.034).  

With respect to weight status, compared with normal weighted peers, overweight 

(including obese) children were less active (F(1,1264) = 7.491, p = 0.006, partial η² = 0.006) 

and reported lower values of autonomous motivation (F(1,1264) = 5.003, p = 0.025, partial η² 

= 0.004) towards PA. In contrast, overweight children were more likely to pursue extrinsic 

PA goals (F(1,1264) = 8.433, p = 0.004, partial η² = 0.007) and their PA participation tended 

to be more controlled (F(1,1264) = 8.463, p = 0.004, partial η² = 0.007).  

 

 

 

 

 

 

 

Figure 1. Gender by pubertal status interaction effect on extrinsic goals (*  p < 0.001 

compared to physically immature). 

*  
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Finally, children with greater physical maturity were more likely to pursue extrinsic 

goals for PA (F(1,1264) = 4.499, p = 0.034, partial η² = 0.004). This main effect of pubertal 

status on extrinsic goals was accompanied by a significant interaction between pubertal status 

and gender (F(1,1264) = 5.355, p = 0.021, partial η² = 0.004). Figure 1 shows that the positive 

association between pubertal status and extrinsic goals was only significant in girls (F(1,1264) 

= 3.655, p = 0.002, partial η² = 0.025), but not in boys (F(1,1264) = 0.325, p = 0.898, partial 

η² = 0.003).  

Apart from the gender by pubertal status interaction effect, no other interaction effects 

on the variables of interest were found.  

Structural equation modelling 

A structural equation model allowing for both direct and indirect effects of PA goals 

on PA level (i.e., average steps per day) showed that the direct paths from intrinsic (β = 0.032, 

90% CI = -0.04 to 0.10, p = 0.450) and extrinsic (β = 0.029, 90% CI = -0.03 to 0.09, p = 

0.399) goal content to steps per day were not significant. Consequently, these non-significant 

direct paths were removed from the model. The resulting model showed a good fit to the 

observed data [χ²(4) = 8.68, p = 0.070, GFI = 0.997, AGFI = 0.989, CFI = 0.996, RMSEA = 

0.032 (0.000 - 0.062)] and is presented in Figure 2 with standardised estimates. These results 

confirm the hypothesis that PA goals are related to autonomous and controlled motivation 

towards PA and that the relation between PA goal contents and the level of PA is mediated by 

autonomous motivation.  
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Figure 2. Resulting model for the whole sample (n = 1,272) (standardised solution). All standardised estimates are significant (p < 0.001). Model 

fit statistics: χ²(4) = 8.68, p = 0.070, GFI = 0.997, AGFI = 0.989, CFI = 0.996, RMSEA = 0.032 (0.000 - 0.062) 
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Table 2: Sequential Fit Indices for Weight Status, Pubertal Status, and Gender Invariance Models 

Constraints imposed �² (df) p GFI AGFI CFI RMSEA (90% CI) ��² (�df) p 

         
Resulting model   8.68 (4) 0.070 0.997 0.989 0.996 0.032 (0.000 - 0.062) - - 
 
Across weight status 

        

 Unconstrained 13.23 (8) 0.104 0.995 0.983 0.995 0.024 (0.000 - 0.046) - - 
 Regression weights 22.30 (13) 0.051 0.992 0.982 0.992 0.025 (0.000 - 0.042) 9.87 (5) 0.106 
 Covariances 30.11 (16) 0.017 0.999 0.979 0.988 0.028 (0.000 - 0.043) 7.81 (3) 0.050 
 
Across pubertal status 

        

 Unconstrained 11.92 (8) 0.155 0.996 0.985 0.997 0.021 (0.000 - 0.044) - - 
 Regression weights 15.18 (13) 0.296 0.995 0.988 0.998 0.012 (0.000 - 0.033) 3.26 (5) 0.660 
 Covariances 15.53 (16) 0.486 0.995 0.990 1.000 0.000 (0.000 - 0.027) 0.34 (3) 0.951 
 
Across gender 

        

 Unconstrained 12.51 (8) 0.130 0.996 0.984 0.996 0.022 (0.000 - 0.045) - - 
 Regression weights 38.02 (13) 0.000 0.987 0.970 0.978 0.041 (0.026 - 0.057) 25.51 (5) 0.000 
 Covariances 40.02 (16) 0.001 0.986 0.974 0.979 0.036 (0.022 - 0.051) 2.00 (3) 0.573 
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Hence, the resulting model was re-analysed in a multi-group analysis to test its 

invariance across weight status, pubertal status and gender. Fit statistics of all models are 

presented in Table 2. A chi-square difference test between an unconstrained model and a 

model constraining regression weights showed model invariance for weight status [∆χ²(5) = 

9.87, p = .106] and for pubertal status [∆χ²(5) = 3.26, p = 0.660]. However, constraining 

regression weights across gender resulted in a significant model difference [∆χ²(5) = 25.51, p 

< 0.001]. A further path-by-path analysis indicated that the regression weight of autonomous 

motivation on PA level was significantly higher in boys (β = 0.30, 90 % CI = 0.233 to 0.373) 

compared to girls (β = 0.15, 90% CI = 0.072 to 0.218). Total direct and indirect effects on 

steps per day for boys and girls separately are presented in supplementary Table 3s (Appendix 

A). Constraining covariances, assuming that the regression weights are correct, resulted in 

model invariance across weight status [∆χ²(3) = 7.81, p = 0.050], pubertal status [∆χ²(3) = 

0.34, p = 0.951] and gender [∆χ²(3) = 2.00, p = 0.573]. 

Discussion 

This study aimed to describe PA goal content, behavioural regulation and daily PA 

behaviour in a large sample of 10- to 12-year old children as a function of gender, weight 

status and physical maturity and to test a motivational sequence in which children’s goals for 

leisure-time sport and PA from GCT predicted pedometer-determined PA through 

behavioural regulation constructs from SDT. To our knowledge, this is the first study 

examining the relation between goal content, behavioural regulations and objectively assessed 

PA engagement in the daily life of children aged 10-12 years. 

The results confirmed our hypothesis that weight status was related to the content of 

children’s PA goals and behavioural regulations. In particular, overweight children were more 

likely to pursue extrinsic goals and to feel less autonomous and more controlled motivation to 
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engage in PA and sport compared with their normal weight peers. In a Western culture that 

values thinness, denigrates excess weight and stigmatizes overweight individuals, it seems 

logical that overweight children will endorse the extrinsic PA goal of an enhanced appearance 

(body image) more than their normal weight peers.  

The higher value attached to extrinsic goals in children with greater physical maturity 

can be explained in a similar way. The physical changes related to puberty (Siervogel et al., 

2003) and the increased importance of sociocultural pressures and peer influences (McCabe et 

al., 2002) might result in increased use of strategies to work towards the perceived ideal body 

form (McCabe et al., 2002). A gender by pubertal status interaction effect was observed, 

which indicated that the positive association between pubertal status and extrinsic goals was 

more pronounced in girls compared to boys. In our sample, 70% of girls could be classified in 

the physically mature category compared to only 31% of the boys (χ² = 187.7, p < 0.001). 

Consequently, the physical changes associated with puberty were already more pronounced in 

girls and might have contributed to the distinct relationship between pubertal status and 

extrinsic goals in girls and boys.  

The observations in our study must be tempered, given the small effect sizes for mean-

level differences as a function of weight status and pubertal status. One of the reasons could 

be that weight and muscle concerns related to overweight and puberty amongst 10-12 year 

children occur with lower frequency and severity than in adolescence and young adulthood. It 

could therefore be expected that the change for motivational differences to manifest as a 

function of weight status and physical maturity would increase with age. The descriptive 

results further demonstrated that, in general, the children attached a higher importance to 

intrinsic goals (skill development, health management and social affiliation) compared with 

extrinsic goals (social recognition and physical appearance). Furthermore, children in this 
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study reported relatively high levels of autonomous motivation towards leisure-time sport and 

PA. These findings are encouraging and reinforce the assumption that, PA and sport 

participation in children aged 10-12 years is, on average, driven by intrinsic goals and 

associated with feelings of pleasure and enjoyment.  

Apart from investigating the differences in behavioural regulation and goal content as 

a function of gender, pubertal status and weight groups, the main objective of this study was 

to test a SDT-based model examining the relationship between goal content, behavioural 

regulation and pedometer-determined PA. Our results confirmed the positive association 

between intrinsic goals and a composite of autonomous forms of motivation towards leisure-

time sport and PA, which was in turn positively related with the children’s average steps per 

day. In addition, a negative relation was found between intrinsic goals and controlled 

motivation. Thus, the more the children pursued intrinsic PA goals such as developing skills, 

managing health or affiliating with others, the more autonomous and the less controlled they 

felt to engage in PA, which in turn predicted their daily PA behaviour. The composite score of 

autonomous motivation shared 5% of its variance with the variance in daily steps. By 

contrast, pursuing extrinsic goals emerged as a positive predictor for controlled motivation but 

was negatively related with autonomous motivation. Nevertheless, no association was found 

between controlled motivation and PA behaviour. This finding is consistent with past research 

in children and adolescents showing null correlations between controlled motivation and 

objectively assessed PA participation during PE class (Aelterman et al., 2012) and total PA 

(Sebire et al., 2013). This might indicate that controlling forms of motivation do not underpin 

meaningful behavioural engagement.  

In contrast with the findings of Gillison et al. (2006) in adolescents (13-15 years), our 

study did not support a direct effect of goal content on PA behaviour. It should be noted 

however that their measure of goal content (i.e., Reasons for Exercise Inventory) (Silberstein, 



 
 

Elsevier Ltd.  23 
 

Striegel-Moore, Timko, & Rodin, 1988) was constructed before the recent emphasis of SDT-

based research on the distinction between goal content and behavioural regulations. In 

particular, the Reasons for Exercise Inventory (REI) reflected a combination of goal content 

and behavioural regulation (Sebire et al., 2008). The direct associations between goals and PA 

observed in the study by Gillison et al. (2006) might thus be attributed to the fact that their 

measure of goal content included aspects of behavioural regulations. Nonetheless, our results 

support observations made previously in adults in which no independent effect of relative 

intrinsic goal content over autonomous motivation was found for accelerometer-assessed PA 

(Sebire et al., 2011). From these findings, it could be argued that goal-content does not play 

an important role in predicting PA behaviour. Although the content of goals and behavioural 

regulations are conceptually separated within SDT, some discussion in SDT-literature exists 

as to whether the ‘why’ of behaviour occur above and beyond or via behavioural motivation 

(i.e., the ‘what’ of behaviour) (e.g., Carver & Baird, 1998). In line with previous work in 

adults (Ingledew & Markland, 2008, Sebire et al., 2009, 2011) our study also suggests that 

intrinsic PA goal content may be predictive of PA behaviour to the degree that it is associated 

with autonomous behavioural regulation. This might be explained from a different time frame 

of goals and regulations (Sebire et al., 2009, 2011). More specifically, PA goals (e.g. 

developing skills or enhancing your appearance) can be seen as more future-orientated 

compared with behavioural regulations for PA (e.g. because you like the activity or because 

you would feel guilty otherwise). Therefore, it is likely that the distal relation between PA 

goals and PA level is transmitted through the more proximal variable of (autonomous versus 

controlled) behavioural regulations (Sebire et al., 2011). In this respect, as the Goal Content 

for Exercise Questionnaire was initially developed for an adult population, the intrinsic and 

extrinsic goals presented in the questionnaire might not have been immediately meaningful 

for children aged 10-12 years. For instance, adopting health reasons for PA (e.g., to increase 
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my resistance to illness and disease) might not be a salient PA goal in healthy children. 

Therefore, future work could identify novel goals in order to provide immediately meaningful 

goals (e.g., seeking challenge) to a greater proportion of children. 

Despite the observed differences in goal content and behavioural regulation between 

overweight and normal weight children and between physically mature and immature 

children, our results revealed that the model was invariant across weight groups and pubertal 

status. However, the analysis for measurement invariance across gender showed that the 

model was partially invariant, with only one path differing between groups. In particular, the 

predictive value of autonomous motivation towards leisure-time sport and PA on steps per 

day was larger in boys compared to girls. A possible explanation for this stronger association 

in boys could be explained by the observed gender difference in PA engagement. Consistent 

with the literature, our descriptive results clearly showed that boys accumulated more steps 

per day than girls and were more likely to meet the health-related PA recommendation.  

Limitations and directions for future research 

A first limitation of the present study is its cross-sectional design, which prevents a 

conclusion on the causality between goals, regulations and PA. Longitudinal designs are 

necessary to provide more information on this aspect. A second limitation is that pedometers 

do not provide any information about PA type and context and are unable to measure the 

intensity of PA (Dollman et al., 2009). Accelerometry provides the advantage of real-time 

data acquisition and captures objective information on duration and intensity of PA. 

Therefore, it is likely that some types of incidental, non-purposeful PA (e.g. transportation to 

school by foot or bike) are not easily predicted from contents and regulations for leisure-time 

sport and PA. Along similar lines, a study among Flemish adolescents showed that 

autonomous motivation to engage in PE was especially predictive for self-reported 
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engagement in sports activities outside PE classes, which require extra effort rather than PA 

that is more routine-based (e.g., transportation) (Haerens, Kirk, Cardon, De Bourdeaudhuij, & 

Vansteenkiste, 2010). Therefore, it is plausible that our model would have explained more 

variance in PA levels if we had focused on the outcome of purposeful engagement in leisure-

time PA (e.g., sports club participation) or more intense forms of PA. In future work, 

combining accelerometer and self-reported PA data could be helpful to take into account the 

duration and intensity levels of PA as well as the context in which PA occurs.  

Finally, it should be noted that many activities at this age are predetermined (e.g., they 

are scheduled to go to a sport club where a coach tells them what to do). Consequently, the 

chance for motivational differences to manifest in PA behaviour might be limited. Based on 

Lonsdale, Sabiston, Raedeke, Ha, and Sum (2009) in the PE context, who provided 

preliminary evidence that the benefits of autonomous motivation may be magnified in 

unstructured contexts, it could be expected that the predictive power of motivation would 

increase if children would be monitored in periods characterized by greater degrees of 

freedom and more opportunities for unstructured play and PA (e.g., vacation period).  

Conclusions 

Despite the differences in mean values of PA goal content, behavioural regulations and 

average steps per day across gender, weight status and pubertal status, the results of the 

present study clearly indicate that pursuing intrinsic goals positively predicted autonomous 

motivation towards leisure-time sport and PA, which in turn was positively related with daily 

PA behaviour. From the SDT perspective, children’s goal content can be manipulated by 

social agents (e.g., teachers, parents, sports coaches) by emphasizing the potential goals 

linked to PA or sport participation. Based on the present findings, these social agents should 

be advised to stimulate children to participate in PA and sports by referring to intrinsic goals 
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such as skill development (e.g., to learn new sports techniques) rather than by emphasizing 

extrinsic goals such as social recognition (e.g., it is important to win and outperform others). 

By doing so, children are more likely to enjoy PA, which in turn might increase the likelihood 

of a regular and long-term engagement in PA and sport.  
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Table 2s: Bivariate correlations among children’s physical activity (average steps per day), physical activity goal content and behavioural 

regulation (N=1272) 

 Intrinsic goals 

 

Extrinsic goals 

 

Autonomous motivation Controlled motivation 

Average steps per day 0.162** 0.076** 0.223** -0.040 

Intrinsic goals - 0.522** 0.592** 0.128** 

Extrinsic goals  - 0.198** 0.405** 

Autonomous motivation   - -0.029 

Controlled motivation    - 

 

Note. ** p < .01 
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Table 3s: Standardised β weights for the resulting model separated by gender 

 Boys (N = 547)  Girls (N = 725) 

 β weight 90% CI  β weight 90% CI 

     
Intrinsic Goals --> Autonomous Motivation  0.68 0.62 to 0.74  0.67 0.62 to 0.73 
Extrinsic Goals --> Autonomous Motivation  0.09 -0.16 to -0.02 - 0.20 -0.26 to -0.13 
Intrinsic Goals --> Controlled Motivation - 0.14 -0.21 to -0.07 - 0.10 -0.16 to -0.04 
Extrinsic Goals --> Controlled Motivation  0.48 0.40 to 0.55  0.42 0.35 to 0.49 
Autonomous Motivation --> PA Level  0.30* 0.23 to 0.37  0.15* 0.07 to 0.22 
     
 

Note. * Significant gender difference in standardised � weight (p < 0.05) 

 

 


