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Abstract (of original paper by Chanal et al.)
Objectives: The objectives of this study were to observe the developmental trajectories of motivation types
among young children from 8 to 12 years using a more comprehensive scale of physical education
motivation. We also tested the relations between these trajectories and objective physical activity during
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this period.
Design: Students in grades 5–7 (n=1202; 51.2% boys) were recruited from 17 elementary schools. Three
cohorts completed the motivation questionnaire four times and objective physical activity was measured
up to four times over a two years school period.
Method: Measurement invariance of the scale was tested across cohorts and occasions. Multiple group
multiple cohort growth models were estimated to determine motivation types trajectories. Regression
models were then built to predict children’s slope of MVPA during this period.
Results: We provided strong measurement invariance to a new and more comprehensive scale of PE
motivation. Latent growth curve modeling indicated trajectories that decrease on average for all forms of
motivations at this early age. Results also revealed some relations between motivation’s scores and
objective physical activity trajectories, especially with autonomous motivation.
Conclusions: Our study revealed the earliest decline of motivation towards physical education to have ever
been highlighted in elementary school children. Relations between trajectory of intrinsic stimulation and
PA behavior permitted us to highlight the possible role of autonomous motivation in minimizing the
decline of children’s PA behavior during PE lesson.
Physical activity (PA) has a significant impact in health promotion and prevention of numerous noncommunicable diseases already in the youth [2–4]. To promote PA in this population, public heath
recommendations advise that at least 50% of physical education (PE) lessons are spent in moderate to
vigorous physical activity (MVPA) [5]. However, despite PE programs, children and adolescents do not
reach these MVPA goals [6–8]. Moreover they demonstrate a decline in PA levels as early as in the
elementary schools [9]. This is of concern because PA levels during childhood and adolescence are
significantly related to an active lifestyle during young adulthood [10], which in turn promotes health at
later ages. Given the fact that changes in motivation seem to predict trajectories in leisure-time PA across
ages [11], the present study aimed at investigating (a) the developmental trajectories of motivation types
for PE sessions in 8 to 12 years old students, and (b) the potential relations between motivation and
objective PA trajectories during elementary school PE lessons.
Seventeen different elementary schools from the Canton of Geneva, Switzerland, were included.
Motivation and objective PA data from 1202 volunteer students (51.2% boys, 48.8% girls evenly distributed
from grades 5 to 7) were longitudinally monitored four times during the 2012 and 2013 academic years.
Factor loadings of the time scores were normalised in order to account for an accelerated longitudinal
design with three evenly distributed cohorts of students from grades 5 to 7. PE lessons were taught in
mixed-gender classes with no specific instructions to PE teachers. Accelerometer recorded lessons were
selected randomly and questionnaires were completed by students in non-PE classes. Motivation types
described in the Self-determined Theory [12] were assessed using a 33-item questionnaire extracted from
different scales specifically used in physical education settings [13–15]. Broadly, these items were divided
in eight subscales including different subtypes of (i) intrinsic motivation, which is the most autonomous
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form, referring to engaging in an activity for its inherent pleasure and satisfaction to stimulation (sensory
pleasure), learning, or accomplishment (pleasure of surpassing); (ii) extrinsic motivation, which is an
extrinsically motivated behaviour to attain desirable goals or to avoid negative consequences, thus
including an approach (e.g. seeking reward) and avoidance (e.g. avoiding punishment or shame)
dimension; as well as (iii) amotivation, which is the lack of intention and willingness to perform a
behaviour.
Overall, the authors observed decreasing motivation trajectories in all intrinsic motivation subtypes
(motivation for the pleasure of learning, surpassing, and sensory pleasure) and in three extrinsic
motivation subtypes (grossly motivation for an identified value in undertaking PA, and motivation for
external contingencies such as rewards, or avoiding punishments, guilt or shame). This was valid for any
of the 8 to 12 years old study groups. On the other hand, a positive relation was found between intrinsic
motivation and MVPA, highlighting the role of pleasure in PA behaviour during PE. Likewise, changes in
the intrinsic motivation subtype for sensory pleasure were positively related to changes in MVPA. Thus,
positive changes in intrinsic motivation could positively impact PA behaviour in elementary school
children. Few relationships were found between extrinsic motivation and MVPA. Only one extrinsic
motivation subtype seemed to be positively related to MVPA in the approach dimension (seeking reward),
and negatively in the avoidance dimension (avoiding punishment). Thus, motivation for seeking reward
could act as a positive determinant of PA behaviour in PE lessons, whereas motivation for avoiding
punishment could have a deleterious effect.
Despite a large sample of elementary school children, detailed motivation type analysis including the
approach (seeking reward) and avoidance (avoiding punishment, guilt or shame) distinction in extrinsic
motivation subtypes, and objective measurement of PA, some limitations in the study exist as underlined
by the authors. First, the data is limited to a specific socio-demographic and cultural setting. These factors
could have important implications on the outcomes. Therefore, they should be verified by similar studies
in different populations and cultures before concluding to prevention or intervention strategies. Second,
since complex statistics were implemented in the analyses, the risk of accidental bias cannot be entirely
excluded. Third, PA behaviour was reflected by the percentage of time spend in MVPA during the entire PE
lessons. Nevertheless, the structure of the lessons implies periods in which students cannot behave
autonomously (warm-up, instructions, etc.). Consequently, PA intensities in the course of PE lessons cannot
only be attributed to the students’ motivation. Finally, since the study used a new scale to evaluate
students’ motivation for PE it might be difficult to strictly compare the results with other studies without
prior cross validation.
In conclusion, the present study adds to previous work [11,16,17] by showing that the decline in students’
motivation for PE already takes place in 8 to 12 years old, specifically for subtypes of both intrinsic and
extrinsic motivation. In addition, the authors found relations between these declines in motivation
trajectories and objective PA behaviours.
As prior work observed that positive experiences and motivation for PE were shown to be associated with
positive effects on PA-related behaviours [11,18–20], the authors of the present study [1] identify relations
between different motivation subtypes of the Self-determined Theory [12] and MVPA. The intrinsic
motivation subtype for sensory pleasure and the extrinsic motivation subtype for reward (approach) were
positively related to MVPA, while the extrinsic motivation subtype for avoiding punishment (avoidance)
was negatively related to it. This is crucial in order to understand and target the different factors
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contributing to the decline of motivation for PE across ages, as well as to design more efficient programs to
prevent it.
The present study performed in young age groups emphasizes that such programs must be implemented
early in elementary school children, and that they should encourage intrinsic motivation for pleasure such
as sensory pleasure and eventually extrinsic motivation for reward. While it is essential to sensitize PE
teachers to the importance of motivation for PE in young children, additional work is needed to better
understand the key modifiable factors underlining the decline in PA-related behaviours and adaptive
motivation across age, and implement the best possible promotion strategies for an active lifestyle.

Keypoints
Physical activity levels during childhood and adolescence are significantly related to an active
lifestyle during young adulthood.
Declines in students’ motivation for physical education exist as early 8 to 12 years old and are related
with declines in physical activity.
Among others, prevention of decline in motivation for physical education must target changes in
specific motivation types in younger children already.
Extrinsic motivation subtype for avoiding punishment seems to be negatively related to changes in
physical activity.
Intrinsic motivation for sensory pleasure and extrinsic motivation for reward seem to be positively
related to changes in physical activity.
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