Revista de Psicologia del Deporte/Journal of Sport Psychology Vol. 33. n.°3. 2024. pp. 233-244. ISSN 1132-239X I1SSNe 1988-5636

Exploring the Motivation of Adolescent’ Participation in Physical
Exercise: An Evolutionary Psychology Perspective
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Abstract

The extant scholarly discourse pertaining to adolescents’ engagement in physical exercise predominantly comprises
superficial observations and introductory comprehension, demonstrating a dearth of comprehensive analysis regarding the
intricate psychological mechanisms at play. This investigation endeavours to delve into the foundational impetuses driving
teenagers' participation in physical activity through the lens of evolutionary psychology theory. Furthermore, it aims to
scrutinize the motivational processes and mechanisms by integrating the tenets of planned behavioural theory. A sample
comprising 887 valid questionnaires was gathered from middle school, high school, and college students. Subsequently, a
structural equation modelling approach, integrating regression and factor analysis, was employed to validate the initial
model and associated hypotheses. This study utilized a quantitative research methodology along with a cross-sectional
research design. Empirical investigation confirmed six hypotheses derived from the study. Notably, four evolutionary
motives—namely, the inclination to avoid harm, mitigate disease risk, foster group affiliation, and pursue mate
acquisition—exerted substantial direct effects on teenagers' intentions towards physical exercise. Moreover, these motives
also demonstrated indirect impacts on teenagers' physical exercise intentions through subjective norms, attitudes, and
perceived control over their physical exercise behaviour. Adolescents' engagement in physical exercise is shaped not solely
by superficial factors and external stimuli but is also propelled by intrinsic motives rooted in evolutionary and natural
selection mechanisms. An evolutionary perspective sheds light on the nuanced understanding of adolescents' physical
exercise, consolidating disparate research on exercise motivation. Building upon this understanding, governmental bodies
and educational institutions can devise novel policies and initiatives to foster physical activity among youth, facilitating the
maintenance of robust physical health alongside educational pursuits.

Keywords: Teenager, Physical Exercise, Motivation, Evolutionary Psychology, Planned Behavioural Theory.

Introduction

Physical exercise encompasses activities directed towards
bodily development, health enhancement, fitness
improvement, mental regulation, and cultural enrichment
(Liang, 1994; Navarro et al., 2021; Qijie, Yin, & Liping,
2022). Regular and moderate engagement in physical
exercise is recognized to bolster both physical and mental
well-being (Jiang et al., 2022; Qijie et al., 2022). Conversely,
insufficient or lack of physical exercise may precipitate
various physical health issues such as hypertension and
mental health disorders like depression, thereby
diminishing individuals' quality of life and potentially
shortening their lifespan (Haible et al.,, 2020). However,
recent surveys and studies indicate a general dearth of
physical exercise among Chinese youth, with a sustained
decline in their physical fitness levels, posing a significant
threat to their overall development (An et al., 2019; Wang
etal., 2019).

The predominant focus of existing research has been
on extrinsic factors influencing adolescents’ exercise
behaviour. However, scholars contend that augmenting
youth participation in physical exercise necessitates not
only external conditions such as economic investment and
policy interventions but also cultivating fitness awareness
and igniting intrinsic motivation (Gillison, Standage, &
Skevington, 2006; Kalajas-Tilga et al., 2020). For instance,
Zhang et al. (2012) surveyed 28,648 adolescents across
eight Chinese cities to explore the determinants of
extracurricular physical exercise, revealing that exercise
interest and motivation were the foremost influencing
factors, while economic and policy variables served as
enabling but not pivotal factors limiting adolescents'
involvement in extracurricular physical activities.
Consequently, fostering exercise motivation emerges as a
pivotal aspect in encouraging adolescents to engage in and
sustain physical exercise (Kalajas-Tilga et al., 2020). A
nuanced examination of teenagers' exercise motivation
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holds potential to furnish a robust theoretical framework
for devising effective youth physical exercise guidance
policies and steering China's youth exercise behaviour.
Motivation, defined as the psychological impetus or
intrinsic urge that initiates and perpetuates an organism's
actions, directing them towards specific objectives
(Osterloh & Frey, 2000), has been a subject of exploration
in understanding adolescents’ engagement in physical
exercise. Scholars have predominantly approached this
inquiry through lenses such as self-determination theory
and social ecological models (Gillison et al., 2006; Nogg et
al., 2021). However, these investigations often exhibit a
surface-level comprehension and inference of adolescents'
exercise motivation, primarily grounded in content and
cognition, thereby obscuring the deeper psychological
mechanisms underlying adolescents’ physical activity.
Moreover, there remains a paucity of thorough analyses
concerning the motivational drivers behind adolescents'
exercise behaviours. Previous scholarly works pertaining
to adolescents' engagement in physical exercise
predominantly offer superficial introductions and
comprehension, with a dearth of comprehensive
examination of the underlying psychological processes.
This research endeavours to delve into the fundamental
motivations driving adolescents' participation in physical
exercise, drawing upon evolutionary psychology theory.
Furthermore, it seeks to scrutinize the motivational
processes and mechanisms by integrating the planned
behaviour theory.

Thus, this investigation aims to delve into the evolutionary
impetuses propelling adolescents towards physical exercise,
grounded in evolutionary psychology, while elucidating
the processes and mechanisms through which these
evolutionary motivations influence adolescents' readiness
and engagement in physical activity. Firstly, it endeavours to
advocate for the incorporation of evolutionary psychology
within the realms of physical exercise and sports. Secondly,
by delineating these evolutionary motivations, this inquiry
seeks to amalgamate disparate strands of research on
physical exercise motivation, fostering a comprehensive and
nuanced understanding of adolescent physical activity.
Thirdly, the findings of this research endeavour to furnish
theoretical underpinnings for devising effective policies and
strategies aimed at activating adolescents’ intrinsic
motivation to partake in physical exercise and sports. The
structure of this study will encompass sections dedicated to
a review of pertinent literature on physical exercise
motivation and evolutionary psychology, the delineation of
research methodology, presentation and analysis of results,
and subsequent discussion, culminating in a conclusive
summary.

Literature Review

Physical Exercise Motivation

Motivation, an intrinsic force steering all human
endeavours, initiates and sustains behavioural patterns
(Kalajas-Tilga et al., 2020). Specifically, in the context of
physical exercise, motivation denotes the internal drive
compelling individuals to partake in such activities (Nogg
et al., 2021). This psychological impetus not only propels
individuals to engage in physical exercise but also guides
their endeavours towards specific objectives aligned with
personal thoughts, desires, or ideals (Folk et al., 2022; Timo
et al., 2016). Previous scholarly inquiries into adolescent
physical exercise motivation have revealed a multifaceted
landscape, where motivations stem not merely from
physiological needs but also from psychological and social
factors. This spectrum encompasses both intrinsic and
extrinsic motivations, as well as a range of motivational
states, including deficit motivation and surplus motivation
(Wang et al., 2019).

For instance, drawing from the self-determination theory,
researchers have delineated three categories of adolescent
physical exercise motivation: internal motivation, external
motivation, and non-motivation (Gillison et al., 2006).
Internal motivation arises from individuals' inherent
interest in the exercise regimen itself, whereas external
motivation emanates from external rewards associated
with physical exercise programs. Non-motivation
characterizes individuals lacking any impetus for
engagement in such activities, resulting in either non-
participation or cessation of exercise efforts.

Internal motivation serves as a potent catalyst not only for
engaging individuals in physical exercise but also for
profoundly influencing their emotional well-being and
mental health (Ntoumanis et al., 2021). Specifically,
intrinsic motivation encompasses a diverse array of factors
including physical fitness, psychological well-being, body
sculpting, recreational interests, therapeutic aims, and
personal development goals (Ntoumanis et al., 2021).
Apart from these internal drivers, external motivational
factors also exert considerable influence on adolescent
physical exercise behaviours. These encompass the
emphasis and encouragement towards physical exercise
and sports participation by educational institutions and
2020).
aspirations for peer admiration and social acceptance

families (Vasconcellos et al., Furthermore,
emerge as pivotal external incentives driving adolescents'
participation in physical exercise. Concerns such as
avoiding social ridicule due to weight issues or evading
self-blame for perceived physical inadequacies similarly

impact adolescents' involvement in diverse physical
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exercise programs. Nonetheless, despite the potential of
external motivators to initiate engagement in physical
exercise, they often fall short in sustaining long-term
adherence to exercise regimens (Ntoumanis et al., 2021).
Several scholars have endeavoured to elucidate the
determinants of adolescent physical exercise behaviours
through the lens of social ecology (Boulton, Horne, &
Todd, 2018). Central to the social ecology perspective is the
notion that individual behaviours are influenced by factors
beyond the psychological realm and are intricately linked
to environmental stimuli. This theoretical framework
systematically analyses external influences on adolescent
physical exercise, spanning five dimensions: individual,
interpersonal, organizational, community, and public
policy (Solmon, 2015). Moreover, adolescents' motivations
for physical exercise exhibit variations based on age,
gender, geographical location, economic status, and other
factors (Navarro et al., 2021). Notably, gender differences
are prominent, with males generally displaying higher
exercise motivation levels than females (Elder et al., 2007).
Female college students are often motivated by appearance
and weight management concerns, whereas male
counterparts are driven by performance-related goals such
as seeking challenges, enhancing strength and endurance,
fostering  competitiveness, and garnering social
recognition (Kilpatrick, Hebert, & Bartholomew, 2005).
Additionally, disparities in exercise motivation are
observed across different academic grades, with rural
students displaying higher motivation levels compared to
their urban counterparts. Despite the identification of
numerous motivational factors driving adolescent
participation in physical exercise, the underlying processes
and mechanisms remain inadequately explained. Thus,
there is a pressing need to introduce new theories and
methodologies to engender innovative research outcomes
and deepen understanding in this domain.

Evolutionary Psychology
Evolutionary  psychology, rooted in Darwinian
evolutionary theory and incorporating insights from
biology, psychology, and anthropology, posits that
contemporary ~ human  behavioural  traits  are
fundamentally shaped by psychological mechanisms
developed during the process of evolution and natural
selection (Ghiselin, 1973; Whiten, 1999). This theory rests
on two foundational principles: first, that contemporary
human genes are the outcome of prolonged evolutionary
processes and natural selection, and second, that the
human brain and neurocognitive system continue to
evolve based on the genetic coding inherited from

ancestors (Neuberg & Schaller, 2015). Throughout this

evolutionary process, genetic elements conducive to
survival and reproduction are perpetually replicated,
reinforced, and amplified, leading to the emergence of
distinct psychological mechanisms tailored to address
various evolutionary challenges (supported by extensive
evidence from cognitive science, neuroscience, and
biology, which indicates that the brain harbours different
psychological systems and subsystems to tackle diverse
evolutionary challenges) (Neuberg & Schaller, 2015).
These psychological mechanisms, developed to navigate
recurrent threats to survival and reproduction such as
avoiding harm, expanding social networks, enhancing
status, seeking mates, and caring for offspring, are
conceptualized in evolutionary psychology as motivational
systems engineered by evolutionary processes (Schaller et
al., 2017). Individuals are born with these evolutionary
motivational systems to facilitate information processing
and decision-making regarding interactions between their
bodies and the external environment, significantly
influencing beliefs, cognition, perceptions, and behaviours
(Griskevicius & Kenrick, 2013).

Evolutionary psychology constitutes a burgeoning field with
considerable potential, offering a robust framework for
understanding and researching human behaviour,
including physical exercise. While there may be numerous
proximate causes and immediate motivations for human
behaviour, the ultimate evolutionary function of these
behaviours is often less apparent. However, all humans
share a common evolutionary motivational system,
presenting a novel and valuable perspective for establishing
a unified motivation system for physical exercise. Building
upon Maslow's hierarchy of needs theory, Kenrick et al.
(2010) analysed human evolutionary motivation from three
dimensions:  evolutionary  function, developmental
sequence, and cognitive performance, culminating in a
pyramid model of basic human evolutionary motivation.
Subsequently refined by Griskevicius and Kenrick (2013),
this model identified seven core human motivations,
including avoiding harm, disease avoidance, social
interaction, status enhancement, mate seeking, mate
retention, and kinship care. Considering the unique context
of physical exercise among young individuals, this study
proposes that four primary evolutionary motivations—
avoiding harm, disease avoidance, social interaction, and
mate seeking—are key factors shaping the trends in physical
exercise and activity among youth. For a detailed exposition
of each evolutionary motivation, readers are referred to the
works of Kenrick et al. (2010) and Griskevicius and Kenrick
(2013).

Viewed through the lens of planned behaviour theory
(Jekauc et al., 2015), teenagers' engagement in physical
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exercise can be construed as a deliberate behaviour.
Accordingly, this study aims to scrutinize the impact,
process, and mechanism of evolutionary motivation for
physical exercise on adolescent exercise behaviour.
Planned behaviour theory, building upon its predecessor,
the theory of reasoned action, posits that human behaviour
is not entirely voluntary but is influenced by external
environmental factors (Ajzen, 2020). Therefore, perceived
behavioural control has been incorporated into the theory
of reasoned action to elucidate how individuals form and
modify behavioural patterns. According to planned
behaviour theory, the most effective way to predict
whether individuals will engage in a particular behaviour
is to understand their behavioural intentions—their
willingness to perform the behaviour and the effort they
intend to exert towards it. Three factors influence
behavioural intention: attitudes towards the behaviour,
subjective norms, and perceived behavioural control
(Ajzen, 2020). Perceived behavioural control exerts a
stimulating effect on behavioural intention, with the closer
alignment between perceived and actual control enhancing
the accuracy of behaviour prediction. Moreover, subjective
norms, attitudes, and perceived behavioural control are
shaped by individuals' beliefs about the outcomes of
behaviour and their evaluations of these outcomes (Ajzen,

2020). Evolutionary motivation can profoundly impact
individuals' beliefs, attitudes, cognition, and evaluations.
Based on the foregoing analysis, this study posits
hypotheses and an initial model (see Figure 1) for
investigation:

H1: Four evolutionary motives have direct impacts on
teenagers’ physical exercise intention.

H2: Evading harm have a direct impact on teenagers’ subjective
norm, attitude, and perceived behavioural control.

H3: Disease avoidance have a direct impact on teenagers’
subjective norm, attitude, and perceived behavioural
control.

H4: Affiliation (group) have a direct impact on teenagers’
subjective norm, attitude, and perceived behavioural
control.

H5: Mate acquisition have a direct impact on teenagers’
subjective norm, attitude, and perceived behavioural
control.

H6: Evolutionary motives have indirect impacts on
teenagers’ physical exercise intention through subjective
norm, attitude, and perceived behavioural control.

Drawing upon prior discourse and the development of
hypotheses, the research framework depicted in Figure 1
has been formulated.

Evading
harm

Subjective

Disease
avoidance

Affiliation

(group)

Mate
acquisition

V_
Physica
exercise
intention

physical
exercise

Figure 1: Initial Model.

Methodology

The study
methodology, employing a cross-sectional research

employed a quantitative research
design due to data collection occurring at a single point
in time. This methodological choice was deemed
appropriate for the study's objectives. Furthermore, a
convenience sampling technique was employed for data

collection due to the lack of prior knowledge about the

population. Subsequently, structural equation modelling
(SEM) was utilized to examine the proposed model and
associated hypotheses, given its robustness in analysing
latent variables and their

relationships between

indicators. Specifically, various analyses including
reliability testing, exploratory factor analysis (EFA),
confirmatory factor analysis (CFA), model fit assessment,
path analysis, and mediating effect analysis were

conducted to scrutinize the collected data.
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Data Collection

An online electronic questionnaire was developed using
the Chinese platform, Questionnaire Star. The distribution
of questionnaires was facilitated through the Internet and
social media platforms such as WeChat, targeting middle
school, high school, and college students. Respondents
accessed the online questionnaire by scanning a QR code
and subsequently provided their assessments. Out of 1384
respondents, 1049 completed questionnaires were
obtained, resulting in a completion rate of 75.79%. These
completed questionnaires underwent further scrutiny,
which involved analysing trap questions, response times,
missing data, and other observable anomalies such as
excessively consistent scores. Following this screening
deemed valid,

representing a valid completion rate of 84.56%.

process, 887 questionnaires were

Profile of Respondents

Regarding the demographic characteristics of participants,
this study considered factors such as gender, age, and
educational background. Within the valid sample, there
were 436 male respondents, constituting 49.15% of the
total sample, while 451 were female, comprising 50.85%
of the total sample. In terms of age distribution, the
largest proportion of respondents fell within the 13 to
14-year-old bracket, accounting for 338 individuals or
38.11% of the sample, followed by 277 respondents aged
between 15 and 16 years old, and 272 respondents aged
between 17 and 18 years old. Regarding educational
attainment, approximately 39.68% of respondents were
middle school students, 33.15% were high school
students, and 27.17% were enrolled in college (refer to
Table 1 for details).

Table 1
Respondents Profile
Demographic Characteristics Frequency (N = 887) Percentage (%)
Gender Male 436 49.15
Female 451 50.85
13-14 338 38.11
Age (year) 15-16 277 31.23
17-18 272 30.66
Middle-school students 352 39.68
Education Level High-school students 294 33.15
University students 241 27.17

Measurement

Adolescents' actual engagement in physical exercise was
assessed utilizing the Physical Activity Rating Scale
(PARS-3) developed Liang (1994). The PARS-3 scale
comprehensively evaluates adolescents’ physical activity
levels over the past month, considering three key
dimensions: exercise intensity, duration, and frequency.
Regarding exercise intensity, participants were queried
about the level of exertion during physical activities, with
response options ranging from light exercise (e.g.
walking, calisthenics) to high intensity sustained exercise
(e.g., running, swimming). Exercise duration was gauged
by inquiring about the duration of each physical activity
session, categorized into various time intervals ranging
from less than 10 minutes to 60 minutes or more.
Additionally, exercise frequency was assessed by
querying participants about the frequency of engaging in
physical exercise activities, ranging from less than once a
month to about once a day. Responses were scored on a

scale ranging from 1 to 5 for exercise intensity and
frequency (e.g., 1=light exercise, 5=high intensity and
sustained exercise) and from 0 to 4 for exercise duration
(e.g., 0=less than 10 minutes, 4=60 minutes or more). The
overall exercise level was determined by multiplying
scores across these three dimensions, resulting in three
categories: low exercise (scores of 19 or below), moderate
exercise (scores between 20 and 42), and high exercise
(scores of 43 or higher).

Subjective norm, attitude, perceived behavioural control,
and physical exercise intention were assessed using the
Exercise Attitude scale developed by Mao, Yan and Mao
(2003). Subjective norm was measured using seven items,
while the remaining variables were evaluated using eight
items each. Participants indicated their level of
agreement with each item on a Likert-five scale ranging
from 1 (completely disagree) to 5 (completely agree).
Furthermore, following the approach of Neel et al
(2016), all four evolutionary motives were evaluated
using six items each. For instance, evading harm was
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assessed using items such as "I frequently contemplate
strategies to protect myself from potentially dangerous
individuals" and "I am motivated to safeguard myself
from potential threats posed by others."

Reliability and Validity

Reliability pertains to the extent of consistency in outcomes
obtained from repeated measurements of the same entity
utilizing the same methodology, while validity concerns the
extent to which a measuring instrument or method
accurately captures the intended constructs. Initially, the
reliability of indicators was assessed through Cronbach’s
Alpha and items-total correlation to ascertain their internal
consistency. Results indicated that the reliability coefficients
for all eight latent factors with multiple indicators exceeded
0.8, and the corresponding items-total correlations ranged
between 0.4 and 0.8. Moreover, no improvement in
Cronbach’s Alpha for latent factors was observed upon
removal of any specific indicator. Thus, all indicators
demonstrated satisfactory reliability.

Table 2

Subsequently, a factor analysis was conducted to explore
the potential dimensionality and validity of the indicators
(excluding consideration of actual physical exercise in this
analysis). The KMO statistic yielded a value of 0.963 with
a significance level of 0 in Bartlett’s test of sphericity,
and eight eigenvalues exceeding 1 were generated. The
reached 78.283%,
indicating favourable sample adequacy according to (Hair
etal., 2010).

The CR of the eight latent factors surpassed the
recommended threshold of 0.6 proposed by Bagozzi and
Yi (1988). Additionally, AVE values exceeded the cut-off
point of 0.5, indicative of convergent validity and the

cumulative explained variance

effectiveness of the measurement models in representing
the data, as suggested by Fornell and Larcker (1981).
Furthermore, the square root of the AVE values on the
diagonals exceeded the corresponding inter-correlations
estimated between the latent factors, underscoring the
scale's robust discriminant validity (refer to Table 2).

Discriminant Validity of All Constructs Considered for the Model

Constructs 1 2 3 4 5 6 7 8 9
1. Physical Protection 0.79°
2. Disease Avoidance 0.63" 0.86
3. Aftiliation (Group) 0.61 033 0.84
4. Mate Acquisition 0.48 031 029 0382
5. Subjective Norm 046 027 031 045 0.84
6. Attitude 056 050 054 047 038 0.81
7. Perceived Behavioural Control 049 053 046 060 057 034 0.79
8. Physical Exercise Intention 046 045 059 032 035 047 040 036
9. Actual Physical Exercise 043 055 035 049 0.53 038 056 061 0.35

*square root of AVE (diagonal).

b Correlation estimated between constructs.

Model Fit and Hypotheses Test Results

The findings from the fitting analysis (refer to Table 3)
suggested that the initial model could be broadly
accepted, elucidating that teenagers’ intentions towards
could be

evolutionary motives, subjective norms, attitudes, and

physical exercise elucidated by four
perceived behavioural control, accounting for over 70%
of its variance. Examination of coefficient estimations
(refer to Figure 2) revealed that the estimated
coefficients from evading harm, disease avoidance,
group affiliation, and mate acquisition to teenagers’
physical exercise intentions were 0.12 (t=6.59, p<0.001),

0.16 (t=5.87, p<0.001), 0.31 (t=3.08, p<0.01), and 0.22

(t=3.23, p<0.01) respectively, thus corroborating H1.
Furthermore, the estimated coefficients from evading
harm to teenagers’ subjective norms, attitudes towards
physical exercise, and perceived behavioural control
were 0.27 (t=2.91, p<0.01), 0.18 (t=3.34, p<0.01), and
0.04 (t=1.42, p>0.05) respectively, providing partial
support for H2. Similarly, estimated coefficients from
disease avoidance to teenagers’ subjective norms,
attitudes towards physical exercise, and perceived
behavioural control were 0.22 (t=3.07, p<0.01), 0.13
(t=4.28, p<0.01), and 0.06 (t=1.13, p>0.05) respectively,
offering partial support for H3. Moreover, estimated
coefficients

from group affiliation to teenagers’

subjective norms, attitudes towards physical exercise,
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and perceived behavioural control were 0.15 (t=5.23,
p<0.001), 0.27 (t=7.18, p<0.001), and 0.09 (t=3.25,
p<0.01)  respectively, thereby H4.
Additionally, coefficients from mate
acquisition to teenagers’ subjective norms, attitudes

supporting
estimated

towards physical exercise, and perceived behavioural
control were 0.19 (t=3.88, p<0.001), 0.36 (t=6.92,

Table 3

Default Model Fit Indices

p<0.001), and 0.18 (t=4.14, p<0.01) respectively, thus
corroborating H5. Furthermore, the estimated results of
paths among subjective norms, attitudes towards
physical exercise, perceived behavioural control,
physical exercise intentions, and actual physical exercise
were consistent with previous studies pertaining to the

planned behaviour theory.

Indices Default Model Criteria
x/df 2.58 (2273.3/882) (1,3)
p 0 <0.05
Absolute Fit Indices N 887 >200
SRMR 0.042 <0.05
RMSEA 0.047 <0.08
CFI 0.97 >0.9
TLI 0.97 >0.9
Incremental Fit Indices IFI 0.97 >0.9
NFI 0.95 >0.9
RFI 0.94 >0.9
Parsimonious Fit Indices PNFL 077 70>
PGFI 0.75 >0.5
Method: Maximum Approximate Estimation
0.12%%(6.59)
Physical protection— Disease avoidance—

Subjective
norm

0.16*+(5.87)

Disease

avoidance ‘

~ Physica
0.31%%(3.08) ’ exercise
attitude

Affiliation
(group) |
Perceived
022%(3.23) T behavioral
control

Mate
acquisition

Figure 2: Tes
Note: ***p<0.001, **p<0.01,
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Subjective norm 0.27**(2.91) ~ Subjective norm 0.22**(3.07)
Exercise attitude 0.18**(3.34) Exercise attitude 0.13***(4.28)
Behavioral control 0.04 (1.42) Behavioral control 0.06 (1.13)

Affiliation (group)— Mate acquisition—

Subjective norm 0.15***(5.23) Subjective norm 0.19***(3.88)
Exercise attitude 0.27***(7.18) Exercise attitude 0.36***(6.92)
Behavioral control 0.09**(3.25) Behavioral control 0.18**(4.14)

Physica
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The mediating roles of subjective norms, attitudes towards
physical exercise, and perceived behavioural control in the
relationship between four evolutionary motives and
adolescents' physical exercise intentions were examined
using a bootstrap method. The outcomes revealed
significant mediating effects for subjective norms, attitudes
towards physical exercise, and perceived behavioural
control (refer to Table 4). For instance, the indirect effects of
subjective norms (f = 0.141, 95% CI [0.027, 0.255],
excluding 0), attitudes towards physical exercise (p = 0.176,

Table 4

95% CI [0.033, 0.324], excluding 0), and the pathway
'subjective norm > attitude' (p = 0.046, 95% CI [0.005,
0.127], excluding 0) between evading harm and physical
exercise intention were statistically significant. Moreover,
the direct effect from evading harm to physical exercise
intention was 0.36 (p < 0.001) with a 95% CI [0.048, 0.679],
not encompassing 0. Consequently, it can be inferred that
subjective norms and attitudes towards physical exercise
partially mediated the influence of evading harm on physical
exercise intention. Hence, H6 received empirical support.

The Mediating Role of Subjective Norm, Attitude and Perceived Behavioural Control Between Evolutionary Motives and

Physical Exercise Intention

Paths Effect Type Effect SE 95% Confidence-Interval
EH > PEI Direct effect 0.36***(7.25) 0.161 [0.048, 0.679]
EH > SN >PEI Mediating effect 0.141 0.058 [0.027, 0.255]
EH > PEA >PEI Mediating effect 0.176 0.074 [0.033, 0.324]
EH > SN > PEA >PEI Mediating effect 0.046 0.031 [0.005, 0.127]
DA > PEI Direct effect 0.64*%%(10.62) 0.186 [0.279, 1.005]
DA > SN >PEI Mediating effect 0.194 0.091 [0.017, 0.374]
DA > PEA >PEI Mediating effect 0.110 0.049 [0.015, 0.208]
DA > SN > PEA >PEI Mediating effect 0.198 0.097 [0.012, 0.342]
AG >PEI Mediating effect 0.071 0.034 [0.018, 0.152]
AG > SN >PEI Direct effect 0.73*(12.12) 0.185 [0.371, 1.097]
AG > PEA >PEI Mediating effect 0.275 0.124 [0.037, 0.522]
AG > PBC >PEI Mediating effect 0.171 0.083 [0.017, 0.343]
AG > SN > PEA >PEI Mediating effect 0.218 0.101 [0.025, 0.421]
AG > PBC > PEA >PEI Direct effect 0.57%%*(11.39) 0.167 [0.244, 0.898]
MA >PEI Mediating effect 0.303 0.105 [0.099, 0.511]
MA > SN >PEI Direct effect 0.61*%%(9.78) 0.178 [0.264, 0.962]
MA > PEA > PEI Mediating effect 0.295 0.135 [0.043, 0.571]
MA > PBC >PEI Mediating effect 0.237 0.118 [0.015, 0.477]
MA > SN > PEA >PEI Direct effect 0.74*%%(12.87) 0.189 [0.371,1.115]
MA > PBC > PEA>PEI Mediating effect 0.415 0.151 [0.122,0.714]

Discussion

Previous literature has predominantly examined the
motivation behind physical exercise among youth
through lenses such as self-determination theory and
social ecological models (Nogg et al., 2021; Solmon,
2015). However, these discussions merely scratch the
surface of adolescent physical exercise motivation,
offering a superficial synthesis from various
perspectives without delving into the deeper underlying
psychological mechanisms. This study, grounded in an

evolutionary framework, identifies the evolutionary
drivers underpinning physical exercise among
adolescents, aiming to provide a more profound
elucidation and comprehension of adolescent physical
exercise behaviour. Notably, extant research has failed
to conduct thorough explorations of the motivational
mechanisms shaping physical exercise behaviour in
adolescents. While some scholars have analysed factors
influencing adolescent physical exercise behaviour and
established corresponding analytical frameworks based
on the theory of planned behaviour (Jekauc et al., 2015),
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these frameworks overlook motivational
limiting their explanatory power.
Ajzen (2020) highlighted that an ideal theoretical model

guiding exercise psychology research should possess

factors,

several characteristics: (1) incorporation of multi-level
theoretical constructs, as only multi-level theoretical
structures demonstrate robust predictive capabilities for
behaviour; (2) inclusion of both content-related and
process-oriented theoretical constructs, acknowledging
individual differences (content-related constructs) and
theories elucidating the mechanisms underlying behaviour
change (process-oriented constructs); (3) provision of
clear and systematic operational definitions of constructs,
ensuring interconnection among multiple constructs
theoretical
definitions. Building upon the theoretical framework of

within a system through operational
planned behaviour, this study integrates evolutionary
motivation to construct a novel evolutionary motivation-
planned behaviour framework model, enhancing the
comprehensiveness and depth of understanding of
adolescent physical exercise.

On this foundation, policymakers and educational
institutions can devise novel policies and programs to
promote physical among youth, thereby
facilitating the maintenance of a healthy physique amidst

exercise

academic pursuits. Particularly, emphasis should be placed
on the significance of physical exercise in evading harm,
preventing disease, fostering social connections, and
facilitating mate acquisition.

Theoretical and Practical Contributions

The research offers both theoretical and practical
contributions. Theoretically, adopting an evolutionary
psychology framework to elucidate the motivations
driving adolescents' involvement in physical exercise
yields several implications. Evolutionary psychology
posits that certain behaviours and motivations can be
interpreted as adaptations that have evolved over time
to promote survival and reproductive success. Applying
this perspective to adolescent physical activity
engagement may reveal that motives such as social
status attainment, mate attraction, and physical fitness
intertwined with

enhancement are evolutionary

processes. This approach facilitates a deeper
understanding of the underlying factors and influences
shaping adolescents' participation in physical activity.
Furthermore, it illuminates the evolutionary advantages
of physical activity during the critical developmental
phase of adolescence, thereby informing future research
endeavours.

Understanding the evolutionary psychology behind

adolescent participation in physical exercise can greatly

benefit intervention

acknowledging the evolutionary drivers that influence

and program design. By

adolescents' engagement in physical activity, interventions
can be tailored to resonate with these intrinsic motivations.
For instance, highlighting the social aspects of physical
activity, such as team sports, may appeal to adolescents'
desire for social status and acceptance. Additionally,
framing physical fitness as a means to enhance
could be
compelling. By aligning interventions with evolutionary

attractiveness and reproductive fitness
motivations, it's possible to boost adolescents' motivation
for physical exercise, leading to improved physical and
mental well-being. This study also highlights the
importance of recognizing psychological aspects of
adolescence and increasing physical activity, which could
inform psychology departments and contribute to

promoting adolescent health.

Limitations and Future Directions

Despite its significant contributions, the study has several
limitations that suggest potential avenues for future
research. Firstly, employing an online survey raises
concerns about self-selection bias, as participants who opt
to participate may differ in characteristics or motivations
from those who do not, impacting the findings'
generalizability. Future studies could address this issue by
utilizing a mixed-methods approach, combining online
surveys with interviews or observations for a more
comprehensive understanding of adolescent motivation
for physical exercise.

Secondly, relying solely on self-report metrics in the online
survey risks social desirability bias, where participants may
provide responses aligned with social norms or researcher
expectations rather than their true motivations. To
mitigate this, future research could integrate objective
measures like wearable fitness trackers or behavioural
observations to complement self-reports and provide a
more accurate portrayal of adolescents' physical activity
levels and motivations.

Thirdly, while the study focuses on evolutionary
psychology, it's important to recognize that other
psychological and sociocultural factors also influence
adolescent exercise behaviours. Future studies could
adopt a more inclusive approach by integrating
other
perspectives to gain a holistic understanding of

evolutionary psychology with theoretical
motivational factors.

Additionally, while SEM is a robust statistical method, it
comes with assumptions and restrictions. Future studies
methods like

longitudinal analysis or latent class analysis to capture the

could explore alternative statistical
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dynamic nature of adolescent motivation for physical
activity and identify motivational profiles among
adolescent subgroups. Lastly, the study's restriction to
China, a developing country, limits its generalizability.
Future research could explore other countries to broaden
the applicability of findings.

Conclusion

This study developed a model for adolescent physical
exercise incorporating evolutionary psychology and
planned behaviour theory. Using questionnaires and
structural equation modelling, the initial model and
assumptions were tested, modified, and refined. Results
revealed that four evolutionary motivations directly
influenced adolescents' exercise intentions: evading harm,

disease avoidance, affiliation and mate

(group),
acquisition. Evading harm directly impacted subjective
norms and exercise attitudes, while disease avoidance
influenced subjective norms and attitudes. Affiliation
(group) directly affected subjective norms, attitudes, and
perceived behavioural control, while mate acquisition
impacted subjective norms, attitudes, and perceived
behavioural control. Moreover, evading harm and disease
avoidance indirectly influenced exercise intentions
through subjective norms and attitudes, while affiliation
(group) and mate acquisition indirectly affected exercise
intentions through subjective norms, attitudes, and
perceived behavioural control. Future research should
focus on devising practical policies and measures to
leverage evolutionary motivations and promote adolescent
exercise behaviour.

References

Ajzen, 1. (2020). The theory of planned behavior: Frequently asked questions. Human Behavior and Emerging Technologies,
2(4), 314-324. https://doi.org/10.1002/hbe2.195
An, R, Shen, J., Yang, Q., & Yang, Y. (2019). Impact of built environment on physical activity and obesity among children

and adolescents in China: a narrative systematic review. Journal of Sport and Health Science, 8(2), 153-169.
https://doi.org/10.1016/j.jshs.2018.11.003

Bagozzi, R. P., & Yi, Y. (1988). On the evaluation of structural equation models. Journal of the Academy of Marketing
Science, 16, 74-94. https://doi.org/10.1007/BF02723327

Boulton, E. R., Horne, M., & Todd, C. (2018). Multiple influences on participating in physical activity in older age:
Developing a social ecological approach. Health Expectations, 21(1), 239-248. https://doi.org/10.1111/hex.12608

Elder, J. P., Lytle, L., Sallis, J. F., Young, D. R, Steckler, A., Simons-Morton, D., et al. (2007). A description of the social-
ecological framework used in the trial of activity for adolescent girls (TAAG). Health Education Research, 22(2),
155-165. https://doi.org/10.1093/her/cyl059

Folk, A. L., Hooper, L., Hazzard, V. M., Larson, N., Barr-Anderson, D. J., & Neumark-Sztainer, D. (2022). Does weight-
motivation for exercise predict physical activity levels across the life course from adolescence to adulthood?
Journal of Adolescent Health, 71(1), 112-118. https://doi.org/10.1016/j.jadohealth.2022.02.002

Fornell, C., & Larcker, D. F. (1981). Evaluating structural equation models with unobservable variables and measurement
error. Journal of Marketing Research, 18(1), 39-50. https://doi.org/10.1177/002224378101800104

Ghiselin, M. T. (1973). Darwin and Evolutionary Psychology: Darwin initiated a radically new way of studying behavior.
Science, 179(4077), 964-968. https://doi.org/10.1126/science.179.4077.964

Gillison, F. B., Standage, M., & Skevington, S. M. (2006). Relationships among adolescents' weight perceptions, exercise

goals, exercise motivation, quality of life and leisure-time exercise behaviour: a self-determination theory
approach. Health Education Research, 21(6), 836-847. https://doi.org/10.1093/her/cyl139

Griskevicius, V., & Kenrick, D. T. (2013). Fundamental motives: How evolutionary needs influence consumer behavior.
Journal of Consumer Psychology, 23(3), 372-386. https://doi.org/10.1016/j.jcps.2013.03.003

Haible, S., Volk, C., Demetriou, Y., Honer, O., Thiel, A., & Sudeck, G. (2020). Physical activity-related health competence,
physical activity, and physical fitness: analysis of control competence for the self-directed exercise of adolescents.
International Journal of Environmental Research and Public Health, 17(1), 39. https://doi.org/10.3390

/ijerph17010039
Hair, J. F., Black, W. C., Babin, B. J., & Anderson, R. E. (2010). Multivariate Data Analysis, Englewood Cliff. Prentice Hall.

Jekauc, D., Vélkle, M., Wagner, M. O., Mess, F., Reiner, M., & Renner, B. (2015). Prediction of attendance at fitness center:
a comparison between the theory of planned behavior, the social cognitive theory, and the physical activity
maintenance theory. Frontiers in Psychology, 6, 121. https://doi.org/10.3389/fpsyg.2015.00121

Revista de Psicologia del Deport/Journal of Sport Psychology. Vol. 33. n.°3. 2024 242


https://doi.org/10.1002/hbe2.195
https://doi.org/10.1016/j.jshs.2018.11.003
https://doi.org/10.1007/BF02723327
https://doi.org/10.1111/hex.12608
https://doi.org/10.1093/her/cyl059
https://doi.org/10.1016/j.jadohealth.2022.02.002
https://doi.org/10.1177/002224378101800104
https://doi.org/10.1126/science.179.4077.964
https://doi.org/10.1093/her/cyl139
https://doi.org/10.1016/j.jcps.2013.03.003
https://doi.org/10.3390/ijerph17010039
https://doi.org/10.3390/ijerph17010039
https://doi.org/10.3389/fpsyg.2015.00121

Exploring the Motivation of Adolescent’ Participation in Physical Exercise: An Evolutionary Psychology Perspective

Jiang, Q., Zhang, C., Duan, X,, & Pei, S. (2022). A social intervention approach to rehabilitate the health psychology of
leftbehind children with psychological problems in healthcare settings. Int. . Ment. Health. Promot, 24, 415-423.
https://doi.org/10.32604/ijmhp.2022.017787

Kalajas-Tilga, H., Koka, A., Hein, V., Tilga, H., & Raudsepp, L. (2020). Motivational processes in physical education and
objectively measured physical activity among adolescents. Journal of Sport and Health Science, 9(5), 462-471.
https://doi.org/10.1016/j.jshs.2019.06.001

Kenrick, D. T., Griskevicius, V., Neuberg, S. L., & Schaller, M. (2010). Renovating the pyramid of needs: Contemporary

extensions built upon ancient foundations. Perspectives on Psychological Science, 5(3), 292-314. https://doi.org/10.
1177/1745691610369469
Kilpatrick, M., Hebert, E., & Bartholomew, J. (2005). College students' motivation for physical activity: differentiating men's

and women's motives for sport participation and exercise. Journal of American College Health, 54(2), 87-94.
https://doi.org/10.3200/JACH.54.2.87-94

Liang, D. (1994). Stress level of college students and its relationship with physical exercise. Chinese Journal of Mental
Health, 8(1), 5-6. http://www.cqvip.com/qk/93584x/199401/1570602.html

Mao, R,, Yan, N., & Mao, Z. X. (2003). A review of overseas theories of exercise behaviour. Journal of Beijing University of
Physical Education, (6), 752-755. https://doi.org/10.3969/j.issn.1007-3612.2003.06.013

Navarro, J., Escobar, P., Miragall, M., Cebolla, A., & Bafios, R. M. (2021). Adolescent motivation toward physical exercise:
the role of sex, age, enjoyment, and anxiety. Psychological Reports, 124(3), 1049-1069. https://doi.org/10.
1177/0033294120922490

Neel, R., Kenrick, D. T., White, A. E., & Neuberg, S. L. (2016). Individual differences in fundamental social motives. Journal
of Personality and Social Psychology, 110(6), 887. https://doi.org/10.1037/pspp0000068

Neuberg, S. L., & Schaller, M. (2015). Evolutionary social cognition. In APA handbook of personality and social psychology,

Volume 1: Attitudes and social cognition. (pp. 3-45). American Psychological Association. https://doi.org/10.
1108/RR-03-2015-0054

Nogg, K. A, Vaughn, A. A, Levy, S. S., & Blashill, A. J. (2021). Motivation for physical activity among US adolescents: a
self-determination theory perspective. Annals of Behavioral Medicine, 55(2), 133-143. https://doi.org/10.
1093/abm/kaaa037

Ntoumanis, N., Ng, J. Y., Prestwich, A., Quested, E., Hancox, J. E., Thogersen-Ntoumani, C., et al. (2021). A meta-analysis
of self-determination theory-informed intervention studies in the health domain: Effects on motivation, health
behavior, physical, and psychological health. Health Psychology Review, 15(2), 214-244. https://doi.org/10.1080
/17437199.2020.1718529

Osterloh, M., & Frey, B. S. (2000). Motivation, knowledge transfer, and organizational forms. Organization Science, 11(5),
538-550. https://doi.org/10.1287/orsc.11.5.538.15204

Qijie, J., Yin, L., & Liping, L. (2022). Physical exercise and psychological health of rural left-behind children: An experiment
from China. Frontiers in Psychology, 13, 1088509. https://doi.org/10.3389/fpsyg.2022.1088509

Schaller, M., Kenrick, D. T., Neel, R., & Neuberg, S. L. (2017). Evolution and human motivation: A fundamental motives
framework. Social and Personality Psychology Compass, 11(6), e12319. https://doi.org/10.1111/spc3.12319

Solmon, M. A. (2015). Optimizing the role of physical education in promoting physical activity: A social-ecological
approach. Research Quarterly for Exercise and Sport, 86(4), 329-337. https://doi.org/10.1080/02701367.
2015.1091712

Timo, J., Sami, Y.-P., Anthony, W., & Jarmo, L. (2016). Perceived physical competence towards physical activity, and

motivation and enjoyment in physical education as longitudinal predictors of adolescents’ self-reported physical
activity. Journal of Science and Medicine in Sport, 19(9), 750-754. https://doi.org/10.1016/j.jsams.2015.11.003
Vasconcellos, D., Parker, P. D., Hilland, T., Cinelli, R., Owen, K. B, Kapsal, N., et al. (2020). Self-determination theory
applied to physical education: A systematic review and meta-analysis. Journal of Educational Psychology, 112(7),
1444. https://doi.org/10.1037/edu0000420
Wang, S., Sun, Q., Zhai, L., Bai, Y., Wei, W., & Jia, L. (2019). The prevalence of depression and anxiety symptoms among

overweight/obese and non-overweight/non-obese children/adolescents in China: a systematic review and meta-
analysis. International Journal of Environmental Research and Public Health, 16(3), 340. https://doi.org/
10.3390/ijerph16030340

Whiten, A. (1999). Darwinizing psychology. In (Vol. 397, pp. 488-489): Nature Publishing Group UK London.

243 Revista de Psicologia del Deporte/Journal of Sport Psychology. Vol. 33. n.°3. 2024


https://doi.org/10.32604/ijmhp.2022.017787
https://doi.org/10.1016/j.jshs.2019.06.001
https://doi.org/10.1177/1745691610369469
https://doi.org/10.1177/1745691610369469
https://doi.org/10.3200/JACH.54.2.87-94
http://www.cqvip.com/qk/93584x/199401/1570602.html
https://doi.org/10.3969/j.issn.1007-3612.2003.06.013
https://doi.org/10.1177/0033294120922490
https://doi.org/10.1177/0033294120922490
https://doi.org/10.1037/pspp0000068
https://doi.org/10.1108/RR-03-2015-0054
https://doi.org/10.1108/RR-03-2015-0054
https://doi.org/10.1093/abm/kaaa037
https://doi.org/10.1093/abm/kaaa037
https://doi.org/10.1080/17437199.2020.1718529
https://doi.org/10.1080/17437199.2020.1718529
https://doi.org/10.1287/orsc.11.5.538.15204
https://doi.org/10.3389/fpsyg.2022.1088509
https://doi.org/10.1111/spc3.12319
https://doi.org/10.1080/02701367.2015.1091712
https://doi.org/10.1080/02701367.2015.1091712
https://doi.org/10.1016/j.jsams.2015.11.003
https://doi.org/10.1037/edu0000420
https://doi.org/10.3390/ijerph16030340
https://doi.org/10.3390/ijerph16030340

Fan Ke, Qijie Jiang

Zhang, J., Zhang, S., Luo, J., Zhou, C., Ping, J., Zhou, L., et al. (2012). Research report on the status-quo and restrictive
factors on the extracurricular physical exercise of the teenagers in China. China Sport Sci, 32(11), 3-18.
https://doi.org/10.3969/j.issn.1000-677X.2012.11.001

Revista de Psicologia del Deport/Journal of Sport Psychology. Vol. 33. n.°3. 2024 244


https://doi.org/10.3969/j.issn.1000-677X.2012.11.001

