
    237

Pediatric Exercise Science, 2011, 23, 237-249
© 2011 Human Kinetics, Inc.
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The purpose of this study was to examine adolescents’ physical self-perceptions 
and their associations with physical activity using a longitudinal perspective. 
Utilizing data from the Physical Activity in Scottish Schoolchildren (PASS) study, 
changes in exercise self-efficacy, perceived competence, global self-esteem and 
physical self-worth were assessed among a sample of 641 Scottish adolescents 
from age 11–15 years. Girls reported lower levels of perceived competence, 
self-esteem and physical self-worth than boys at each age. Furthermore, girls’ 
physical self-perceptions decreased markedly over time. Among boys, only 
perceived competence decreased, while global self-esteem increased. Baseline 
physical activity was a significant predictor of later activity levels for both genders. 
Findings demonstrate the importance of physical self-perceptions in relation to 
physical activity behavior among adolescents. Among older boys, high perceived 
competence increased the odds of being active by 3.8 times. Among older girls, 
high exercise self-efficacy increased the odds of being active by 5.2 times. There 
is a need for early interventions which promote increased physical literacy and 
confidence, particularly among girls.

Increasing recognition of the health benefits of physical activity has led to 
renewed efforts to promote active lifestyles, with young people often identified as 
a key target group. Within Scotland, the national physical activity strategy (31) set 
the target that 80% of young people should meet the current recommended levels 
of physical activity (at least one hour of moderate physical activity daily) by the 
year 2022, but recent figures suggest that only 31% of girls and 61% of boys aged 
13–15 years are achieving this level (27). Young people in Scotland are not unique 
in showing these lower than recommended levels of physical activity, with similar 
patterns seen across other European countries and North America (11).

To engage young people more effectively the factors which influence physical 
activity behavior must be better understood. Recent research among children and 
adolescents suggests physical self-perceptions are an important correlate of physi-
cal activity (10,18). Indeed, perceptions of the self are considered a core element 
in explanations of human behavior and are central to social learning and motiva-
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tional theories of physical activity behavior. Self-concept has been described as an 
individual’s perception of self, formed through experience with their environment, 
interactions with significant others, and attributions of their own behavior (32). It 
is, therefore, a dynamic construct and subject to change over time.

Self-esteem is the evaluative component of self-concept and relates to the 
degree to which an individual feels valued by others, experiences success in achiev-
ing their aspirations, and feels significant and competent (6). Global self-esteem 
is a multidimensional construct, made up of perceptions of the self in a number 
of different domains. In relation to physical activity behavior, perceptions in the 
physical domain are of particular interest. Physical self-perceptions range from 
the general to the more specific and, according to Fox’s hierarchical model (15), 
include domain (physical self-worth) and subdomain (sports competence, physical 
condition, body image and physical strength) level perceptions. Crocker et al. (9) 
found that physical self-perceptions predicted 27–29% of the variance in physi-
cal activity among Canadian children aged 10–14 years. Gender differences were 
apparent, with boys reporting higher perceptions of sports competence and physical 
strength than girls. Perceptions of competence are thought to play a key role in 
physical activity motivation (3) and, according to Harter’s Competence Motivation 
Theory (19), people with high perceived competence have higher expectations of 
success and achievement and therefore invest more effort and persistence in their 
pursuit of a specific behavior. Indeed, Sallis et al. (30) found perceived competence 
to be consistently associated with levels of physical activity among adolescents.

Self-efficacy relates to the confidence an individual has in their ability to per-
form a certain behavior in the face of internal or external challenges (1). Confidence 
and skills are closely connected; learning skills can help to build confidence in one’s 
own ability, but confidence is required to develop skills (7). Thus, both are relevant 
to behavior and need to be reinforced within learning contexts. Self-efficacy is also 
likely to be critical to the extent to which children are able to maintain an active 
lifestyle in the face of increasing intrinsic and extrinsic barriers as they get older. 
The goal of promoting lifelong physical activity is dependent on enabling individu-
als to continue participating in physical activity despite changing circumstances, 
priorities and motivation.

While previous research suggests that physical self-perceptions have an impor-
tant influence on physical activity participation among adolescents, evidence is still 
limited and inconsistent. Furthermore, most research has relied on cross-sectional 
data. The current study aims to add to the body of evidence, by examining changes 
over time in exercise self-efficacy, perceived sports competence, self-esteem and 
physical self-worth and their association with physical activity participation among 
adolescents in Scotland. It focuses on the primary-secondary school transition and 
the early adolescent years, during which important physical, emotional and social 
changes are known to occur. All data are analyzed separately for boys and girls.

Methods
Study Design

Data were collected as part of the Physical Activity in Scottish Schoolchildren 
(PASS) study, a longitudinal study tracking physical activity participation in a cohort 
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of adolescents between the ages of 11–15, from the final year of primary school 
(P7) to the fourth year of secondary school (S4). Eight school clusters (8 second-
ary schools and 52 associated primary schools) took part in the study; two from 
each of four diverse local authority areas across Scotland. Schools were selected 
according to school size and catchment area to allow for a varied socioeconomic 
profile across the whole sample. All P7 pupils in participating schools in 2002 were 
recruited to the study (n = 1632). Ethical approval was gained from The University 
of Edinburgh School of Education Research Ethics Committee. Information sheets 
and consent forms were sent out to all parents in the first year and to parents of 
new pupils in subsequent years. Pupils were provided with information sheets and 
consent forms on the day of the survey and were able to withdraw if they did not 
wish to take part. Data were collected through self-report questionnaire survey 
during the Autumn Term.

The final longitudinal sample comprised 641 pupils who completed a ques-
tionnaire in all survey years (2002–2006). This represents a final response rate of 
39.3%, which compares favorably with other longitudinal studies over a similar time 
period (2,21,28). Loss to follow-up occurred for various reasons, including parental 
withdrawal, pupil withdrawal, absence on the day of the survey, moving to another 
school, an incomplete or missing questionnaire, or another unspecified reason. The 
majority of pupil loss to follow-up occurred during the primary-secondary school 
transition due to study participants moving to other schools. The longitudinal sample 
were more likely than those lost to follow-up to report high physical self worth in 
P7 (54.4% compared with 48.9%, c=4.48, p < .05) and come from high affluent 
families (23.9% compared with 19.7%, c=9.75, p < .01) but did not differ by gender 
or other key variables. Of those included in the final sample, 48.8% were male and 
51.2% were female, and 96.7% described themselves as white.

Physical Activity Measurement

Physical activity was measured using the Physical Activity Questionnaire for Older 
Children (PAQ-C) which includes nine items to assess a child’s physical activity 
during the last 7 days in a variety of contexts (e.g., school, PE, break times, after 
school, evenings and weekends). The PAQ-C has demonstrated good reliability and 
validity in previous research (8,23,36) and findings within a Scottish population 
have been comparable to other studies (22). To compare ‘active’ and ‘low active’ 
adolescents, a binary variable was created based on the PAQ-C median score.

Physical Self-Perceptions Measurement

Physical self-perceptions were investigated specifically in relation to exercise 
self-efficacy, perceived sports competence, self-esteem and physical self-worth. 
Based on their survey responses, participants were classified into ‘high’ or ‘low’ 
groups. Cut-offs were determined using data on frequencies and median values in 
P7. Scores below the median value were classified as ‘low’ and scores equal to or 
greater than the median value were classified as ‘high’. For cases with <25% miss-
ing items within scales, mean scores were computed based on the total number of 
valid responses. Cases with more than 25% missing responses in any scale were 
excluded from the analyses.
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Exercise Self-Efficacy

Exercise self-efficacy was assessed using the Children’s Physical Activity Self-
Efficacy Scale (16). This 8-item scale includes such statements as ‘I could exercise 
even if I was tired’ and ‘I could exercise even if I was not very good at it’. Responses 
were based on a 4-point Likert scale, ranging from ‘very true’ to ‘not at all true’.

Perceived Sports Competence

Perceived sports competence was assessed using the Physical Ability subscale of 
the Self-Description Questionnaire 1 (25). The scale consists of 8 items measuring 
subjective assessments of athletic performance, for example, ‘I can run fast’, ‘I 
am good at sports’ and ‘I am good at throwing a ball’. Responses were based on 
a 4-point Likert scale, ranging from ‘very true’ to ‘not at all true’.

Self-Esteem

Global self-esteem was assessed using a ten-item scale based on the Rosenberg 
self-esteem scale (29) and previously adapted for use among Scottish adolescents 
(37). A 4-point Likert response scale was used with responses ranging from ‘agree 
a lot’ to ‘disagree a lot’. Physical self-worth is a component of global self-esteem 
relating specifically to perceptions of self in the physical domain. It was measured 
using the global physical self-worth subscale of the Child and Youth Physical Self-
Perception Profile (39). The subscale consists of six items, four of which represent 
positive self worth and two of which represent negative self worth. Due to difficul-
ties for younger adolescents in understanding the original structured alternative 
response format, this was changed to a 4-point Likert response scale ranging from 
‘very true’ to ‘not at all true’. Previous research has shown responses on a similar 
scale to be psychometrically stronger when based on typical Likert responses rather 
than the structured alternative format (40).

Other Covariates

Socioeconomic status was measured using the Family Affluence Scale (FAS), a 
validated measure which assesses the material conditions of the households in 
which young people live (12). A composite FAS score (range 0–7) was calculated, 
from which a three point ordinal scale was derived in which a score of 0–3 = low 
affluence, 4, 5 = middle affluence, and 6, 7 = high affluence.

Data Analysis

All analyses were conducted using the statistical software package SPSS version 
14 (SPSS Inc., Chicago, USA) Complex Samples for Survey Analysis package, 
to take account of the clustered nature of the data. This takes account of the fact 
that individuals are nested within schools and ensures that the standard errors of 
model parameters are not underestimated. Gender differences in proportions and 
associations between physical activity and self-perception variables were analyzed 
using chi-square tests. Temporal trends between P7 and S4 were assessed using the 
chi-squared test for linear trend, taking account of the effect of school clustering 
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on the precision of the estimates presented. Logistic regression analysis was used 
to investigate the way in which different self-perceptions were associated with 
young people’s physical activity levels (active versus low active) at each age group. 
Multivariable logistic regression models were run for boys and girls separately, 
using the enter method, including only those independent variables with p < .05 in 
the univariate regression analyses. The multivariable models adjusted for baseline 
physical activity (physical activity in P7). Odds ratios and confidence intervals are 
presented for each independent variable. Data are presented for the final year of 
primary school (P7), and the second and fourth years of secondary school (S2 and 
S4, respectively). These years cover the onset of adolescence and middle adolescent 
years, thus representing key developmental stages.

Results

Gender Differences and Longitudinal Trends

Descriptive statistics for physical activity and physical self-perceptions for boys 
and girls in each of the three school years are presented in Table 1. Boys were 
consistently more active than girls in each year and there was a significant decrease 
in the proportion of active boys and girls over time. Among boys, there was no 
significant change over time in the proportion reporting high exercise self-efficacy 
(EFF) or physical self-worth (PSW). The proportion of boys reporting high per-
ceived competence (COMP) decreased between P7 and S2. Conversely, there was 
an increase in global self-esteem (EST) over the five year period. Among girls, 
there was a significant decrease in the proportion scoring high on all self-perception 
variables, with the most marked changes occurring across the primary-secondary 
school transition. Boys reported higher levels of perceived competence, self-esteem 
and physical self-worth than girls in all years. There was no difference between 
boys and girls in the proportion reporting high self-efficacy in P7. However, by 
secondary school, levels of self-efficacy were higher among boys than girls.

Associations Between Physical Self-Perceptions and 
Physical Activity

Chi-squared associations between physical self-perceptions and physical activity 
participation for boys and girls in each year are shown in Table 2. High self-efficacy 
and high perceived competence were positively associated with physical activity 
among both genders across all time points. High self-esteem was associated with 
physical activity among P7 and S4 girls only. Physical self-worth was positively 
associated with physical activity among girls in all three years and among boys 
in S2 and S4.

Logistic Regression Analyses

Tables 3 and 4 show the odds ratios and 95% confidence intervals for being active 
(compared with low active) at each time point according to physical self-perceptions 
and baseline (P7) physical activity for boys and girls respectively. Only those vari-
ables which were significant (p < .05) at the univariate stage of analysis were added 
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Table 1 Descriptives by School Year and Gender

P7 S2 S4 Time Trend

Mean age (years; SD) 11.28 (0.32) 13.26 (0.30) 15.29 (0.30) -

FAS (%)

Low 20.2 18.1 17.3

Medium 55.9 55.1 55.7 -

High 23.9 26.8 27.0

PA (% active)

Boys 82.1 62.9 41.9 p < 0.001

Girls 61.1 30.5 16.6 p < 0.001

Gender diff p < 0.001 p < 0.001 p < 0.001

EFF (% high)

Boys 54.2 59.2 58.5 p = 0.201

Girls 54.6 44.0 36.8 p = 0.000

Gender diff p = 0.912 p = 0.000 p = 0.000

COMP (% high)

Boys 65.3 53.7 52.1 p = 0.006

Girls 39.8 23.6 15.9 p = 0.000

Gender diff p = 0.000 p = 0.000 p = 0.000

EST (% high)

Boys 61.0 63.3 67.5 p = 0.016

Girls 50.8 36.4 34.3 p = 0.001

Gender diff p = 0.009 p = 0.000 p = 0.000

PSW (% high)

Boys 61.6 59.0 54.2 p = 0.104

Girls 47.5 28.8 21.8 p = 0.000

Gender diff p = 0.000 p = 0.000 p = 0.000

EFF = exercise self-efficacy, COMP = perceived sports competence, EST = global self-esteem, PSW 
= physical self worth

to the multivariable logistic regression model. Socioeconomic status was adjusted 
for in the multivariable models. Results show gender and developmental differences 
in relation to the self-perception variables which are most likely to predict being 
active. Among P7 boys, only self-efficacy remained significant in the multivariable 
model with boys reporting high self-efficacy being 2.3 times as likely to be active 
than those reporting low self-efficacy. Among secondary boys, baseline physical 
activity and perceived competence were associated with being active at both time 
points. Baseline physical activity was the strongest predictor of being active in 
S2 and perceived competence was the strongest predictor of being active in S4.



Adolescent Self Perceptions and Physical Activity    243

Table 2 Associations Between Self-Perceptions and Physical 
Activity, by School Year and Gender

% pupils reporting being physically active

Boys Girls

P7 S2 S4 P7 S2 S4

EFF (%)

High EFF 88.7 70.2 51.8 69.5 47.7 32.5

Low EFF 74.4 51.8 28.2 50.7 17.8 6.9

p = 0.002 p = 0.002 p < 0.001 p = 0.001 p < 0.001 p < 0.001

COMP (%)

High COMP 85.9 73.0 59.3 74.4 57.7 53.2

Low COMP 74.0 51.1 23.4 52.2 21.0 9.6

p = 0.013 p < 0.001 p < 0.001 p < 0.001 p < 0.001 p < 0.001

EST (%)

High EST 83.7 64.6 43.8 68.0 36.8 27.1

Low EST 79.8 60.2 37.8 54.4 26.7 11.0

p = 0.403 p = 0.458 p = 0.337 p = 0.015 p = 0.070 p < 0.001

PSW (%)

High PSW 84.5 68.1 50.3 67.8 45.3 38.2

Low PSW 77.6 55.1 32.3 54.8 24.7 10.4

p = 0.138 p = 0.026 p = 0.002 p = 0.021 p < 0.001 p < 0.001

EFF = exercise self-efficacy, COMP = perceived sports competence, EST = global self-esteem, PSW 
= physical self worth

Among girls, high perceived competence increased the odds of being active in 
P7 and S2. Among S2 girls, baseline physical activity, self-efficacy and physical 
self-worth also remained significant in the multivariable model, with self-efficacy 
having the strongest effect. By S4, self-efficacy and physical self-worth remained 
significant, increasing the odds of being active by 5.2 and 3.4 times respectively. 
Global self-esteem was not a significant predictor of physical activity for either 
boys or girls in the multivariable analyses.

Discussion
This study investigated changes in perceptions of the physical self among adolescent 
boys and girls, and associations with physical activity behavior, over a five year 
period. Longitudinal data were collected from a cohort of Scottish schoolchildren 
from the final year of primary school to the fourth year of secondary school. Thus, 
the data represent an important transitional stage for young people, including the 
physical and psychological changes associated with puberty and the move from 
primary to secondary school.
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Consistent with much previous research, boys were more active than girls at all 
ages and age-related declines in physical activity were observed among both gen-
ders. The data also show important gender differences in physical self-perceptions, 
with boys consistently reporting more favorable psychological profiles in relation 
to physical activity than girls. The fact that many of these gender differences were 
already apparent in primary school suggests the need for early intervention to 
support the development of a more positive self-concept among girls, particularly 
in the physical domain. Furthermore, marked decreases in self-efficacy, perceived 
competence, self-esteem and physical self-worth suggest that girls’ perceptions 
of the physical self are particularly vulnerable during the adolescent years. Ado-
lescence is a critical period during which physical, social and emotional changes 
occur and, as such, negative self-perceptions may intensify (14,20). In particular, 
developmental changes associated with puberty may threaten girls’ perceptions of 
their physical self (22).

By S4, only around one in three girls reported high exercise self-efficacy and 
self-esteem, and around one in five reported high physical self-worth. Levels of 
perceived competence were lower still. This demonstrates the need for teachers 
and coaches to focus on promoting adolescent girls’ physical literacy, particularly 
in relation to their skills and confidence. Indeed, the need for interventions which 
target perceived competence in youth has previously been acknowledged (2). Simi-
larly, it has been argued that the effectiveness of interventions aimed at increasing 
physical activity among adolescent girls might be enhanced by helping girls feel 
more confident about themselves and their ability to engage in physical activity (26).

Perceived competence was significantly correlated with physical activity for 
both boys and girls showing that adolescents who feel able to perform well within 
a sports context are more active. This finding is in agreement with a recent longi-
tudinal assessment in children, which found that developing high perceived sports 
competence through early skill development was important for both boys and girls 
in determining adolescent physical activity participation and fitness (2). While 
perceived competence may be central to performance enhancement, from a public 
health perspective, a more important focus is that of personal development in relation 
to perceptions of one’s own ability within the physical domain. If, at age 11 years, 
children already feel that they lack the physical skills required for physical activity 
and sport, it is not surprising that participation falls as they face the social and envi-
ronmental changes associated with transition to secondary school and cope with the 
concurrent physical and psychological adaptations associated with puberty. This is 
likely to be a particular issue for girls, among whom levels of perceived competence 
were consistently lower than boys. There may also, however, be significant social 
consequences for boys with low perceived competence in cultures where athletic 
competence is related to peer acceptance and popularity among boys (35).

The relationship between physical activity and psychological wellbeing has 
been the subject of much previous research. Recent reviews provide evidence that 
exercise can be effective in increasing global self-esteem among adults (33) and 
young people (13) although effects are typically small. Spence et al. (33) suggest 
that a stronger effect may be observed at domain-specific levels. Furthermore, it is 
likely that enhanced self-esteem as a result of taking part in physical activity may 
lead to continued participation (33). Findings from the current study support the 
notion that domain-specific self-esteem is more important than global self-esteem in 
relation to physical activity behavior among adolescents. Univariate analysis showed 
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that global self-esteem was not significant for boys but was for girls in P7 and S2, 
although this effect disappeared in the multivariable model. In contrast, physical 
self-worth was associated with physical activity for girls in all three years and for 
boys in the secondary years. Among boys, it did not remain significant in the mul-
tivariable model, suggesting that other aspects of self-concept are more important. 
Among secondary girls, however, physical self-worth remained significant in the 
multivariable model; in S4, the odds of being active were over three times higher 
among girls reporting high physical self-worth than those with low physical self-
worth. Some have argued that young women who lack confidence in their physical 
self become disempowered socially in a society where so much emphasis is placed 
on physical attributes (17). Furthermore, irrespective of associations with physical 
activity, the finding that boys had higher self-esteem than girls is important as high 
self-esteem is associated with a range of positive outcomes. These include well-
being, life satisfaction, academic achievement, positive perceptions by peers and 
enhanced coping skills (4). Conversely, low self-esteem has been associated with 
health-compromising behaviors (24). Thus, the findings suggest that girls may be at 
greater risk of negative health outcomes as a result of poorer psychological status.

Baseline physical activity was a significant predictor of later activity levels for 
both boys (S2 and S4) and girls (S2 only). This concurs with much previous health 
behavior research which has shown past behavior to be the strongest predictor of 
present behavior (5,38), and highlights the need for early intervention to ensure that 
children are given maximal levels of support for being active from the very early 
years. Indeed, findings from a recent review of tracking of physical activity from 
childhood to adulthood reinforce the public health importance of promoting physical 
activity in children and adolescents (34). However, the fact that baseline physical 
activity did not predict activity within the multivariable model for S4 girls suggests 
that situational factors are highly relevant to the decisions young people make about 
physical activity and may be more important than past behavior for older girls.

This study is subject to a number of limitations. The low response rate among 
the final longitudinal sample may lead to attrition bias. However, with the excep-
tion of family affluence and physical self-worth, further analyses indicated that 
the longitudinal sample did not differ significantly from those lost to follow-up by 
gender, physical activity or other key variables. Furthermore, the response rate is 
comparable with other longitudinal studies over a similar time period (2,21,28). 
Findings are likely to be context-specific and further examination of these relation-
ships in different countries and among different cultural groups would strengthen 
the evidence base. While the longitudinal nature of the study enables identification 
of predictors of physical activity, it is likely that relationships are bidirectional. 
Future research will explore this further. Finally, given the life stage during which 
data were collected, maturational status is a potentially important issue and may 
influence both self-perceptions and physical activity behavior. Validated measures 
of pubertal status appropriate for use with both boys and girls should be included 
in any future research.

In conclusion, results from this study demonstrate the importance of positive 
physical self-perceptions in relation to physical activity behavior among adolescent 
boys and girls. There is strong evidence that girls hold more negative self-percep-
tions than boys and these differences are apparent as early as 11 years. If we are to 
prepare adolescent girls successfully for lifelong participation in physical activity, 
physical activity programs must focus on promoting their physical competencies 
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and confidence. Changes in the relative influence of different aspects of self-concept 
over time also highlight the importance of developmental approaches to program 
design. Future research should aim to identify those physical activities which may 
be most likely to foster positive self-perceptions during the adolescent years.
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