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Abstract

Background

Organized leisure-time activities (OLTA) have been identified as a context suitable for

improvement of school performance. This study aimed to assess the associations between

participation in OLTA and school engagement, school-related stress, academic achieve-

ment and whether these associations differ by specific pattern of OLTA participation, gender

and age. Furthermore, it assessed whether OLTA participants are more likely to acquire

support for schoolwork from outside the family.

Methods

The sample concerned 10,483 adolescents (49.2% boys) aged 11, 13 and 15 from the

Health Behaviour in School-aged Children data collection in 2014 in the Czech Republic.

Logistic regressions adjusted for gender and age were used to analyse the associations

between participation in OLTA and four education-related outcomes.

Results

Participation in OLTA was associated with higher school engagement, lower levels of

school-related stress and better academic achievement regardless of gender and age. The

strongest associations were observed for adolescents involved in various types of OLTA

concurrently, with odds ratios ranging from 1.34 (95% confidence interval (CI) 1.17–1.54)

for lower school-related stress to 1.97 (95% CI 1.73–2.25) for above-average academic

achievement. OLTA participants were also more likely to have a non-familial person to help

them with schoolwork, though this association was weaker in 15-year-olds.
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Conclusion

Youth involvement in OLTA is linked to general better school performance and attachment

to school. Adolescents participating in more activities at the same time have the best school

performance.

Introduction
School is an essential developmental context during adolescence [1] and closely relates to
health of young people. On the one hand, better school performance and higher school attach-
ment are predictive not only of school completion [2] and future socioeconomic success [3],
but there is also a link to enhanced health and well-being in adolescents [4–6]. Greater levels of
school-related stress, on the other hand, are detrimental to health [7].

Organized leisure-time activities (OLTA) have been proposed as a potential “booster” of
education-related outcomes [8, 9]. Numerous studies have confirmed that participation in
OLTA is associated with improved academic achievement [10–12] or higher school engage-
ment [8, 13, 14] and have documented the stress-buffering effects of OLTA [15]. It is assumed
that OLTA fosters initiative [16], non-cognitive skills [17], learning goal orientation [18] and
the formation of supportive social networks [1]. This can in turn lead to better achievement
and attachment to school. Moreover, those who participate in OLTA can form and maintain
stronger relationships both with their peers and adults outside their family [19, 20]. These can
then assist them in overcoming a potential lack of ‘educational resources’ within their own
family.

As distinct OLTA are unique in their contents and the developmental assets they offer to
youth, they may also yield different education-related effects [11, 17, 21]. For instance, Himel-
farb et al. [12] have observed improved school performance in adolescents attending art activi-
ties, clubs or sports, while membership to religious groups was unrelated to grades. In addition
to the activity type itself, it has also been suggested that involvement of adolescents in more
contexts (i.e. various activities at the same time) is better for their development [9, 22–24].
However, a certain saturation effect may occur, i.e. a plateau or even a slight decline in positive
education-related outcomes when the number of activities is too high [10, 14, 25].

Hitherto, research on this topic has been conducted only scarcely in Europe and has mostly
originated from the USA. Considering the differences of educational and OLTA systems across
cultures it is desirable to focus on this issue in the European context as well. The present study,
therefore, aims to assess whether participation in OLTA is associated with improved school
performance in Czech adolescents and whether the associations differ by specific pattern of
OLTA participation, gender and age. Furthermore, it aims to explore whether OLTA partici-
pants are more likely to acquire support for schoolwork outside the family.

Methods

Participants
Data analysed in the present study were drawn from the 2013/2014 Health Behaviour in
School-Aged Children (HBSC) study in the Czech Republic. The HBSC study is a large-scale
cross-national study carried out in four-year intervals in 43 countries in Europe and North
America. It investigates health behaviours and their determinants and consequences in 11-,
13-, and 15-year-olds [26].
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Schools were the primary sampling unit and were selected randomly, after stratification by
region and type of school (primary vs. secondary schools), from the database of the Czech Min-
istry of Education, Youth and Sports. We received consent to carry out the survey in 243 out of
244 contacted schools (response rate 99.6%). Then, one class from each of the 5th, 7th, and 9th

grades, which in general correspond to the age categories of 11, 13, and 15 years in the Czech
education system, was selected at random per school.

Out of 16,298 pupils registered in the classes selected for the survey, we obtained question-
naires from 14,539 respondents (response rate 89.2%); 1,729 pupils were not present in
school during the survey (10.6%), with the most common cause of absence being an illness
and sports or academic competitions. Thirty pupils refused to fill in the questionnaire (0.2%).
Next, in line with the HBSC protocol, we selected only 11-, 13- and 15-year-old adolescents
from this sample (n = 10,795). Finally, we excluded 312 cases due to missing data on age,
gender, all OLTA or education-related items, an excessive number of missing values on all
items, or several unlikely responses throughout the questionnaire. The final sample con-
cerned 10,483 respondents.

Procedure
The survey was conducted between April and June 2014. The questionnaires were distributed
by trained administrators. Teachers were not present in the classrooms in order to minimize
the response bias. One school lesson (45 minutes) was dedicated to completing the question-
naire. The Czech HBSC study was conducted under auspices of Ministry of Education, Youth
and Sports of the Czech Republic and the World Health Organization Country Office in the
Czech Republic. The Czech legislation does not require written informed consent for participa-
tion in questionnaire surveys. The consent to carry out the study was obtained through school
management at all the schools involved in the survey. Participation in the survey was anony-
mous and voluntary. Parents of the pupils were informed about the survey, its content and pur-
pose via the school management in advance and could withdraw their child if they wished.
Moreover, schools in the Czech Republic usually collect a so-called "general consent" from the
pupils' parents/legal guardians at the beginning of each school year. This way of doing covers
consent to take photographs or audio/video footage of pupils, provision of school counsellor's
or psychologist's services, and participation in anonymous questionnaire surveys. The final
decision is therefore, in principle, taken by the school administration (the school principal or
employees on behalf of him/her). Prior to administration of the questionnaires the respondents
were notified of the option to opt out of the study. The study design was approved by the Ethics
Committee of the Faculty of Physical Culture, Palacky University in Olomouc (No. 17/2013).

There were five versions of the questionnaire—one for 11-year-olds, two for 13-year-olds,
and two for 15-year-olds. The versions for 13-year-olds contained more questions than the one
for 11-year-olds, and the versions for 15-year-olds still more. Versions for all ages comprised
an identical set of mandatory questions, but they differed regarding the optional items, with
two different versions for the two oldest age categories. The two distinct versions of question-
naires for both the older age categories were used with the intent to include as many areas of
interest as possible while bearing in mind the age-appropriate length of the questionnaire. The
item on school support outside the family was offered only to half of the 13-year-olds and
15-year-olds, with a total of 3,563 respondents.

Measures
Participation in OLTA was measured using the question ‘In your free time, do you do any of
these organized activities?’ with dichotomous response yes/no [27]. We investigated six particular
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types of organized leisure-time activities. The activities included team sports (e.g. football, bas-
ketball, volleyball), individual sports (e.g. tennis, gymnastics, karate), art school (e.g. music
instruments, singing, dance, drama), youth organizations (e.g. Scouts, Sokol), leisure centres or
after-school clubs (e.g. chess, model building, debate clubs), and church meeting/singing (e.g. Sale-
sian choir). These were selected based on four most common groups of activities suggested by
Lerner [28] and supplemented by church meeting/singing given the previously shown impor-
tance of religiosity in this part of Europe [29]. In addition, we used two categories of sports
(team and individual sports) as they offer different developmental experiences to youth [30].
Missing answers were considered to represent ‘no’ unless all six OLTA items were missing. Then
the respondent was excluded, as indicated above (n = 252).

Next, the respondents were split into five groups of OLTA participation patterns based on
the cluster analysis, which was carried out using the similar procedure as in the previous study
on OLTA [31]. ‘Inactive’ adolescents (n = 1,967) did not participate in any OLTA. ‘Team
sports’ participants (n = 1,929) were engaged only in team sports. The cluster ‘individual
sports’ (n = 1,371) comprised adolescents doing individual sports and slightly more than a half
of them participated at the same time in team sports. Over half of the ‘artists’ (n = 1,949)
engaged in an individual and/or a team sport together with arts. ‘All-rounders’ (n = 3,267)
included the remaining respondents, with 85% of them being involved in two or more OLTA.

School performance was assessed using three school-related items from the HBSC manda-
tory questionnaire [32]. School engagement was measured using the item ‘How do you feel
about school at present?’We dichotomized four response categories as I like it a lot and I like it
a bit vs. I don’t like it very much and I don’t like it at all.

School-related stress was assessed by the item ‘How pressured do you feel by the schoolwork
you have to do?’ The four responses were dichotomized as not being stressed (Not at all / A lit-
tle) vs. being stressed (Some / A lot).

Academic achievement was measured using the item ‘In your opinion, what does your class
teacher think about your performance compared to your classmates?’ The four response catego-
ries were dichotomized as above-average achievement (Very good / Good) vs. the remainder
(Average / Below average).

The Family Affluence Scale (FAS) was used to measure the socioeconomic status of partici-
pants. The scale consists of six items investigating car ownership, having one’s own bedroom,
number of computers in the household, number of foreign family holidays, number of bathrooms,
and dishwasher ownership [32]. The FAS summary score was converted to a final score, which
has a consistent, normal distribution ranging from 0 to 1. Then, we created tertile groups of
low (0 to .333), middle (.334 to .666), and high (.667 to 1) socioeconomic status [33]. This cate-
gorised variable was used as a control variable in the logistic regression models. The validity of
the FAS has been tested both at the individual level (against the parents’ reported wealth) and
at the national level (against Gross Domestic Product), indicating a good validity [34]. The
scale also showed a good stability over time [35].

Last, we assessed whether adolescents had someone outside their family to help them with
school duties using the question ‘Does anyone support you / help you with schoolwork?’ with
two items: An adult outside my family or One of my friends. The respondents were considered
to be supported or helped with schoolwork by a person outside their family, if they answered
yes to at least one of the items. This question was not present in the version for 11-year-olds,
and we obtained 3,374 valid responses.

More detailed information on the questionnaire used in the last HBSC survey in 2013/2014
can be found in the HBSC International Protocol [32], which can be obtained at the HBSC
website: http://www.hbsc.org/methods/.
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Statistical analyses
First, we described the composition of the sample, its participation in OLTA and its education-
related outcomes. The statistical significance of gender and age differences with regard to par-
ticipation in particular types of OLTA and education-related outcomes was assessed by chi-
square tests. Second, we split the participants on the basis of the pattern of their OLTA involve-
ment, by using cluster analysis. We obtained five distinct clusters, which was the smallest num-
ber possible, yet having reasonable intra-cluster similarity and, at the same time, low inter-
cluster similarity. Third, we analysed the associations of the dichotomized overall OLTA vari-
able (at least one activity vs. none) with school engagement, school-related stress, academic
achievement and school support outside family using logistic regression analyses. For this, we
assessed crude associations per education-related outcome (Model 1). Next, we adjusted for
age and gender (Model 2). Last, we tested interaction effects of gender and age on the associa-
tions between participation in OLTA and the four education-related outcomes. We then
repeated these analyses for the separate clusters of OLTA. Additional adjustment for socioeco-
nomic status as measured by the FAS [31] did hardly affect findings (Tables A and B in S1
Table). The data were analysed using routine regression because multilevel analysis found no
indication for clustering by school [36]. The statistical analyses were carried out using IBM
SPSS 22 for Windows (IBM Corp. Released 2013).

Results
The characteristics of the sample are presented in Table 1. In all, 81% of respondents partici-
pated in one or more OLTA (M = 1.51, SD = 1.17). Younger adolescents of both genders were
involved in all the types of OLTA more often than older adolescents (p<0.001), with the excep-
tion of individual sports in boys. The breadth of activities (i.e. number of OLTA in which
respondents participated concurrently) also decreased with increasing age, this trend being
stronger for girls. Girls aged 11 years participated on average in 1.86 activities and girls aged 15
years in 1.20 activities. In boys the decrease was milder, from 1.67 activities at age 11 years to
1.24 activities at the age of 15.

Independently of the affiliation to an OLTA cluster, the youngest age category and girls
reported higher school engagement (p<0.001), lower levels of school-related stress (p = 0.018
for gender and p<0.001 for age difference) and better academic achievement (p<0.001) than
the two older categories and boys, respectively. Nearly every other girl also had a non-familial
person to help her with schoolwork, while in boys this was only one of three. The prevalence
rates of school engagement, school-related stress and academic achievement—the three HBSC
mandatory education-related items—in separate OLTA clusters are shown in Fig 1.

Table 2 presents odds ratios (OR) and 95% confidence intervals (CI) for the associations of
the dichotomized participation variables with the school engagement, school-related stress,
academic achievement and school support outside the family. Involvement in any OLTA was
found to be significantly associated with all four explored education-related outcomes, even
after adjustment for gender and age (Model 2). The strongest association was observed for
academic achievement. Active adolescents had 1.81-times higher odds to self-report their
achievement as good or very good. Last, we tested the interaction effects of gender and age. No
interaction by gender was found to be statistically significant (S2 Table). We observed a statisti-
cally significant interaction of participating in OLTA with age for getting support outside the
family, with 13-year-olds being more likely to get such support when involved in at least one
OLTA than 15-year-olds (OR = 1.67, CI = 1.16–2.41). This question was not asked to 11-years-
olds.
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Table 3 shows the results of the logistic regressions using clusters of OLTA as independent
variables, with the inactive cluster as the reference category. Members of all active clusters were
more likely to like school and rate their academic achievement as good or very good. The stron-
gest associations with both outcomes were observed for ‘artists’, and the weakest for those par-
ticipating only in team sports. An association with lower levels of school-related stress was
observed in all active clusters of OLTA, except for the ‘individual sports’ cluster. Likewise,

Table 1. Description of the study population: rate of respondents’ participation in organized leisure-time activities (top part) and education-related
outcomes (bottom part) by gender and age.

Gender Age Total

Boy Girl 11 13 15

(n = 5161) (n = 5322) (n = 3324) (n = 3534) (n = 3625) (n = 10483)

n % n % n % n % n % n %

�1 activity 4233 82.0 4283 80.5 2895 87.1 2953 83.6 2668 73.6 8516 81.2

No activity 928 18.0 1039 19.5 429 12.9 581 16.4 957 26.4 1967 18.8

Higher school engagement 3555 69.0 4070 76.6 2591 78.0 2559 72.5 2475 68.4 7625 72.8

Low school-related stress 3649 70.8 3653 68.7 2513 75.8 2347 66.5 2442 67.4 7302 69.7

Above-average academic achievement 2754 53.5 3171 60.0 1972 59.7 1952 55.5 2001 55.4 5925 56.8

School support outside the family 542 32.5 833 48.9 N/A 660 40.1 715 41.3 1375 40.8

% represents the percentage of respondents within the column concerned (gender, age, total); the item on school support outside family was asked for

only in one of both questionnaire versions for 13-year-olds and for 15-year-olds (total n = 3,374).

doi:10.1371/journal.pone.0153276.t001

Fig 1. Percentages of adolescents, per OLTA cluster, who liked school, felt no or only a little pressure from schoolwork and rated their
achievement as above-average (total sample, n = 10,483).

doi:10.1371/journal.pone.0153276.g001
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apart from the ‘team sports’ cluster the three remaining active clusters were more likely to
acquire someone outside family to help them with schoolwork than inactive adolescents.

The interactions of OLTA clusters with gender were not significant (S3 Table). The interac-
tion effects of the OLTA clusters with age were not statistically significant in terms of the over-
all variable p-value. However, after splitting the active participants into separate clusters, we
found an interaction of age with ‘all-rounders’ (OR = 1.58, CI = 1.03–2.41), ‘individual sports’
(OR = 1.78, CI = 1.08–2.93) and ‘team sports’ (OR = 1.83, CI = 1.15–2.93) regarding support
with schoolwork outside the family (S3 Table). Compared with their inactive counterparts, in
all three mentioned clusters the respondents aged 13 were more likely to be supported with
schoolwork by someone outside the family than those aged 15 (Fig 2).

Table 2. Association of dichotomized participation variables with education-related outcomes: odds ratios and 95% confidence intervals for active
vs. inactive adolescents (reference category).

High school
engagement

Low school-related
stress

Above-average academic
achievement

School support outside
family

(a lot/a bit) (not at all/little) (good/very good) (peer and/or adult)

Model 1 (univariable)

�1 activity vs.
inactive

1.61 (1.45–1.79)** 1.25 (1.13–1.39)** 1.81 (1.64–2.00)** 1.29 (1.09–1.53)*

Model 2 (adjusted for age and gender)

�1 activity vs.
inactive

1.55 (1.39–1.72)** 1.20 (1.08–1.36)* 1.81 (1.64–2.00)** 1.38 (1.16–1.65)**

* p < 0.01,

** p < 0.001;

the item on school support outside family was present only in one questionnaire version for 13-year-olds and one version for 15-year-olds (n = 3,374).

doi:10.1371/journal.pone.0153276.t002

Table 3. Association of participation in organized leisure-time activities (clusters of activity pattern) with education-related outcomes: odds ratios
and 95% confidence intervals for active vs. inactive adolescents (inactive cluster is the reference category).

High school
engagement

Low school-related
stress

Above-average academic
achievement

School support outside
family

(a lot/a bit) (not at all/little) (good/very good) (peer and/or adult)

Model 1 (univariable)

All-rounders 1.65 (1.46–1.87)*** 1.23 (1.09–1.39)** 1.94 (1.73–2.17)*** 1.55 (1.27–1.90)***

Artists 1.96 (1.70–2.26)*** 1.37 (1.20–1.57)*** 2.08 (1.83–2.37)*** 1.62 (1.30–2.02)***

Individual
sports

1.56 (1.34–1.81)*** 1.12 (0.96–1.29) 1.70 (1.48–1.95)*** 1.21 (0.96–1.54)

Team sports 1.33 (1.16–1.52)*** 1.29 (1.13–1.78)*** 1.47 (1.29–1.66)*** 0.82 (0.66–1.03)

Model 2 (adjusted for gender and age)

All-rounders 1.53 (1.35–1.73)*** 1.15 (1.02–1.30)* 1.93 (1.72–2.17)*** 1.66 (1.35–2.04)***

Artists 1.71 (1.48–1.98)*** 1.34 (1.17–1.54)*** 1.97 (1.73–2.25)*** 1.50 (1.20–1.88)***

Individual
sports

1.57 (1.34–1.82)*** 1.09 (0.94–1.27) 1.73 (1.50–1.99)*** 1.31 (1.03–1.67)*

Team sports 1.42 (1.24–1.63)*** 1.23 (1.07–1.42)** 1.56 (1.37–1.78)*** 0.99 (0.79–1.25)

* p < 0.05,

** p < 0.01,

*** p < 0.001;

the item on school support outside family was present only in one questionnaire version for 13-year-olds and one version for 15-year-olds (n = 3,374).

doi:10.1371/journal.pone.0153276.t003
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Discussion
We found that participation in OLTA was associated with higher school engagement, lower
levels of school-related stress and better academic achievement. Nevertheless, the associations
partly differed by specific OLTA patterns. Adolescents involved in more activities at the same
time showed, in general, more positive school-related outcomes than non-involved adolescents
and also than those involved only in sports, though this difference was not statistically signifi-
cant. Moreover, OLTA participants were more likely to have someone outside the family to
help them with schoolwork, with this association being weaker in 15-year-olds.

Adolescents involved in any type of OLTA reported better than their inactive peers on all
four education-related outcomes included in this study. This finding is in line with previous
research, predominantly from the USA, linking OLTA to students’ improved school perfor-
mance and higher bonding to school [10, 14]. It might thus be inferred that the mechanism
underlying participation in OLTA, as suggested for the US setting, i.e. utilizing contextual
developmental assets to nurture individual strengths [37, 38], might also be applicable to the
European school and leisure environment.

We also found that different patterns of OLTA participation (clusters of OLTA) had varying
associations with school performance and school engagement. Adolescents participating only
in sports, either team and/or individual ones, reported performing better on all the analysed
education-related outcomes than the inactive adolescents. This is in agreement with the recent
findings linking moderate physical activity throughout adolescence to better cognitive perfor-
mance at young adulthood [39] and, more specifically, sports participation to better mathe-
matic performance [40]. Moreover, the adolescents participating in more than just in sports,
i.e. members of ‘artists’ or ‘all-rounders’ clusters reported even better outcomes than those par-
ticipating only in sports. This accords with the results of one of the few European studies on

Fig 2. Percentages of 13- and 15-year old adolescents, per OLTA cluster, having someone outside their family to support themwith schoolwork
(n = 3,374); the question was not asked to 11-year-olds.

doi:10.1371/journal.pone.0153276.g002

Organized Activities and School Performance

PLOS ONE | DOI:10.1371/journal.pone.0153276 April 13, 2016 8 / 13



this topic, by Metsäpelto & Pulkkinen [41], who observed stronger association between per-
forming arts and higher academic working skills and academic attainments compared with
sportsmen.

Considering that over a half of artists and a vast majority of all-rounders participated in two
or more activities, our findings support the assumption that the more activities adolescents are
involved in, the better it is for them [9, 22, 23]. Involvement in a variety of distinct out-of-
school contexts exposes adolescents to a range of different situations, challenges and diverse
persons, which both enriches their social networks and lets them adopt skills helpful for coping
with their school life [42]. The finding is also remarkable in light of previous research on
OLTA and health [31], which contrarily showed the strongest association with physical and
mental health in youth participation only in sports. This clearly underlines the hypothesised
uniqueness of the link between different activities (pattern of activities in our case) and various
youth developmental indicators [30, 43, 44].

All-rounders, artists and individual sports participants were also more likely to acquire
non-familial support for schoolwork. However, we observed an interaction effect of age on this
outcome, with 13-year-olds being more likely to get such support than 15-year-olds when affil-
iated to one of the OLTA clusters (except for the artists, in which the association did not
differ by age). This was probably due to the noticeable increase in the number of inactive ado-
lescents with such support between 13 and 15 years of age. In the Czech Republic, the 9th grade
(15-year-olds) is the last one before transition to the secondary school. It appears that inactive
youth, who generally do worse in school, try to compensate for their poor performance through
receiving extracurricular tutoring in order to increase their chance to get accepted to the
desired school. This would be in line with Himelfarb et al. [12], who found that the frequency
of academic tutoring was associated with worse school grades. Moreover, it could be a cause of
the weaker associations between OLTA participation and school support outside the family in
older adolescents.

Strengths and limitations
The most important strength of this study is its large and representative sample. Furthermore,
this study was based on the well-established and recognized HBSC study, with a strong meth-
odological background regarding data collection procedures and construction of the question-
naire, which is subject to regular revisions by an international expert team.

Our findings need to be interpreted in light of some limitations, however. First, the cross-
sectional design hinders the potential for conclusions on causality between participation in
OLTA and enhanced education-related outcomes. Second, we used self-reported data, which
might be more prone to be biased. However, the mandatory school-related items have been
included in the HBSC study since 1985/1986 (school-related stress since 1993/1994) and widely
used [32, 45–47]. The academic achievement item has been shown to be a valid and reliable
question [48, 49] and the validation works on the two remaining items were ongoing at the
time of the last 2013/2014 HBSC survey [32]. Last, we did not collect information on other
dimensions of OLTA, including intensity, duration and engagement, which are known to have
unique links to developmental outcomes [50] and might have had affected the associations
found.

Implications
The findings of this study demonstrate the associations between involvement in OLTA and
improved education-related outcomes in adolescents in a European context and confirm
findings from the USA. The present results highlight the previously proposed benefits of
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participation in various activities concurrently, which leads to more positive outcomes. The
study also shows that OLTA participation provides youth with opportunities to meet new peo-
ple possibly influential for their school performance. It can serve as a form of ‘resource com-
pensation’ and reduce the achievement gap between less and more academically successful
youth [51], in younger age categories in particular. As a result, participation in OLTA might
contribute to a prospective academic career [52] and subsequently also to the work-career
development of current adolescents. Future research should focus on analysing the causal rela-
tionship between OLTA and education-related outcomes in Europe, because, to the best of our
knowledge, such work has not yet been conducted.

Conclusion
The associations between participation in OLTA and better education-related outcomes
observed in this study indicate that previously suggested benefits of OLTA for adolescents’ edu-
cation might also apply to the European context. Our findings may serve as a cue that OLTA
improve the relationship to school and the school performance in youth.

Supporting Information
S1 Table. Tables A & B. Associations of OLTA participation with education-related outcomes
adjusted for SES.
(DOCX)

S2 Table. Associations of dichotomized OLTA variable with education-related outcomes
including interactions with gender and age.
(DOCX)

S3 Table. Associations of OLTA clusters with education-related outcomes including inter-
actions with gender and age.
(DOCX)

Author Contributions
Conceived and designed the experiments: PB AMG JS JPvD SAR. Analyzed the data: PB ES DS
JS. Wrote the paper: PB ES AMG DS JPvD SAR.

References
1. Eccles JS, Roeser RW. Schools as developmental contexts during adolescence. J Res Adolescence.

2011; 21(1):225–41. doi: 10.1111/j.1532-7795.2010.00725.x

2. Appleton JJ, Christenson SL, Furlong MJ. Student engagement with school: Critical conceptual and
methodological issues of the construct. Psychol Schools. 2008; 45(5):369–86. doi: 10.1002/pits.20303

3. Strenze T. Intelligence and socioeconomic success: A meta-analytic review of longitudinal research.
Intelligence. 2007; 35(5):401–26. doi: 10.1016/j.intell.2006.09.004

4. Newland LA, Lawler MJ, Giger JT, Roh S, Carr ER. Predictors of children's subjective well-being in
rural communities of the United States. Child Indic Res. 2015; 8(1):177–98. doi: 10.1007/s12187-014-
9287-x

5. Ravens-Sieberer U, Kökönyei G, Thomas C. School and health. In: Currie C, Roberts C, Morgan A,
Smith R, Settertobulte W, Samdal O, et al., editors. Young people’s health in context, Health Behaviour
in School-aged Children study: International Report from the 2001/2002 survey. Health Policy for Chil-
dren and Adolescents. 4 ed. Copenhagen: WHO Regional Office for Europe; 2004.

6. Suhrcke M, de Paz Nieves C. The impact of health and health behaviours on educational outcomes in
high-income countries: a review of the evidence. Copenhagen: WHO Regional Office for Europe;
2011.

Organized Activities and School Performance

PLOS ONE | DOI:10.1371/journal.pone.0153276 April 13, 2016 10 / 13

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0153276.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0153276.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0153276.s003
http://dx.doi.org/10.1111/j.1532-7795.2010.00725.x
http://dx.doi.org/10.1002/pits.20303
http://dx.doi.org/10.1016/j.intell.2006.09.004
http://dx.doi.org/10.1007/s12187-014-9287-x
http://dx.doi.org/10.1007/s12187-014-9287-x


7. Ottova V, Erhart M, VolleberghW, Kokonyei G, Morgan A, Gobina I, et al. The role of individual- and
macro-level social determinants on young adolescents' psychosomatic complaints. J Early Adoles-
cence. 2012; 32(1):126–58. doi: 10.1177/0272431611419510

8. Eccles JS, Barber BL, Stone M, Hunt J. Extracurricular activities and adolescent development. J Soc
Issues. 2003; 59(4):865–89. doi: 10.1046/j.0022-4537.2003.00095.x

9. Mahoney JL, Cairns RB. Do extracurricular activities protect against early school dropout? Dev Psy-
chol. 1997; 33(2):241–53. doi: 10.1037/0012-1649.33.2.241 PMID: 9147833

10. Fredricks JA. Extracurricular participation and academic outcomes: Testing the over-scheduling
hypothesis. J Youth Adolescence. 2012; 41(3):295–306. doi: 10.1007/s10964-011-9704-0

11. Guevremont A, Findlay L, Kohen D. Organized extracurricular activities: Are in-school and out-of-
school activities associated with different outcomes for Canadian youth? J School Health. 2014; 84
(5):317–25. doi: 10.1111/josh.12154 PMID: 24707926

12. Himelfarb I, Lac A, Baharav H. Examining school-related delinquencies, extracurricular activities, and
grades in adolescents. Educ Stud. 2014; 40(1):81–97. doi: 10.1080/03055698.2013.821941

13. Dotterer AM, McHale SM, Crouter AC. Implications of out-of-school activities for school engagement in
African American adolescents. J Youth Adolescence. 2007; 36(4):391–401. doi: 10.1007/s10964-006-
9161-3

14. Knifsend CA, Graham S. Too much of a good thing? How breadth of extracurricular participation relates
to school-related affect and academic outcomes during adolescence. J Youth Adolescence. 2012; 41
(3):379–89. doi: 10.1007/s10964-011-9737-4

15. Darling N. Participation in extracurricular activities and adolescent adjustment: Cross-sectional and lon-
gitudinal findings. J Youth Adolescence. 2005; 34(5):493–505. doi: 10.1007/s10964-005-7266-8

16. Larson RW. Toward a psychology of positive youth development. Am Psychol. 2000; 55(1):170–83.
doi: 10.1037//0003-066x.55.1.170 PMID: 11392861

17. Covay E, Carbonaro W. After the bell: Participation in extracurricular activities, classroom behavior,
and academic achievement. Sociol Educ. 2010; 83(1):20–45. doi: 10.1177/0038040709356565

18. Fischer N, Theis D. Extracurricular participation and the development of school attachment and learn-
ing goal orientation: The impact of school quality. Dev Psychol. 2014; 50(6):1788–93. doi: 10.1037/
a0036705 PMID: 24749551

19. Crean HF. Youth activity involvement, neighborhood adult support, individual decision making skills,
and early adolescent delinquent behaviors: Testing a conceptual model. J Appl Dev Psychol. 2012; 33
(4):175–88. doi: 10.1016/j.appdev.2012.04.003

20. Schaefer DR, Simpkins SD, Vest AE, Price CD. The contribution of extracurricular activities to adoles-
cent friendships: New insights through social network analysis. Dev Psychol. 2011; 47(4):1141–52. doi:
10.1037/a0024091 PMID: 21639618

21. Metzger A, Crean HF, Forbes-Jones EL. Patterns of organized activity participation in urban, early ado-
lescents associations with academic achievement, problem behaviors, and perceived adult support. J
Early Adolescence. 2009; 29(3):426–42. doi: 10.1177/0272431608322949

22. Dworkin JB, Larson R, Hansen D. Adolescents' accounts of growth experiences in youth activities. J
Youth Adolescence. 2003; 32(1):17–26. doi: 10.1023/a:1021076222321

23. Fredricks JA, Eccles JS. Is extracurricular participation associated with beneficial outcomes? Concur-
rent and longitudinal relations. Dev Psychol. 2006; 42(4):698–713. doi: 10.1037/0012-1649.42.4.698
PMID: 16802902

24. Sharp EH, Tucker CJ, Baril ME, Van Gundy KT, Rebellon CJ. Breadth of participation in organized and
unstructured leisure activities over time and rural adolescents' functioning. J Youth Adolescence. 2015;
44(1):62–76. doi: 10.1007/s10964-014-0153-4

25. Fredricks JA, Eccles JS. Breadth of extracurricular participation and adolescent adjustment among Afri-
can-American and European-American youth. J Res Adolescence. 2010; 20(2):307–33. doi: 10.1111/j.
1532-7795.2009.00627.x

26. Currie C, Gabhainn SN, Godeau E, International HBSC Network Coordinating Committee. The Health
Behaviour in School-aged Children: WHO Collaborative Cross-National (HBSC) Study: origins, con-
cept, history and development 1982–2008. Int J Public Health. 2009; 54:131–9. doi: 10.1007/s00038-
009-5404-x

27. Bosakova L, Kolarcik P, Bobakova D, Sulcova M, Van Dijk JP, Reijneveld SA, et al. Test-retest reliabil-
ity of the scale of participation in organized activities among adolescents in the Czech Republic and
Slovakia. Int J Public Health. 2015; 1–8. doi: 10.1007/s00038-015-0749-9

28. Lerner RM. Promoting positive youth development: theoretical and empirical bases. Washington, DC:
National Research Council/Institute of Medicine National Academy of Sciences; 2005.

Organized Activities and School Performance

PLOS ONE | DOI:10.1371/journal.pone.0153276 April 13, 2016 11 / 13

http://dx.doi.org/10.1177/0272431611419510
http://dx.doi.org/10.1046/j.0022-4537.2003.00095.x
http://dx.doi.org/10.1037/0012-1649.33.2.241
http://www.ncbi.nlm.nih.gov/pubmed/9147833
http://dx.doi.org/10.1007/s10964-011-9704-0
http://dx.doi.org/10.1111/josh.12154
http://www.ncbi.nlm.nih.gov/pubmed/24707926
http://dx.doi.org/10.1080/03055698.2013.821941
http://dx.doi.org/10.1007/s10964-006-9161-3
http://dx.doi.org/10.1007/s10964-006-9161-3
http://dx.doi.org/10.1007/s10964-011-9737-4
http://dx.doi.org/10.1007/s10964-005-7266-8
http://dx.doi.org/10.1037//0003-066x.55.1.170
http://www.ncbi.nlm.nih.gov/pubmed/11392861
http://dx.doi.org/10.1177/0038040709356565
http://dx.doi.org/10.1037/a0036705
http://dx.doi.org/10.1037/a0036705
http://www.ncbi.nlm.nih.gov/pubmed/24749551
http://dx.doi.org/10.1016/j.appdev.2012.04.003
http://dx.doi.org/10.1037/a0024091
http://www.ncbi.nlm.nih.gov/pubmed/21639618
http://dx.doi.org/10.1177/0272431608322949
http://dx.doi.org/10.1023/a:1021076222321
http://dx.doi.org/10.1037/0012-1649.42.4.698
http://www.ncbi.nlm.nih.gov/pubmed/16802902
http://dx.doi.org/10.1007/s10964-014-0153-4
http://dx.doi.org/10.1111/j.1532-7795.2009.00627.x
http://dx.doi.org/10.1111/j.1532-7795.2009.00627.x
http://dx.doi.org/10.1007/s00038-009-5404-x
http://dx.doi.org/10.1007/s00038-009-5404-x
http://dx.doi.org/10.1007/s00038-015-0749-9


29. Pitel L, Geckova AM, Kolarcik P, Halama P, Reijneveld SA, van Dijk JP. Gender differences in the rela-
tionship between religiosity and health-related behaviour amond adolescents. J Epidemiol Commun H.
2012; 66(12):1122–1128. doi: 10.1136/jech-2011-200914

30. Hansen DM, Skorupski WP, Arrington TL. Differences in developmental experiences for commonly
used categories of organized youth activities. J Appl Dev Psychol. 2010; 31(6):413–421. doi: 10.1016/j.
appdev.2010.07.001

31. Badura P, Geckova AM, Sigmundova D, van Dijk JP, Reijneveld SA. When children play, they feel bet-
ter: Organized activity participation and health in adolescents. BMC Public Health. 2015; 15(1):1090.
doi: 10.1186/s12889-015-2427-5

32. Currie C, Inchley J, Molcho M, Lenzi M, Veselska Z, Wild F, editors. Health Behaviour in School-aged
Children (HBSC) study protocol: Background, methodology and mandatory items for the 2013/2014
survey. St. Andrews: Cahru; 2014.

33. Elgar FJ, Pförtner TK, Moor I, De Clercq B, Stevens GWJM, Currie C. Socioeconomic inequalities in
adolescent health 2002–2010: a time-series analysis of 34 countries participaing in the Health Behav-
iour in School-aged Children study. Lancet. 2015; 385(9982):2088–2095. doi: 10.1016/S0140-6736
(14)61460-4 PMID: 25659283

34. Currie C, Molcho M, BoyceW, Holstein B, Torsheim T, Richter M. Researching health inequalities in
adolescents: The development of the Health Behaviour in School-Aged Children (HBSC) Family Afflu-
ence Scale. Soc Sci Med. 2008; 66:1429–1436. doi: 10.1016/j.socscimed.2007.11.024 PMID:
18179852

35. BoyceW, Torsheim T, Currie C, Zambon A. The family affluence scale as a measure of national wealth:
Validation of an adolescent self-report measure. Soc Indic Res. 2006; 78:473–487.

36. Sigmundova D, Sigmund E, Vokacova J, Kopcakova J. Parent-child associations in pedometer-deter-
mined physical activity and sedentary behaviour on weekdays and weekends in random samples of
families in the Czech Republic. Int J Environ Res Public Health. 2014; 11(7):7163–81. doi: 10.3390/
ijerph110707163 PMID: 25026084

37. Lerner RM, Bowers EP, Geldhof GJ, Gestsdóttir S, DeSouza L. Promoting positive youth development
in the face of contextual changes and challenges: The roles of individual strengths and ecological
assets. New Dir Youth Dev. 2012; 2012(135):119–28. doi: 10.1002/yd.20034 PMID: 23097369

38. Mueller MK, Phelps E, Bowers ER, Agans JP, Urban JB, Lerner RM. Youth development program par-
ticipation and intentional self-regulation skills: Contextual and individual bases of pathways to positive
youth development. J Adolescence. 2011; 34(6):1115–25. doi: 10.1016/j.adolescence.2011.07.010

39. Esteban-Cornejo I, Hallal PC, Mielke GI, Menezes AMB, Gonçalves H, Wehrmeister F, Ekelund U,
Rombaldi AJ. Physical activity throughout adolescence and cognitive performance at 18 years of age.
Med Sci Sports Exerc. 2015; 47(12):2552–2557. doi: 10.1249/MSS.0000000000000706 PMID:
25973558

40. Domazet SL, Tarp J, Huang T, Gejl AK, Andersen LB, Froberg K, Bugge A. Associations of physical
activity, sports participation and active commuting on mathematic performance and inhibitory control in
adolescents. PLoS ONE. 2016; 11(1):e0146319. doi: 10.1371/journal.pone.0146319 PMID: 26727211

41. Metsäpelto RL, Pulkkinen L. Socioemotional behavior and school achievement in relation to extracur-
ricular activity participation in middle childhood. Scand J Educ Res. 2012; 56(2):167–82. doi: 10.1080/
00313831.2011.581681

42. Hansen DM, Larson RW, Dworkin JB. What adolescents learn in organized youth activities: A survey of
self-reported developmental experiences. J Res Adolescence. 2003; 13(1):25–55. doi: 10.1111/1532-
7795.1301006

43. Larson RW, Hansen DM, Moneta G. Differing profiles of developmental experiences across types of
organized youth activities. Dev Psychol. 2006; 42(5):849–63. doi: 10.1037/0012-1649.42.5.849 PMID:
16953691

44. Rose-Krasnor L, Busseri MA, Willoughby T, Chalmers H. Breadth and intensity of youth activity involve-
ment as contexts for positive development. J Youth Adolescence. 2006; 35(3):385–99. doi: 10.1007/
s10964-006-9037-6

45. Haapasalo I, Valimaa R, Kannas L. How comprehensive school students perceive their psychosocial
school environment. Scand J Educ Res. 2010; 54(2):133–50. doi: 10.1080/00313831003637915

46. Pickett W, Dostaler S, Craig W, Janssen I, Simpson K, Shelley SD, et al. Associations between risk
behavior and injury and the protective roles of social environments: an analysis of 7235 Canadian
school children. Inj Prev. 2006; 12(2):87–92. doi: 10.1136/ip.2005.011106 PMID: 16595422

47. Torsheim T, Aaroe LE, Wold B. Sense of coherence and school-related stress as predictors of subjec-
tive health complaints in early adolescence: interactive, indirect or direct relationships? Soc Sci Med.
2001; 53(5):603–14. doi: 10.1016/s0277-9536(00)00370-1 PMID: 11478540

Organized Activities and School Performance

PLOS ONE | DOI:10.1371/journal.pone.0153276 April 13, 2016 12 / 13

http://dx.doi.org/10.1136/jech-2011-200914
http://dx.doi.org/10.1016/j.appdev.2010.07.001
http://dx.doi.org/10.1016/j.appdev.2010.07.001
http://dx.doi.org/10.1186/s12889-015-2427-5
http://dx.doi.org/10.1016/S0140-6736(14)61460-4
http://dx.doi.org/10.1016/S0140-6736(14)61460-4
http://www.ncbi.nlm.nih.gov/pubmed/25659283
http://dx.doi.org/10.1016/j.socscimed.2007.11.024
http://www.ncbi.nlm.nih.gov/pubmed/18179852
http://dx.doi.org/10.3390/ijerph110707163
http://dx.doi.org/10.3390/ijerph110707163
http://www.ncbi.nlm.nih.gov/pubmed/25026084
http://dx.doi.org/10.1002/yd.20034
http://www.ncbi.nlm.nih.gov/pubmed/23097369
http://dx.doi.org/10.1016/j.adolescence.2011.07.010
http://dx.doi.org/10.1249/MSS.0000000000000706
http://www.ncbi.nlm.nih.gov/pubmed/25973558
http://dx.doi.org/10.1371/journal.pone.0146319
http://www.ncbi.nlm.nih.gov/pubmed/26727211
http://dx.doi.org/10.1080/00313831.2011.581681
http://dx.doi.org/10.1080/00313831.2011.581681
http://dx.doi.org/10.1111/1532-7795.1301006
http://dx.doi.org/10.1111/1532-7795.1301006
http://dx.doi.org/10.1037/0012-1649.42.5.849
http://www.ncbi.nlm.nih.gov/pubmed/16953691
http://dx.doi.org/10.1007/s10964-006-9037-6
http://dx.doi.org/10.1007/s10964-006-9037-6
http://dx.doi.org/10.1080/00313831003637915
http://dx.doi.org/10.1136/ip.2005.011106
http://www.ncbi.nlm.nih.gov/pubmed/16595422
http://dx.doi.org/10.1016/s0277-9536(00)00370-1
http://www.ncbi.nlm.nih.gov/pubmed/11478540


48. Felder-Puig R, Griebler R, Samdal O, King MA, Freeman J, Duer W. Does the school performance vari-
able used in the international Health Behavior in School-Aged Children (HBSC) study reflect students'
school grades? J School Health. 2012; 82(9):404–9. doi: 10.1111/j.1746-1561.2012.00715.x PMID:
22882103

49. Vereecken C. Paper pencil versus pc administered querying of a study on health behaviour in school-
aged children. Arch Public Health. 2001; 59(1):43–61.

50. Bohnert A, Fredricks J, Randall E. Capturing unique dimensions of youth organized activity involve-
ment: Theoretical and methodological considerations. Rev Educ Res. 2010; 80(4):576–610. doi: 10.
3102/0034654310364533

51. Morris DS. Actively closing the gap? Social class, organized activities, and academic achievement in
high school. Youth Soc. 2015; 47(2):267–90. doi: 10.1177/0044118x12461159

52. Gibbs BG, Erickson LD, Dufur MJ, Miles A. Extracurricular associations and college enrollment. Soc
Sci Res. 2015; 50:367–81. doi: 10.1016/j.ssresearch.2014.08.013 PMID: 25592942

Organized Activities and School Performance

PLOS ONE | DOI:10.1371/journal.pone.0153276 April 13, 2016 13 / 13

http://dx.doi.org/10.1111/j.1746-1561.2012.00715.x
http://www.ncbi.nlm.nih.gov/pubmed/22882103
http://dx.doi.org/10.3102/0034654310364533
http://dx.doi.org/10.3102/0034654310364533
http://dx.doi.org/10.1177/0044118x12461159
http://dx.doi.org/10.1016/j.ssresearch.2014.08.013
http://www.ncbi.nlm.nih.gov/pubmed/25592942

