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Preface

Parts of this research project have already beétisbed previously in two journal articles.
The first article was published in Psychology ofo&pand Exercise (Demetriou & Héner,
2012) and presents the systematic review of theeameh project (see chapter 3). This
systematic review has been adapted and expandéaisirdissertation thesis in order to
provide a full review of the internationally cadi®ut physical activity interventions in the
school setting while emphasizing particularly oe gudies with high methodological quality.

Additionally, in this dissertation thesis, studegried out in Germany that did not fulfill the
exact inclusion criteria of the systematic revieleady published, were also described in
detail. In a second publication in European Jouaiabport Science (Honer & Demetriou,
2012a), first results of HealthyPEP on the heatith Biiness level (motor performance, BMI,
and health-related quality of life) were publish&tese results (in addition to other results of
the study that were not previously published) ascdbed and analysed in more detail in the
following work.

The publishing houses of both journals (Elseviaylér and Francis) give the right to the
authors to publish the content of already publishetitles in dissertations and they also
provide the right to expand the content of thechtinto a book publication.
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Chapter 1: Introduction

1 Introduction

One of the biggest health-political challengeshaf 19th century was to add years to life. The
mean living age of women at that time was 41 yaasof men 39 years. In the year 2000, it
increased to 81 and 75 years for women and merectgely. Since then the target of the
World Health Organization (WHO) has been to inceepsople’s quality of life and in this
course, the slogan “add life to years” has beerelyiohtroduced (Kurth et al., 2002).

The success story of the health situation in theh T@ntury is characterised by successful
prevention. Many infectious diseases that threakgmeople’s lives were pushed back by
advances in medicine and better hygienic circunestsnn 2010, infectious diseases were the
cause of death of only 1.8% of the people in Gegmgtatistisches Bundesamt, 2011).
Nonetheless, the potential of prevention is noested. Nowadays, chronic diseases such as
cardiovascular diseases (CVD), obesity, diabetge tif, hypertension, colon and breast
cancers, osteoporosis, depression, and backacpesseat one of the most substantial
problems in modern society. CVD are a leading cafiskeath and disability and they account
for 41% of the deaths in Germany (Statistischesd@samt, 2011). In the United States,
every 45 seconds someone will have a stroke angy &/& minutes one stroke victim will
die. Every minute two people will suffer a coronament and one will die (Matson-Koffman,
Brownstein, Neiner, & Greaney, 2005). These chralideases are a constant burden and a
major cost factor for the health system (Cecchiaile 2010).

In contrast to previous centuries, where peoplesvadten helpless to fight against infectious
diseases, nowadays many civilization illnesses lmarmprevented when leading a healthy
lifestyle (Kurth et al., 2002). Unfortunately, madesociety has evolved into environments
that appear to support unhealthy patterns suclmakisg, unhealthy eating, and insufficient
physical activity during all stages of life. Evamough it is widely known that a physically
active lifestyle can contribute to the preventidncbronic diseases (Junge & Nagel, 1999;
Schneider & Becker, 2005), a high percentage opleeim the industrialised countries lead a
sedentary lifestyle (Bize, Johnson, & Plotnikof)0Z). The WHO Regional Office for
Europe named the seven leading risk factors thadust for almost 60% of all ill health in
Europe: These were high blood pressure, tobaccohal, high cholesterol, overweight, low
fruit and vegetable intake, and physical inactiyiyHO, 2006a). These unhealthy behaviours
have developed over the last decades and theiivaas=gative effects on people’s health are
being revealed clearly (Cecchini et al., 2010; Mat&offman et al., 2005). As a result,
people are suffering from the consequences of thekaviours and society pays with money
and lost productivity (Fogel, 2009; Payne & Morr@009).

Consequently, actions need to be taken against thegative developments. Therefore, it is

first necessary to gain knowledge about the timepeople’'s lives, in which these

developments take place and the factors that Goérito their development. Although the
1



Chapter 1: Introduction

lifestyle people lead is not static but much mom®astant process where people continuously
adapt to internal changes and the environment kniown that a specific health or risk
behaviour (e.g., physical activity patterns, datd smoking) is difficult to be changed once
established. In health terms, childhood and adelese are particularly important times of
life. During this age, lifestyles are formed and caly be changed with difficulty during later
years. Certain behaviours are initiated during ddelescent years, while some patterns of
behaviour, such as eating and physical activity, lmacome established in earlier childhood.
Given this, research into young people’s health lagalth behaviour — and the factors that
influence them — is essential for the developmenewdence-based policy and practice
(Holland, 2000; Parry-Langdon & Roberts, 2004).

When focusing on young people’s low physical attilevels, concerns arise about possible
long-term negative health effects that might evdheen this behaviour and the necessity to
create measures against these negative developmecwsnes evident (Parry-Langdon &
Roberts, 2004). The current health status of yopegple shows that the engagement of a
wide range of sectors and stronger health systemsbétter prevention and control is
necessary in order to achieve a positive influeanetheir quality of life. Encouraging
physical activity in young people should be a ptyoaim. Children and adolescents have a
right to be brought up in an environment that ialtiepromotion and that enables them to
make informed choices about their lifestyle (WHOQ@&a). In this course, circumstances need
to be created that guarantee that the healthy ehweit be the easiest one. The need to
promote an active lifestyle at a young age is showtie attempts of government agencies,
communities, and scientists to implement suitabiigsal activity programmes (Cale &
Harris, 2005c). For example, in February 2010, fitet lady of the United States Michelle
Obama launched the ambitious programme “Let's Mavieh the aim to raise a healthier
generation of kids. The programme aimed to engageyesector impacting the health of
children and provide schools, families and commesitvith simple tools to help kids be
more active, eat better, and get healthy (The WHitase, 2010). The efforts of the White
House are a sign for the importance and necessihediealth promotion of young people. In
this course, also the importance and the oppordgniof the school setting to promote
students’ health becomes clear. Schools are ah pil@e to reach almost all young people
and carry out attempts to influence their healthav@ur positively (Cale & Harris, 2005b).
Therefore, the school resources need to be usedysteimatically analysed in order to gain
knowledge on how to positively influence young pedp this setting.

Health-promotion among young people is a field dag) importance. In recent years, much
research has been carried out to understand tregiveegffects of inactive lifestyles and to
subsequently develop effective strategies to coaatethese (Booth et al., 2001).
Nevertheless, many questions remain unanswereduaineér research is needed concerning
two aspects: 1) The evidence gained up to now fitmeninterventional research needs to be

systematically analysed in order to draw first dosions on the effectiveness of physical
2
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activity school-based interventions on a broad eamj outcome variables of student
populations and 2) Data are lacking on ways toitailterventions to the needs and interests
of young people in order to prevent the declin@hiysical activity and physical fitness that
occurs during late childhood and adolescence (Bdd.e2009). Therefore, investment in
research is necessary to determine the effectigenfedifferent school-based approaches for
the promotion of young people’s physical activityudeau and Shephard (2005) emphasise
that it is essential to evaluate these strategsesl un the school setting in order to make
optimal use of the existing resources. Especialligermany, few evaluated health-promotion
physical activity interventions that examine thaltteeffects of physical education (PE) exist.
It is therefore important to design and evaluaterirention programmes on a high evidence
level that examine whether PE can fulfil the aiimet tare anchored in the PE curriculum (e.g.,
the competence to be regularly physically activeher knowledge of the health effects of
regular physical activity) (Hohmann, 2007; Hohmahames, & Letzelter, 2007; Kurz,
2008a). Furthermore, Hohmann et al. (2007) empbahbist science must examine whether
long-term targets of PE such as improvement of igayysompetence, health enhancing
behaviour or a motivation to exercise beyond thed8ons can be positively influenced by
PE. These findings will enable health systems t@ere their impacts and develop suitable
programmes to promote young people’s health (Cetrad., 2008).

Objectives and structure of the research project

The purpose of this research project was to makeorribution towards filling the
international and especially in Germany existingeegch gap concerning health promotion in
PE. Therefore, before designing the interventiondwt in a first step theoretical
considerations were made concerning health parasnetgoung people from the perspective
of sports sciencechiapter 2. The current state of young people’s health ammeégs status as
well as their physical activity levels are presensd recent theoretical assumptions and
empirical findings on the various effects of regysaysical activity and physical fithess on
young people’s health are discussed. Additionddfsed on already existing findings, sports
scientific considerations in the field of healtloprotion through physical activity in a young
age are made from the perspective of sport pedagpgyt psychology, and training science.
Each of these disciplines highlight a differenteiaof this topic and needs to be taken into
account in order to gain a broad perspective comugrrelevant aspects of school-based
health promotion.

Interventions need to be designed based on the nexxett theoretical and empirical findings.

A systematic review that summarises the effecteséarch studies carried out in the school

setting and thus provides information on the pokss#s of health promotion through

physical activity is still missing. The results sfich a review are crucial for the further

planning of intervention programmes in the schdwttaim to promote students’ health

through physical activity. Therefore, before designthe intervention study to promote
3
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students’ health in the school setting, it is intaot to systematically analyse the findings of
already existing intervention studies in this fieldhus, a systematic review on the effects of
physical activity intervention studies in the scheetting on young people’s health is
conducted ¢hapter 3. This systematic research provides insights imkhoch areas in this
field have already been sufficiently examined and Jhich aspects further research is
needed. Furthermore, it helps to establish but &ds@xpand already known theoretical
concepts. In a further step, in order to compldte picture of the results of current
intervention programmes, a more detailed literagg@&ch was carried out to retrieve further
studies carried out in German language countrigschwwere not detected with the strict
inclusion criteria of the main systematic review.

In the third part of this research project, themeéntion programme conducted is presented in
detail (Chapter 4. First, the development of the health-promotioe Brogramme
(HealthyPEP) for sixth grade high school studemt&érmany is described. This includes the
description of the theoretical considerations frdhe fields of sport pedagogy, sport
psychology, and training science on which HealtR&based and the description of each
component of HealthyPEP. Second, it was aimed iy cat a comprehensive evaluation of
HealthyPEP (Mittag, 2006). Therefore, the study huds including study sample, study
design, assessed measures, and the analysis methddare presented in detail. Several
process measures to examine the degree of thengetintegrity were used and a number of
outcome measures on three target levels (psycloalodieterminants of physical activity,
physical activity behaviour itself, and variables e overriding health and fithess level)
were applied to analyse the intervention effectstifermore, additional analyses were carried
out to examine the revealed significant intervemtdfects in more detail. Finally, the study
results are described and interpreted while takimg account several methodological
problems that occurred during the process of theyst

Finally, the work carried out during this reseaprbject is summarised and perspectives for
future research and practical consequences forr@HEliacussedchapter § The additional
material such as supplemental tables and referdrarasthe systematic review, the materials
given to the teachers and the students in the eairslealthyPEP, the questionnaires used to
assess students’ data, and finally some tablehefdetailed results of HealthyPEP are
provided in the appendix (see the second volume) .
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2 Theoretical Considerations: Health Parameters of Yong People From the
Perspective of Sports Science

The aim of the following chapter is to systematicgresent the recent findings on young
people’s health and fitness status as well as kyedls of physical activity behaviour. Further
on, it is aimed to review the connection betweessé¢hfactors. In the second part of this
chapter, scientific considerations are made from ghrspective of the three sport science
disciplines; sport psychology, sport pedagogy, draining science concerning health
promotion through PE in the school setting. Thesengific considerations build the
theoretical basis for the interventional researescdbed in the following chapters.

2.1 Health status, fitness levels and health behavio@mong young people

Before describing the health status of young peaptéanalysing factors that contribute to it,
it is essential to refer to and discuss the dedinitof health. The most commonly used
definition is the ambitious statement of the Wddedalth Organisation (WHO) given in 1948
(Ustiin & Jakob, 2005). Health was determined astéée of complete physical, mental and
social well-being not merely the absence of dise@#10, 2006b). This definition shows
that already at this point the WHO emphasised #ezlrio consider a persons’ well-being and
not only the change in the frequency and severitglisease. Although this definition is
quoted most commonly, it has also been subjectltd @f criticism. Ustiin and Jakob (2005)
state that usually critics argue that the WHO dtdin is utopian, inflexible, and unrealistic.
Additionally, they emphasise that especially byluding the word “complete” into the
definition, it makes it highly unlikely that anyomeould be healthy for a reasonable period of
time. In line with this criticism, Brodtmann (200&8)gues that according to the Ottawa-Charta
(Trojan & Stumm, 1992), health is a constant precasd not something stable. The aim is
therefore to enable people to possess a high dedrself-determination concerning their
health and in this way to empower them to activantribute to their health enhancement.
Saracci (1997) describes health as “a conditionedf being free of disease or infirmity and a
basic and universal human right” and emphasisdshisadescription does not contradict the
definition of the WHO. It rather provides an intexdmate concept linking the WHO'’s ideal to
a more down to earth state of health and diseasectn actually be measured. Jadad and
O’Grady (2008) go even further and question themxto which any definition of health can
be successful or even useful. The question riseheh it might be more reasonable to limit
the concept of health on the existing possibiliié$ which it can be measured.

Another important and often discussed theory (d.gpgdstrom & Eriksson, 2005) which
needs to be mentioned in this course, is the sguio theory of sense of coherence coined
by Antonovsky (1979). In his theory the idea wagiaated that it might be more important
to focus on people’s resources and capacity toawgtheir health rather than concentrate on
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risks, ill health, and disease in order to descthme absence of health. According to this
theory, health was placed on a continuum betwddmedlth and total health. Salutogenesis
characterises the origin of health which is aceaydio Antonovsky (1987) based on a
persons’ understanding of the situation, seeingntieaning in it, and having the necessary
resources to act in a specific direction in ordeptomote his health. Thus, the three key
concepts of the theory are comprehensibility, megfainess, and manageability.

It can be concluded that health is a very broanh térat can be defined or described from
different points of view. Usually health is deten®d by different components such as
physical performance and functioning, body compasjtand psychological health. In this
way doctors, psychologists, and pedagogues conkildth from different perspectives and
evaluate it using different measures (McDowell, @00t is not the aim of this work to
develop a new and improved definition of health.cdklunore, in the following research
project, health is considered as a broad termdiatbe characterised by several variables. It
would expand the scope of this section to systealiti describe the status of all variables
associated with young people’s health. Neverthelgss important to give a picture of the
most relevant health indicators. Therefore, inféll®wing section three markers of health are
discussed in more detail. These are the objectadens of health in terms of physical fithess
and BMI as well as the subjective health in terrh$1BQOL of children and adolescents.
Based on these variables, it can be measured whetheovements on health took place due
to an intervention treatment.

2.1.1 Health and fithess status

When comparing the health status of different ageigs, it becomes clear that children and
adolescents reach the highest values on healtlertiless, in this young age group there are
indications of decreasing health in modern societyen though children and adolescents are
the healthiest population, in every fourth familychild is suffering from chronic or
psychosomatic disease (Bergmann, Bergmann, & Kangsil998). Poor health in this age
group may have particular significance as it cdecafthe fulfilment of the developmental
tasks of adolescence, and there may also be longriegative effects (Currie et al., 2008).
As in adults, the most frequent diseases in thesgrgup are chronic ones such as allergies,
obesity, asthma, neurodermatitis and headachescdumses for these diseases are suspected
to lie in the lifestyle and environment of the isthialized countries. Similar findings apply to
young people’s physical activity and fithess leyedMhich seem to be decreasing when
compared with previous generations (Bds, 2003) s&élsevelopments need to be carefully
observed and measures against them need to be taken

For the description of the state of health andfithess status of the young population as well
as their health behaviour two large scaled sunaegspresented in the following. These are
the international Health Behavior in School-ageddén (HBSC) study (Currie et al., 2008)
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and the German National Health Interview and Exatmm Survey among children and

adolescents (KiGGS) (Robert Koch-Institut, 2008he THBSC study aims to measure and
track the relevant aspects of young people’s heatith health-related behaviours. This is
achieved by collecting data of 11-, 13-, and 15~mds every four years in 41 countries

across Europe and North America. The fourth HBSibmewas conducted in 2005/2006 on
204,000 young people and provides the latest egalem the health and the health-related
behaviour of young people in industrialized nati¢@sirrie et al., 2008). The KiGGS survey

IS a nation-wide, representative survey that st#tesstatus quo of the health and health
behaviour of 17,641 German children and adolesdantie timeframe of 2003 and 2006.

Beyond these two surveys, in order to complemenptbture of young people’s health status
and health behaviour, findings from recent systematviews and meta-analyses are
presented.

Physical fitnesshas been defined in many ways (Cale & Harris, 2004t it is typically
viewed as a multi-factorial trait concerning thdligbfor movement and to be physically
active (Pate, 1988; Woll, Kurth, Opper, Worth, &8&011). Definitions of physical fithess
across various research fields such as psychokmgyplogy, and sports science have shown
its strong association to health, performance, kil €Caspersen, Powell, & Christenson,
1985). Depending on the authors and their healtimiden, physical fithess is considered to
be at least a powerful marker of health a parteafith itself (Grupe & Kruger, 1997; Woll et
al., 2011). A healthy body and physical fithess @asidered as important health resources
and they are often used to define or evaluate ld’stgeneral health and motor development
(Hurrelmann, 2008; Tittlbach et al., 2011). Accoglio Ortega, Ruiz, Castillo, and Sjéstréom
(2008), high physical fithess is associated witlsifpee health among both healthy and
diseased young people (see Figure 1). Accordintbaa@uthors, physical fitness is influenced
among other factors by physical activity and isum a powerful marker of health that has a
direct influence on several diseases as for exanygeveight, CVD or cancer and on skeletal
and mental health. Oerter and Montada (2002) atsphasise the importance of physical
fitness for a healthy development of children addlescents. In general, it is unquestioned
that when examining health issues in young pegplgsical fitness is an important aspect and
should not be neglected (Lohaus, Jerusalem, & KiERling, 2006).
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Figure 1 Physical Fitness as a Powerful Markdiedlth (Modified After Ortega et al., 2008, p. 8).

Several methods can be used for the measuremeiiysical fitness. These can be methods
used in the laboratory such as maximal oxygen @p(&k0, max), isometric dynamometer,
number of repetitions with maximal force to readitigue or methods used in field
investigations such as a battery of simple testsgasure the different aspects of fitness (Cale
& Harris, 2005a). Ruiz et al. (2011) present a disthe most popular physical fitness test
batteries internationally used and Bos (2003) syateally presents the test batteries usually
used in Germany. In school-based interventionst mamsmonly motor performance tests are
used as for example the AAHPERD’s Physical Best, RRTNESSGRAM, the Munchner
Fitnesstest, the body coordination test (KTK), Eheofit-Test, and the DMT 6-18. Although
these test batteries are more alike to each otter they are different, up until now an
internationally recognised and implemented tessdu® exist. Thus, it is difficult to compare
the fitness levels of young people. In Germanygegssvattempts have been made to establish
a standard test to measure motor performance. TinefieTest failed to accomplish this
need. A further attempt was made with the Germatonperformance test, DMT 6-18 (B0s,
2009; Tittlbach et al., 2011), which was developatthin the scope of the German Society of
Sport Science.

A large number of studies examining young peoppdigsical fithess exist, the first being
dated in the early 1950s. The most recent systematiew on the development of children’s
and adolescents’ physical fithess levels in Germanypresented by Bos (2003). He
systematically summarises the results of studiasyaimg the development of young people’s
physical fitness levels over the last two decadé&® recent debate in Germany concerning
the status of young people’s physical activity lsvieas resulted into a number of surveys

assessing physical fitness data in this young agepg These are for example the WIAD
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survey (Klaes, Cosler, Zens, & Rommel, 2003) wtaskessed physical fithess data of 19,000
German students and the “Motorik Modul” of the KiSGurvey that examined the fitness
levels of 4,529 children and adolescents betweeragies of 4 to 17 years in Germany. Based
on regression analyses on data from 54 studies(Bi¥3) concludes that in recent years a
decrease in young people’s physical fitness levefbout 10% can be observed even though
some of the analysed studies could not confirmttiisd.

BMI is the second important marker of health consatierehis research project. It is defined
as the individual's body mass (kg) divided by thaase of his height (in meters). Although
less sensitive than skinfold thicknesses (ColeP200is the measure most commonly used to
define weight levels (Demetriou & Honer, 2012). Aating to the WHO (2000), adults with
a BMI of below 18.5, between 18.5 and 24.9, between 2&d 29.9, and above 30 are
classified as being underweight, normal weight, raregght, and obese respectively. In
children and adolescents, BMI is substantially tezlato age and these cut offs cannot be
globally set but need to be related to young péspige. In the United States, the cut offs of
the 85" and 95 percentiles of BMI are recommended as indicatbm/erweight and obesity
respectively (Cole, 2000). High BMI levels are asated with shorter lives and overweight
people are more likely to suffer a number of ilkes particularly diabetes and ischemic heart
disease. Additionally, BMI is directly associatedhasocial and psychological problems and
with general HRQOL. Also in children and adolessentbesity and overweight may interfere
with normal psychosocial, emotional and physicalaligpment (WHO, 2006a) and it needs to
be taken into account that overweight children tenmtdecome overweight adults and have a
higher risk of premature mortality. This point iEspecial importance because it shows that
actions against overweight need to be taken alratdyyoung age.

The WHO recognizes that childhood overweight andsdlp have reached epidemic
proportions. In industrialized countries, but ailsanost parts of the world, the prevalence of
overweight is rising dramatically. Ten per centtbé world’s school-aged children are
estimated to be overweight (Lobstein, Baur, & Ua@@04). The data presented on
overweight and obesity in the HBSC study show thatproportions of 13 and 15-year-old
boys and girls who are overweight range from 4%3%86 across countries and regions.
Among these countries, Canada, Greenland, MaltatlaadJnited States reach the highest
rates. Concerning age, there are no significarfer@ifices in overweight or obesity among
either boys or girls, but there is a tendency farygar-old girls to have higher levels of
overweight or obesity than those aged 15. Gendfareinces were found to reveal that boys
were significantly more likely to be overweight obese than girls in around half of the
countries at age 11, and in the majority of coestat ages 13 and 15. Lower family affluence
is significantly associated with higher levels afeoveight or obesity in around half of the
examined countries. Overall, 14% of the 11-yeas@dd 13% of the 13 and 15-year-olds are
overweight or obese. These data are alarming bButhgty must be considered with caution

since they are derived from self-reported heighd aright information used to calculate
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body mass index and not from actual measurementsi€Cet al., 2008). Specifically for the
German population, the KiGGS survey revealed th@b Iof the examined children were
overweight and 6.3% of those were obese (Kurth Baficath Rosario, 2007).

In recent years, several similar constructs thaedito measure people’s subjective health as
emphasised in the WHO definition stated in 1948waaand gained a lot of attention (Honer
& Demetriou, 2012b; Radoschewski, 2000). These theshealth-related quality of life
(HRQOL), the life satisfaction, and the self-ratezhlth. Kaplan and Bush (1982) introduced
the term HRQOL and emphasised that two types diajlquality of life could be identified:
HRQOL and quality of life that is not restrictedhealth. HRQOL is limited to those aspects
that can clearly be shown to affect mental or ptgidnealth and it is generally understood as
a multidimensional concept that consists of varicosiponents such as functional status and
well-being from the subjective perspective of thedividual (Cruz, Camey, Fleck, &
Polanczyk, 2009; Ravens-Sieberer, Erhart, Will&w’linger, 2008).

HRQOL is found to be a more appropriate measuradafiescent health than traditional
morbidity and mortality measures and it is therefarghly relevant in adolescence. In the
course of the HBSC survewdolescents’ subjective view of the quality of thieres was
assessed as “self-rated health” which was defiised subjective indicator of general health
(Currie et al., 2008). Self-rated health has besso@ated with symptoms of anxiety,
depression, and BMI (Kruger, Bowles, Jones, Ainsinog Kohl, 2007) but also with other
factors such as academic achievement, bullying, fandly communication (Schnohr &
Volmer-Larsen Niclasen, 2006; Vaez & Laflamme, 2008hildrens’ self-rated health
declines with increasing age. Both physical andtemal symptoms are reported more often
in the older age groups. In half of the countrié® examined 15-year-old boys rate their
health significantly lower than 11-year-old boyshid is the case also for girls in most
countries. There are significant gender Differenioeshildren’s self-rated health with fair or
poor health being more commonly reported by ginant boys at all ages. These gender
differences are significant for 11-year-olds in manity of countries, but in the majority of
countries for 13-year-olds and in almost all comstfor 15-year-olds. Low family affluence
is significantly associated with higher levels airfor poor health in the majority of countries
for girls and around three quarters of the examauwadhtries for boys. Overall, 12%, 15% and
18% of the 11, 13 and 15 year-olds respectively tlagir health as fair or poor (Currie et al.,
2008).

The results from the HBSC survey concerning yousgpge in Germany showed that 11% of
the 11-year-old girls and boys, 17% and 12% ofliBeg/ear-old girls and boys respectively,
and finally 20% and 12% of the 15 year-old girlsl doys respectively rate their health as fair
or poor. The HBSC data revealed large cross-ndtitiffarences among all three age groups
of young people reaching from 4% to 37% of the yppeople rating their health as fair or
poor (Currie et al., 2008). Ravens-Sieberer, Ertedral. (2008) report the results from the
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German KiGGS survey on young people’s HRQOL. Tha dl@m this survey confirmed the

decrease of HRQOL with age also among the Germanlaion. The total HRQOL score

measured by the KINDL-R questionnaire decreasenh ff®.4 to 75.8 and finally to 74.8

points in the 7-10, 11-13, and 14-17-year-oldseetpely. This decrease of HRQOL is more
distinct in girls than in boys. The data also ré\bat children with a higher socio-economic
status had higher overall HRQOL scores comparechiidren with a middle or low socio-

economic status.

2.1.2 Health behaviour: physical activity levels

Living circumstances are changing and the queshiahsimultaneously arises is whether the
physical activity levels of children and adolesseate changing too. Younger children are
more likely to report a wide variety of positivedtid behaviours but engagement in these
health behaviours declines as children enter adete® (Currie et al., 2008). The mass media
declare with imposing catch lines that childrents/gical activity levels are sinking (Stern,
2004). A large number of scientific studies suppitise statements but the results are
inconclusive (Bos et al., 2009).

In order to achieve progress in this research field essential to first precisely define the
concepts of physical activity and exercise. Secdnd,important to refer to the methods with
which young people’s physical activity levels areinly assessed and the problems that
researchers face while doing this. Third, the rececommended levels of physical activity
young people need to achieve in order to experiposdive health effects have to be stated
and finally, the prevalence of young people’s pbgkactivity status must be described.

Defining physical activity

“Physical activity is a bodily movement that is guooced by the contraction of skeletal
muscles and that substantially increases energgneljire above the basal level” (Caspersen
et al., 1985, p. 126). The first International Gamsus Statement on physical activity, fithess
and health suggested that physical activity was uambrella term that had multiple
dimensions. Forms of physical activity such as @ser sports, and dance are considered sub-
categories of physical activity. “Exercise refeysatplanned, structured, and repetitive bodily
movement done specifically to improve or maintaime @r more components of physical
fithess” (Caspersen et al., 1985, p. 128). Thendison that has been made between physical
activity and exercise notes that exercise is aipdorm of physical activity dedicated to
improve physical fithess. Physical training is dmeotterm that is used as a synonym for
exercise (Corbin, Pangarazi, & Franks, 2000). i ftllowing, the term physical activity is
used and includes as stated above several foratioity such as exercise and sports carried
out by young people in several domains such akensports club or during their free time
outside of a sports club.
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Assessment of physical activity

The accurate and reliable assessment of physitigitadés necessary for any research study
where physical activity is an outcome measure. Wheasuring physical activity, its
duration, frequency, type, and intensity which desi from different domains need to be
considered (Woll et al., 2007). This makes the @swent of physical activity, especially over
long periods, very difficult. Up to now several medls exist to assess physical activity such
as accelerometérge.qg., Kriemler et al., 2010; Marcus et al., 20@@dometers (e.g., Duncan
& Staples, 2010; Horne, Hardman, Lowe, & Rowlari¥)9), observations (Schutz, Smoll,
Carre, & Mosher, 1985) or standardised questioesafP. L. Bush, Laberge, & Laforest,
2010; Clocksin, Wattson, Williams, & Randsell, 2DOBlevertheless, a golden standard for
the measurement of young people’s physical actietyels does not exist. On the contrary,
each method is associated with measurement biather restrictions such as high costs or a
high amount of time needed to carry out the measenés. Additionally, the validity of
physical activity assessment methods seems to atecneith rising usability levels (Muller,
Winter, & Rosenbaum, 2010) (see Figure 2).

Questionnaire

Pedometer

Accelerometer

Usability

Observation

validity

Figure 2  Validity Versus Usability of Physical Adty Assessment Methods (Adapted by Muller et
al., 2010).

Several studies emphasise that accelerometersettuingeters easily break or are not being
used by the young people as instructed (Hollar,diébs et al., 2010). Pedometers are also
problematic when aimed at assessing physical &ctiliat is being carried out apart from
walking and running. In exercises such as cyclswgimming or strength exercising, the
pedometers are not in a position to measure pHyaatevity. Additionally, both devices are
costly and therefore difficult to be used in largiidies. Direct observation of people’s
physical activity levels are a valid method butytlage associated with a great effort on behalf

! Accelerometers are small portable devices thatrabpeby measuring change in velocity over time
(acceleration) (ns?) and, thus, enable the intensity of physical dgtito be quantified (Robertson, Stewart-
Brown, Wilcock, Oldfield, & Thorogood, 2011).
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of the observer and with limitations concerning thetent to which the observer can
accompany the observed person (Muller et al., 200lgse restrictions of the more objective
measurement methods result in the fact that inelapgidemiological studies, but also in
interventional studies, self-report via questionesiis often the chosen tool as it enables the
assessment of physical activity on a large scath welatively little expense (Baumgartner,
Jackson, Mahar, & Rowe, 2003; Demetriou & H6nef,20For example in the HBSC study,
young people were asked to report the number of dagr the past week that they were
physically active for a total of at least 60 mirsufger day. The question was preceded by an
explanatory text that defined moderate to vigorplugsical activity (MVPA) as “any activity
that increases your heart rate and makes you detfdureath some of the time” and gave
some examples of such activities (Parry-Langdon @ébdts, 2004). Other questionnaires
used in experimental studies, as for example tleenish Physical Activity Questionnaire
(FPAQ) (Haerens et al., 2006), ask for minutesitbéignt types of activity (sports, transport)
and within different contexts (leisure time, schodlive indices can be computed: a total
physical activity index and its components — namalstive transportation to/from school,
school-related sporting activities, leisure-timé\actransportation, and leisure-time sporting
activities.

Nevertheless, self report methods of measuringipalyactivity tend to recall bias and social
desirability, which lower their reliability and vdity (Hagger, Cale, Almond, & Kruger,
1997; Muller et al., 2010). Studies have suggestatthe physical activity levels of children
and adolescents based on subjective reports mayvdrestimated (Ching & Dietz, 1995;
Crocker, Bailey, Faulkner, Kowalski, & McGrath, I99In a study comparing the data from
the MoMo questionnaire (Bos et al., 2009) with there objective data gained from an
accelerometer, it became clear that the physi¢aligdevels given in the questionnaire were
significantly higher. This phenomenon was obserakstd with other questionnaires such as
the SHAPES questionnaire (Wong, Leatherdale, & Man2006). It was also highlighted in
the systematic review by Adamo, Prince, Tricco, @wrGorber, and Tremblay (2009) and
once again confirmed in a recent study by LeBlamd danssen (2010). Of the 83 studies
reviewed in the systematic review, 72% reported thédren and youth significantly over-
reported their self-reported MVPA compared to thgctive measure of MVPA assessed by
an accelerometer. Self-reported measures of MVPArastimated the measures of
accelerometers by an average of 147%. In the dtydieBlanc and Janssen (2010), self-
reported MVPA was even over-estimated by an aveodd®83%. Beets, Beighle, Erwin, and
Huberty (2009) examined the convergent validitypetlometer and accelerometer estimates
of MVPA in youth and found comparable estimatedVMPA via pedometer compared to
MVPA from accelerometers in 10- to 14-year-olds.nGarning the group of the younger
children (5-8 years), the pedometer estimates faignily differed from the accelerometer
values. This was valid for the more active as aslthe obese children.
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J. F. Sallis and Saelens (2000) state that therepanrting of the physical activity levels is the
biggest handicap when assessing physical actiyitydestionnaire in young people. Bos et al.
(2009) and Kahlert and Brand (2011) conclude thmideen especially overestimate their
physical activity time when they are asked to doentithe exact minutes in which they are
physically active. Kahlert and Brand (2011) recomthassessing students’ physical activity
levels using a broad range of items that ask questbout general levels of physical activity
instead of using many differentiated questions #ipain distinct domains of physical activity.
Furthermore, one should consider the differencakamability of children and youth to think
abstractly and remember their physical activitydwebdur in detail. J. F. Sallis and Saelens
(2000) emphasise that children often give the tihey participate in a course and not the
time they only spent being physically active. Feample football training might last for two
hours but the time that children are active isrietstd to one hour. In addition, children and
youth may have an activity pattern that is much enaariable and intermittent than that of
adults (Baquet, Stratton, Van Praagh, & Berthoi®)7). Altogether, these factors suggest
that physical activity reports made by children arere likely to suffer from recall bias and
are less likely to be accurate (Chinapaw, Mokkivén Poppel, van Mechelen, & Terwee,
2010).

These results show that the assessment of MVPAolurthyis still problematic and as
Jorgensen et al. (2009) emphasise, no golden sthedssts up to now on how to precisely
measure physical activity. It is often recommendeduse a mixture of methods when
assessing young people’s physical activity levaloider to gain valid and reliable data.
Nevertheless, the high cost and effort associaidd smch a dada assessment lead to the fact
that, as stated before, in large studies the mmsimonly used method is the subjective data
assessment by questionnaire.

Recent physical activity recommendations

A number of positive health effects are assumeldetgained from regular physical activity.
In order to achieve these benefits, a minimum armaofiphysical activity is required that
differs according to the person’s age (Janssen Bldrec, 2010; Strong et al., 2005; Welk,
Corbin, & Dale, 2000; WHO, 2010; Yetter, 2009). Aduhally, the nature of physical
activity needs of children differs from that of #du(Cale & Harris, 2005c). Empirical data
have shown that young children’s activity is highignsitory and that they spend most of
their time in low intensity activities interspersetth short bursts of high intensity activity. It
is typical for children that these bouts of acywiill include both physical activity and time
for rest and recovery.

Until recently, the WHO (2010) suggested a dailgumoulation of at least 60 minutes of
MVPA for children and youth. Andersen et al. (20@&en suggested that physical activity
levels should be higher than the current intermafiguidelines. Recent systematic reviews
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support this opinion and recommend higher levelhufdren’s participation in physical
activity for health. Consequently the WHO still oeamends 60 minutes of MVPA, but also
emphasises that these minutes should be additionaveryday physical activities. As
everyday physical activities total around 30 misuté MVPA in the quintile of the least
active children, the current recommendations foungp people’s physical activity levels
constitute more activity in total compared withlegirecommendations (Andersen, Riddoch,
Kriemler, & Hills, 2011). These minutes of physiaadtivity should be accumulated during
the entire day and should mostly be of intermitietensity. Activities specifically aimed at
improving muscular strength, flexibility and bonealth should be undertaken two or more
days each week. Two hours or more of inactivity discouraged for children, especially
during the daytime hours (Baumgartner et al., 2@&lle, Sallis, & Cauvill, 1998).

When considering the described nature of young Ip&sphysical activity and the current
recommendations on the amount they should be adtibecomes clear that children should
be active when ever opportunities to be activeaualable. Optimally, such opportunities
would occur before school, after school, duringosthhours, and on weekends. Since
children spend a great amount of their time in sththe school setting is responsible to
provide sufficient opportunities for young peoptelie physically active. According to the
WHO (2006a) school curricula should include theapmity for all children to participate in
30 minutes to one hour of physical activity per.dBlyis means that even beyond PE lessons
students need to be physically active during reaeesisduring other academic lessons taught
in school.

Prevalence of young people’s physical activity leve

According to the HBSC survey, less than half of yleeing people surveyed satisfied these
recommendations. Specifically, children living imrada, England, Ireland, Lithuania, and
the United States report relatively high levels ptfysical activity, whereas children in
Belgium, Estonia, France, Italy, Norway, and Poatugport relatively low levels of physical
activity. There is a tendency for higher daily MVR#&ong younger children. In the majority
of countries, there are significantly higher levateong 11-year-olds than 15-year-olds for
both boys and girls. Overall, 26%, 20%, and 16%tleé 11-, 13-, and 15-year-olds
respectively report at least one hour of MVPA daBpys report higher daily MVPA than
girls at all ages and in all countries and theselgedifferences are significant in the majority
of countries at all ages. A significant associatmiween low family affluence and lower
prevalence of daily MVPA is found in under half thfe countries across all geographic
regions for girls and boys (Currie et al., 2008¢rdss countries and age groups, boys (40%)
appear more active than girls (27%), and physictivity levels decrease with age. On
average, 26% of the 11-year-olds report meetingythéelines compared to only 16% of the
15-year-olds (Currie et al., 2004).
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Specifically in Germany, sports are one of the niogtortant free time activities especially
among boys. For girls the importance is not as lEgd comes in a fourth position after
meeting with friends, socializing, and listeningrnwsic (Gogoll, Kurz, & Menze-Sonneck,
2003). According to the HBSC data, 20% of girls &&@o of boys in the 11-year-olds, 13%
of girls and 19% of boys in the 13-year-olds, afdolof girls and 16% of boys of the 15-
year-olds report at least one hour of MVPA dailysBet al. (2009) present the results from
the KiGGS study on the physical activity levelsGdérman young people. Here, only 15.3%
of the children and adolescents between the agd ehd 17 years reach the current
recommendations of a minimum of 60 minutes of dpltysical activity. When looking at the
results separately for gender it becomes clearlibgs are more active (17.4%) than girls
(13.1%). Additionally, the results confirm previofisdings that physical activity decreases
with age. After primary school only 10% of the ygupeople fulfill the current physical
activity recommendations.

2.1.3 The effects of physical activity and physical fithes on health

Grupe and Kriger (1997) summarise several modalstii to determine the way physical
activity has a positive impact on health. For exintpe risk-factor model expresses that
several risk factors such as high blood presswrerweight, lack of physical activity, and
alcohol consumption can have a negative influemckealth. Regular physical activity on the
other side can reduce these negative effects @rtailt degree. A second model is the health
resource model, which indicates that specific fiectmntribute to the enhancement of health.
These factors are physical fitness but also speoifgnitive, emotional, and social factors. As
a consequence, in the following section it is fingportant to discuss the relationship between
physical activity and fithess and to rise the goesivhether both factors can predict health to
the same degree. Second, the empirical findinggheneffects of physical activity and
physical fithess on health are reviewed.

Association between physical activity and phydiitaéss in respect to health

Blair, Cheng, and Holder (2001) examined whetheysmal activity or physical fitness is
more important in predicting health benefits. Tleayried out their analysis by examining the
results of nine studies that simultaneously exachthe physical activity and fitness levels of
adult men and women. The data suggest that fiisassre important to predict health issues
than physical activity levels. The authors thougbspme that this result is not valid. They
state that physical activity is the principal detarant of cardiorespiratory fithness even
though it is also determined by genetic factorse &hthors believe that the results are due to
the fact that physical fithess is measured objebtiand physical activity is a subjective self-
report that often leads to misclassification. Unhfoately, on the basis of the reviewed
studies, it was not possible to answer this questioout the relative predictive strength of
physical activity and physical fithess. Neverthelasany experts assume that an increasingly
16
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sedentary lifestyle is a major reason for the higirevalence of diseases in young people
today (Cauvill, Biddle, & Sallis, 2001).

Additionally, there seems to be a high correlati@tween physical activity levels and fithness
levels in youth. Tittlbach et al. (2011) examinkd aissociation between physical activity and
health resources in terms of physical fithess. @&halysis revealed that adolescents with
higher levels of physical activity had better hlealesources than adolescents who were
inactive or only somewhat active. The effect simese strong for the association between
physical activity and self-perceived physical parfance and medium for the association
between physical activity, endurance, and strenBthst-hoc tests revealed that a slightly
higher activity level (e.g., somewhat active to med active) was associated with
significantly better values in endurance, strengtgrdination, and self-perceived physical
performance. However, the results indicated thit considerably higher activity levels (e.g.,
somewhat active to highly active) revealed sigatfitty better values in flexibility.

Health effects of fithess and physical activity

Several studies have examined the health effectshgsical fithess. Ortega et al. (2008)
found in their review that high cardiorespiratoitpéss and muscular strength were associated
with lower cardiovascular disease risk factorsealthy young people, a better quality of life,
and positive health in both healthy and diseaseshggeople. In a further review Ruiz et al.
(2009) examined the predictive validity of healéhated fithess batteries and concluded that
higher levels of cardiorespiratory fitness in chiddd and adolescence were associated with a
healthier cardiovascular profile later in life. Atldnally, muscular strength improvements
from childhood to adolescence were negatively aasst with changes in overall adiposity
and a healthier body composition in young age veas@ated with a healthier cardiovascular
profile later in life and with a lower risk of déat

When examining the relationship between physicavig levels and health, it becomes clear
that numerous studies have shown the health bsradfitegular physical activity in school-
aged children, adolescents, adults, and the eldaidana et al., 2005; Buman et al., 2010;
Cavill, Kahlmeier, & Racioppi, 2007; Janssen & LeBt, 2010). Nevertheless, the link
between physical activity and health in childred adlolescents has yet not sufficiently been
investigated and thus more studies are neededisnatte group (Rowland, 2007). Hallal,
Victora, Azevedo, and Wells (2006) have designednadel that shows the twofold
association between young people’s physical agtimid health. On the one side there are
direct positive effects on the physical activitydés in adulthood and morbidity in young
people and adults. On the other side there areecideffects resulting from adults’ physical
activity levels to lower levels of morbidity and ntality in adults (see Figure 3). What
adolescents do in their teenage years may setdtterp for long periods of adulthood, as
people establish many of their lifestyle choices thgy proceed through adolescence.
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Although the ill effects of heart disease, osteopm and other chronic diseases manifest
themselves in adulthood, it is increasingly undaerdt that their development starts in
childhood and adolescence (Parsons, Power, LogarSu&merbell, 1999). Thus, the
establishment of healthy patterns of physical @gtiduring childhood and adolescence is
important also due to the reason that studies bamBrmed that physical activity tracks from
adolescence to adulthood (Burke et al.,, 1998; R&edrburton, Macdonald, Naylor, &
McKay, 2008). Promoting physical activity must thiere start early in life (Hallal et al.,
2006).

Physical activity in

young people \
D

| e 3 Morbidity in
A . young people
l |
H
Physical activity ¥

in adults

Mortality in
adults

Figure 3 The Association Between Young People'gsial Activity and Health. The Proposed
Mechanisms Include Four Direct Effects (Pathway®)Aand Three Indirect Effects
(Pathways E-G) (Hallal et al., 2006, p. 1020).

The assertion concerning the positive link betweéngsical activity levels and health is
supported by systematic reviews and studies tha Baown that physically active children
and adolescents have a better health status. Aerdetsal. (2011) carried out a review of
reviews examining the association between physictVity levels and cardiovascular risk
factors in children. They included all relevanttsysatic reviews conducted in the timeframe
between 2005 and 2011. Concerning blood pressweg,concluded that MVPA of at least 30
minutes three times per week can reduce blood ypressnong children with hypertension.
The data from the analysed reviews propose thairamuam of 40 minutes of moderate
activity per day, five times per week for at ledeur months is necessary to yield
improvement on blood lipids. Additionally, studiesere reviewed that examined the
relationship between cardiovascular risk factorsigtv circumference, BMI, triglycerides,
blood pressure, fasting glucose, reduced HDL-ClJeand fitness) and physical activity
levels. The authors showed that studies relatitfgreggorted physical activity to CVD risk
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factors were inconclusive whereas the findings fsiodies measuring physical activity with
accelerometers were more consistent. These revaaledative association between physical
activity levels and CVD risk factors. Biddle, Goreland Stensel (2004) reviewed the
evidence concerning ways in which physical activgylinked to cardiovascular disease,
obesity and being overweight, psychosocial outcortyge 1l diabetes, and skeletal health in
children and adolescents. The authors concludattisadlesirable to promote physical activity
in youth. Janssen and LeBlanc (2010) also providgdng and consistent evidence
concerning the health benefits of physical actiabd fithess in children and youth. In their
review, about 50% of the aerobic exercise intefeastresulted in changes in the BMI and
levels of total fat and/or abdominal fat, with s medium (d < 0.50) but significant
effects. Notable effect sizes were also achievedutfh aerobic exercise interventions in
terms of decreasing triglycerides (d = 3.03), distblood pressure (d = 1.39), and fasting
insulin values (d = 0.60), as well as increasingLHibolesterol levels (d = 0.26). The review
suggests that youngsters who are at risk with cetgathese health variables may especially
benefit from exercise interventions. Dencker anddé&sen (2008) reviewed studies
examining the effects of accelerometer based paladtivity levels on body fat. The authors
concluded that a uniform picture characterisegehaionship between these factors resulting
in higher physical activity levels being associangth lower body fat values.

Original research studies, for example the studiesdndersen et al. (2006) and Tittlbach et
al. (2011), have examined the relationship betwsdgysical activity and health. Andersen et
al. (2006) examined the association between acrekter measured physical activity levels
and cardiovascular risk factors (BMI, sum of skidfoblood pressure, glucose, insulin,
cholesterol, triglyceride, and insulin resistanten cross-sectional study of 1732 randomly
selected 9- and 15-year-old children from Denm&dtonia, and Portugal. The findings of
the study were that a graded negative relationskipted between the cardiovascular risk
factors and children’s physical activity levels.eTtisk factors were higher in the first to third
quintile of physical activity compared with the m@stive quintile. Tittlbach et al. (2011)

used the data from the KiGGS survey and confirnimad éven though results showed small
effects, the adolescents with higher levels of maysactivity had a lower body mass index,
less body fat, fewer emotional and peer probleras tidolescents who were inactive or only
somewhat physically active. In addition, the asstbmn with musculoskeletal pain was

significant, but not in the assumed direction o&ltie promotion since active individuals

perceived more pain than inactive or less activividuals. Finally, there is no significant

association between physical activity and flexipjlHDL cholesterol, body mass index, and
hyperactivity. The amount of variance explainedohysical activity was between 12.6% and
0%. In most analyses, the explained variance wasloes (<3%).

In recent years, the effects of physical activityyoung people’s mental health has also been
examined. A meta-analysis by Fedewa and Ahn (28avgaled that physical activity levels

were associated with improved mental health outsoswech as depression, anxiety, self-
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esteem, emotional distress, life satisfaction, g@noblems in social functioning. Sund,
Larsson, and Wichstrom (2011) aimed to examine t¢thess-sectional and one-year
longitudinal relationship between physical activiéyels and depressive symptoms and the
moderating effects of vigorous exercise betweerssful life events and depressive
symptoms in 2,464 adolescent girls and boys inageerl3.7-year-olds in Norway. Low
levels of physical activity were associated witgHar depressive symptom levels in the cross-
sectional analysis and also predicted higher depresymptoms one year later. Fedewa and
Ahn (2011) conducted a meta-analysis to examineftieets of physical activity and physical
fitness on children’s achievement and cognitivecontes. They included 59 published and
unpublished studies in their analysis and conclutiad physical activity and fitness have a
significant positive small to medium effect on dnén’s cognitive outcomes and academic
achievement. Concluding it can be said that physictivity can lead to improvements in
both long- and short-term physical and mental heatitd there is increasing evidence that it is
also associated with academic and cognitive pedona (Biddle & Asare, 2011; Biddle et
al., 2004; U.S. Department of Health and Human iSesy 1996).

Current research shows a promising picture on tatipe health effects of fithess and
physical activity on several health aspects in gopaople. To complete the picture it needs
to be considered that participation in vigorousreise and competitive sports can lead to the
negative health consequences of musculoskeletalesj Incomplete recovery can cause long
term health problems such as joint degeneratiorclwbonsequently limit the possibilities to
participate in health-enhancing physical activityough life (Maffulli, Longo, Gougoulias,
Loppini, & Denaro, 2010).

2.2 Health promotion in PE under the perspective of spis science

In the previous sections, the health status oflodil and adolescents has been described and
the effects of physical fithess and physical attilevels on young people’s health have been
discussed. In conclusion, it was stated that physactivity and physical fitness are
determining contributors for a balanced and healifgstyle and therefore need to be
promoted from an early age.

It is widely accepted that the school is a highlitable setting to achieve this target. In this
course, the analysis of recent theories and enapiiiredings on health promotion in PE is of
crucial importance for the design and evaluationeffficient and high evidence based
intervention programmes. Only by taking into acddine opportunities and the obligation of
the school setting to enhance students’ healthbgndonsidering the recent findings of the
methods and mechanisms that need to be used intordehieve this, positive changes can
be achieved in the future. Therefore, in the follgysection, first the didactical discussion on
the significant relevance of the school and esfigaid the PE lessons to enhance students’
physical activity and fitness levels as well aptovide them with the knowledge and skills to
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be independently physically active is reflectedhia sport pedagogical discussion (see section
2.2.1). Second, the theories and methods that toelked used in order to achieve the optimal
effects on young students’ fithess levels duringrisstricted time of PE are the objectives of
the scientific discussion in the sports scienceiglisie of training science (see section 2.2.2).
Third, the theories which need to be taken intooant in order to implement effective
methods that will influence young people’s healghdwviour beyond PE are subject in the
sport psychological discussion (see section 2.2.3).

2.2.1 Pedagogical considerations: Why health promotion ithe school setting?

In most of the industrialized countries, every @hg obliged to attend a school for at least
seven years. During the period that young peopénatschool, they should be educated and
gain the knowledge, skills, and competence to oaetia self-based, independent education
and thus be able to live a fulfilled life (Kolb, 20; Kurz, 2008a).

Health promotion is one of the targets that theosthims to achieve and includes a number
of aspects such as dental health, nutrition, AlB/@ntion, and physical activity promotion.
As stated by the Roman poet Juvenal, it is to bgqat that the mind will be sound in a sound
body. This proverb needs to be taken seriouslyta@dchool needs to follow its obligation to
encourage a physically active lifestyle in youngogle. Especially due to the changed
circumstances in which young people grow up nowad#y school has the obligation to
provide students with sufficient physical activitpportunities and skills to independently
lead an active lifestyle and to be conscious ofimtportance. When physical activity is
restricted during school hours, children do notaneghe lost physical activity after school,
resulting in children who are sedentary throughbet majority of the day (Dale, Corbin, &
Dale, 2000). Although the school makes studentstsiitfor long hours, it is still one of the
most suitable settings for students’ health proamtiue to a number of reasons (Frey &
Hildenbrandt, 1995; Hardman, 2007; Hardman & Madish2009; Speroni, Earley, &
Atherton, 2007).

One important reason for health promotion in thieost setting is the studentgbung age
The risk for chronic disease begins in childhood ghus health promotion and the
establishment of healthy habits can never begirstmm. Lifestyle behaviours are formed and
established in childhood and it is important tocteggoung people a healthy lifestyle before
risk behaviours have been established. In an @derestablished habits are difficult to be
changed (WHO, 2006a). School-aged children have cibgnitive abilities and a high
receptiveness which allows them to incorporatethaaformation and behaviours into their
daily lives (Jerusalem, 2006). Schools also offerdpportunity to reach an alm@stpulation
wide sample as approximately 98% of the children betvwthe age 6 and 16 attend school (J.
W. Davis & Bauman, 2008). Additionally, it offerbd possibility to reach thaull socio-
economic spectrurthat is represented in society. This is, in caitta the media, where
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attention is likely to be limited, voluntary, spaneous, and selective (Fox & Harris, 2003).
Evidence has shown that those who are socio-ecaadlynidisadvantaged are much more
likely to engage in clusters of unhealthy behawso{department of Health, 1997). Also it is
well known that these “health needy” are the maf$icdlt to reach as they are neither easily
attracted to health-promotion services nor infllehby health-promotion campaigns (Fox &
Harris, 2003). A further reason for the suitabilitiythe school to promote a healthy lifestyle
is the fact that it occupies a good deaVyofingsterstime as they spend approximately 40-45
percent of their waking time at school. Studentsrat school regularly over the entire year
with only some weeks of holidays. Furthermore, stud attend school for many years in
which their personality and lifestyle is being billerusalem, 1999). Schools offer continuity,
so that successful interventions may be sustaifted the initial intervention and may be
disseminated throughout school systems (Donnelly.e2009). Teachers angghly educated
expertsregarding the education of young people but cao &le continuously trained to
deliver health promotion interventions. Finallyetbchool offers the necessanjrastructure
needed to carry out measures to promote studehisiqal activity levels and education
towards a healthy lifestyle.

In Germany, in the course of the sport pedagogisalussions, it is emphasised that PE has to
accomplish a double assignment in order to fuli¢# reasons for its legitimacy (Prohl &
Krick, 2006). First, PE has to educate the studewsrds sport, which means that PE should
provide students the opportunity to participatéhi@ sport culture. Here, physical fitness and
basic sport skills need to be promoted during Pir$idn this way, a number of experiences
with movement and sports need to be lived, amoegtkexperiences with regular training,
exhaustion, and sweating (B0s et al., 2009). SedBkdreceives its legitimacy by educating
students through sport. This means that PE shagigif students’ personality development
through the experiences in sports and physicaligctiFor example, PE should positively
influence young people’s essential values sucltesgect for one’s opponents, for rules, but
also that regular training is needed to succeedl tlaat defeat can be overcome. Moreover, it
provides opportunities to experience that peoptelzrome integrated and that they must be
able to rely on each other.

Both assignments contribute to the awareness ofstients towards a physically active
lifestyle (Brodtmann, 2003). Students’ interest amativation during PE need to be awakened
and furthermore they need to be encouraged tocpate in physical activity outside the
school setting during the afternoon hours (Balf)70It is often emphasised that PE should
orient students towards a health-related fitnessralty knowledge, attitude, and enjoyment
of the movement are emphasised (Cale & Harris, BO®ox & Harris, 2003). As Fuchs
(2003) states, the priority aim of PE is to malselitredundant. But in order to get that far
regular PE is an indispensable necessity.
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These reasons stated above show the suitabilityhevfschool setting for students’ health
promotion which is consequently also manifestethaphysical educatiofPE) curriculum

as one of the central targets of PE (Kurz, 2008l}hin the school setting, the PE lessons
provide the ideal frame for the promotion of phgs$ititness and a physically active lifestyle.
The importance of regular physical activity on €mig’ health is undeniable and therefore a
main issue in the didactic discussion underlying BE curricula (Ministerium fur Kultus
Jugend und Sport Baden-Wirttemberg, 2004).

Health promotion is one of the central targets Bf But not the only one. Most German PE
curricula are based on a didactic concept by Kag08b), who emphasises that PE should
focus on six pedagogical perspectives that reptaskat people seek to experience through
physical activity and embody important pedagogaais for personality development (Kurz,
2008b, 2009): 1) PE should provide opportunitigsstodents to experieneehievement and
performance Students should improve their motor abilities dedrn to estimate these
correctly. They should experience that effort amdfgrmance are worthwhile aims. Thus,
during PE, opportunities should be provided in Wwhice students can experience their own
competence and performance and consequently gaifidence. 2) In PEsocial behaviour
should be taught and opportunitieseigperience communitghould be created. During this
course, students should be able to cooperate wilhcampete against each other. Thereby,
they should be able to be fair and be willing t@m@ome conflicts. Last, students should be
able to face social exclusion and act against)iStBdents should learn #xt creativelyand
express themselves with their bodid$ During PE students should be provided with the
opportunities to feedtrong sensations and happingssough physical movement. 5) Students
should learn to estimatésks and bewilling to darewhile arranging safety measures. 6) PE
should promote studentdiealth by enhancing enjoyment during physical activitydan
exercise. Additionally, PE should increase the kiedge and the experience of students on
the association between physical activity, fithesgl health.

After discussing in detail the reasons why healthmmtion should be carried out in the
school setting and especially in PE, it needs toebghasised once more that health
promotion is only one of the central targets of Fthe importance of the other five
perspectives that PE should address are not gnedti@rupe & Kruger, 1997; Kurz, 2008a;
Steinmann, 2004). Nevertheless, it is not possdjeursue these perspectives simultaneously
and therefore the German PE curricula recommendumiimg programmes that especially
emphasise one perspective for a limited amouninaé.tin this way, all perspectives should
be addressed for example during the 5th and 6tdtegi@urz, 2008b).

2.2.2 Training science considerations: How can PE contrilste to children’s health?

As stated in the previous section, health promoisoone of the central targets of PE and in
this course, physical fithess, which is consideagane of the central aspects of health, needs
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to be addressed in PE (Thienes, 2008). Physicaéss improvements can be achieved
directly through PE or by promoting students’ comepee to build a physically active

lifestyle and thus be individually active beyonc tRE lessons (Balz & Neumann, 2007,
Neumann, 2004). Nevertheless, the extent to whedlth effects can be achieved in PE
remains unanswered. First, it is of great importatwe review the existing training theories
and methods for the promotion of physical fithesyoung people and second, it is required
to adapt these for the implementation in PE thhbisnd to specific circumstances.

The field of health promotion through PE is a rigkdyy new field for the sports discipline of
training science. In the 70s, training was carred with the aim to achieve the best
performance in sports competitions. In recent yehrs narrow conjunction has changed with
the increasing importance of reaching a minimumess level in order to achieve health
effects through physical activity. As previouslyatstd, one of the main legitimisation
arguments of the existence of PE is students’ hgaibmotion, and when considering the
more broad definition of training, which does natyotake into account bodily improvements
in order to reach the maximum performance duringparts completion, it needs to be
accepted that PE can only contribute to studengsilth when training is a part of it.
Nevertheless, an intense discussion between spmtiegogues and training sciences
representatives exists on the question whetharitigashould be implemented in PE (Baschta
& Thienes, 2010, 2011; Frey & Hildenbrandt, 1998)is conflict contributed to the fact that
training science is not highly developed in thédfief PE (Frey & Hildenbrandt, 1995). Frey
and Hildenbrandt (1995) argue that one of the masks of PE is to develop a broad,
unspecific fitness and that it is unreasonableedtetze that this can be done without specific
training procedures. A few years later, Frey (206) criticises that empirical data on the
effectiveness of PE to enhance students’ healtk. |&orthermore, he emphasises that
research is needed in order to answer the questiether effects on students’ fithess can be
achieved through PE or whether the overall aim Bfnieeds to be revised and restricted to
teaching students how to train on their own andtaatxpect fithess improvements directly
from training in PE.

A recent study by Frohlich, Gernet, Susgin, andn8dh(2008) determined for the first time
the energy expenditure due to activity during PEniale students and showed that on days
with PE at school, all children and youths fuliilléhe recommendations for minimum
physical activity and on days without PE many dad. The study showed that on days with
PE, days without PE, as well as during PE, largeairand inter-differences in the energy
expenditure of students were found. This showsRIEatioes not always lead to higher energy
expenditure. Overall there was a significant ddfese between the days with and without PE
on the energy expenditure of students. These idtisidual differences were due to the
content, the motivation, and the fitness levelhaf students. Additionally, results of the recent
research (see chapter 3) show that school-basedvention studies were able to improve

24



Chapter 2: Theoretical Considerations

students’ fitness levels. It needs to be taken exdoount though that these intervention
programmes don’t always represent the normal Pioies frequency and duration.

As noted by Frey (2002) a lack of knowledge andience on the effectiveness of PE to
influence students’ health exists. In order tothiils research gap, training research should be
carried out to investigate in which way establistrathing theories can be adapted in the PE
setting in order to achieve performance improvesientstudents (Frey & Hildenbrandt,
1995; Steinmann, 2004). Fitness training in yougg eannot be a pure reflection of training
in adulthood by only reducing the amount and intgred exercise. It much more needs to be
adapted in order to meet the age specific needshitddren and adolescents. Training is
possible in PE but at the same time it needs terbphasised that there are natural limits.
Answers on questions concerning broad training nseieprinciples such as biological
development, versatility and variation, the appiaterstimulus, the optimal relation between
load and relaxation, progressive load, and difféaion can be given based on already
existing empirical findings. For example, it is Wihown that training should be performed
several times per week and that warm-up shouldobeific and not global, that coordination
should be carried out before endurance and strengiftises, and that preferably endurance
components should be carried out last. Much marestipns remain unanswered concerning
specific PE training science topics that can omyrivestigated in the school setting. Answers
to these questions cannot be given by examiningethi&ining principles in other settings
with a similar population and similar conditionshi§ means that the specific characteristics
and circumstances in PE need to be taken into at@owrder to design the optimal training
programme during PE and consequently have a pesiiiluence on students’ health. Thus,
the fact that only limited school hours are dedidaib PE and the fact that vacations during
the school year interrupt the training flow needbéoespecially taken into account.

It is well known that aminimum of timeis needed to achieve improvements on motor
performanceThis is a serious restriction concerning the tregreffects PE can achieve, as
depending on class level, PE takes place only ontsice per week. Often two PE hours are
carried out consecutively and sometimes one additidnour is given during the week
(Deutscher Sportbund, 2006). Consequently, the tigmesirises whether enough time is
provided through PE to achieve training effectsi¢hbs, 2008). Several studies have shown
that motor performance improvements can be achiewd@&n a training session is
systematically planned and carried out once a vireekder to improve endurance, strength
and coordination (Letzelter, 1983; Reuter, 200Z&irhann, 1980, 1992), but it must be
emphasised that studies exist which could not contfinese results (Faigenbaum et al., 1996).
An optimal training in a young age group has tceetabout 20 to 40 minutes into account.
This time can be integrated into the PE lesson wii@nmning the lesson accordingly. A strict
schedule, a minimum of equipment, and independairting by the students can lead to an
effective training also during a small given permfdime (Gunther, 2004a). Previous studies

have shown that student's physical fitness can ropraved during short 15 minute
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programmes especially among the unfit studentsy(Brédildenbrandt, 1995). It is though
assumed that the frequency of the training is ntog@rtant than the duration. This is a big
disadvantage of PE as it is usually carried ouy twice a week. Furthermore, recent studies
stated that the time effectively used during PE between five to ten minutes and reaches a
maximum of about 17 minutes of the overall 45 masudf a PE lesson (Frey & Hildenbrandt,
1995). Hohmann et al. (2007) emphasised that shiaast likely to be due to organizational
mistakes, the fact that teachers are not awarehisf ttme problem, and their lack of
methodological competence to optimally organizeREdesson.

A related question that arises addresses the sgfjuniensitywith which training in PE must
be carried out in order to achieve motor perforneagifects. Kindermann, Keul, Simon, and
Reindell (1978) recommend a minimum heart rate6@f tb 170 in the age group of 11- to 14-
year-old students in order to achieve positiveltesiurthermore, they conclude that teachers
can aim the training to achieve a heart rate of 460 be sure not to make any mistakes.
Over- or under-training cannot result from suclemsity. In general, the risk of under-load in
PE is much higher than overtraining. Healthy stisleare not at risk of an overtraining
because the skeletal muscles fatigue much fasterttte heart muscle (Frey & Hildenbrandt,
1995). Fairclough and Stratton (2005) showed inr thieidy that children were not able to
fulfil the current recommendations (United Statep&rtment of Health and Human Services,
2000), which demand that students should at 1e@%i 6f the PE time have a heart rate
reserve over 50% or a \fMax over 50%. Additionally, the authors argue thatfact that the
intensity of the exercise is more important comgatee the time in which it is carried out
show that a training effect can be possible alstndWPE.

Based on these aspects, a precise preparationlanding of an adequate training in PE
concerningcontent, equipment and material, methods, and &tracf the lessons taking
training science and pedagogical principles intmaat has to be done (Frey & Hildenbrandt,
1995; Steinmann, 2004).

Endurance, strength, flexibility, coordination, agpeed are the five elements of physical
fitness. Among these, strength and endurance ardutidamental elements of fitness that
need to be addressed in the lessarmitentwhen PE aims to enhance students’ fitness
(Steinmann, 2004). Strength and endurance can eess®d in three different ways: a)
during separate lessons, b) in the same lessonexihcises that simultaneously promote
both, and c) in the same lesson with different @ses promoting each element separately.
All three options are possible, especially in PEerehthe fitness level of students is relatively
low. Furthermore, it needs to be emphasised theggxfor anaerobic endurance and speed
training, training of the general strength, endaearand flexibility does not systematically
differ from each other in its basic forms. Thistfapens opportunities for fitness training
during PE (Frey & Hildenbrandt, 1995). Neverthelasss still important to name the key
targets of a PE lesson and to specifically plandbwtent in order to reach the set target.
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Several strength kinds exist including maximumssgth, speed-strength, and endurance-
strength. The first two strength kinds require higtensity levels for their increase. These
high intensity levels can only be carried out watltertain development level, which is only
reached after puberty. In contrast, endurancegtinedemands lower intensity levels but a
longer duration and therefore it is more suitablestudents of a younger age. Consequently,
exercises with light resistance weight and a higioant of repetitions should be carried out
(Konig, 2011). During PE, a basic endurance thalyisamic, aerobic, general, and sports
comprehensive needs to be addressed. This canmiEyea by 10 to 15 minutes of training
per lesson using three strategies: the continuacethad, the extensive interval method, and
the fartlek method. Koénig (2011) emphasises tharall’an increase in the frequency of the
training should be preferred compared to an ineredsintensity. Unfortunately, often this
cannot be achieved in respect to the PE conditimiaisthe question remains unanswered on
the exact intensity concerning endurance trainirag tan be used in PE in order to reach
positive training effects.

In order to achieve an effective training for thgprovement of students’ motor performance
in PE with restricted time and frequency, availaddeipment and materidhat are used must
be chosen carefully. Some materials are needethfioove the effectiveness of a lesson and
to make it more interesting but on the other hdrey tshould be used carefully not to waste
time for the setup of the equipment. Suitable nigtean be benches, medicine balls, ropes,
and one’s own or the partners’ body (Frey & Hildearat, 1995).

Studies that analyse differemethodsconcerning the efficient implementation of PE tess

in order to achieve fitness effects are rare (Téser2008). One attempt to develop specific
methods for strength training in PE was made bydead and Duwenbeck (2006) and
Duwenbeck and Deddens (2003). They developed twihads for strength training during
PE that were originally designed in the field ahéiss and health physical activities and in the
bodybuilding field. These were soft strength tnagniand one set training. Thienes and
Austermann (2006) carried out a study with whiclytiprovided the empirical evidence for
the effectiveness of these methods in PE. A funthethod, which has been proven effective
in PE, is the circuit training. This can be implertel in a playful way but at the same time it
can also create an environment in which the ainoismprove one’s own performance
(LaFleche, 2012).

Finally, it is important to reflect about th&scture of the lesson. It is necessary to begin the
lesson with a warm-up sequence where the childrenpaysically and psychologically
prepared for the upcoming lesson and the physazad.|Overall, the warm-up part of the
lesson improves metabolism, nerve conduction vlothe sensitivity of the central nervous
system, and the psychological attitude towardstsfMieineck, 2004). It should not exceed
10-15 minutes in order to prevent the students fb@img too tired for the main part of the
lesson. Additionally, the warm-up should be speaind related to the main part of the lesson
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and it should include simple or already known eisexs by the students, or games where all
students can take part and are not over-challerfgathermore, the warm-up should have a
motivating character. For the structure of the ngarn of the lesson several training science
rules need to be taken into account. Generallyfriiring of coordination should be carried

out before the strength and endurance trainingenbive exercises can diminish the

effectiveness of speed, and strength training shthérefore not be carried out during the
same lesson or should address different musclepgrdendurance training should be placed
at the end of the lesson. The intensity of thediesshould increase by time and should be
concluded by a cool-down exercise at the end ofets®on to calm the students down (Frey &
Hildenbrandt, 1995).

Finally, it must be mentioned that there are linatshe extent of the health effects that can be
reached through PE. PE cannot provide the entiysigdl activity a young person needs in
order to accomplish an optimal development. Neete$s, it can at least partly compensate
to the long hours that students spend sitting ditifing the other lessons in school and during
homework. At last, even if it is being questionkdttPE can contribute to students’ fitness, it
can at least influence students to establish pesfihysical activity habits and contribute to
an active lifestyle outside the school setting yReeHildenbrandt, 1995; Grupe & Kriger,
1997). Unfortunately, a lack of research methodd studies in the PE setting exists. In
future, there is a lot to be done from the perspeatf training science in the PE field. The
training effects, which can be achieved during REe controversial. It must also be
emphasised that empirical findings on a high ewedefevel in this field are needed to
influence political decisions concerning PE in sah@iohmann et al., 2007). Additionally,
based on these findings, information and specagaching materials can be created and given
to the teachers to be able to teach an efficiedtaatequate health and fithess-promoting PE
lesson (Hohmann, 2007). Thus, we must try to fimel answer whether, and if yes, how PE
can contribute to students’ fithess and in this weatheir health.

2.2.3 Psychological considerations: Which factors promota physically active lifestyle?

Research has shown that health behaviours aredglreanifested at early stages of life and
that these early behaviour habits are an imporfaator in determining health-related
behaviour at later stages in life (Hayman, Mahorn[ner, 2002; Lohaus et al., 2006). It is
also known that health behaviours become even diffreult to change with growing age as
they already become stable in young years. Thaergfbseems essential to influence health
behaviours early during development, and to lookplarameters associated to them (Klein-
Hessling, Lohaus, & Ball, 2005).

In order to develop strategies that promote a ghlyi active lifestyle, it is essential to know
the factors determining this behaviour. J. F. Sald Owen (1999) emphasise the need to
first understand the fundamental processes of hurehaviour in order to be able to establish
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or change it in a second step. Fishbein et al.ZL8&0 emphasise that the more one knows
about the variables responsible for a specific biela, the more likely it is to develop
effective intervention programmes (Fuchs, 2003; ¢#pr2008; Sudeck, 2006). A growing
number of theories and models of human behavioue lzalded to understanding on how
factors contribute to a healthy lifestyle and tlaeg used to guide the development of specific
intervention programmes.

These thoughts apply also to the research fielphgsical activity promotion. It is important

to first examine behavioural and social sciencetilee and to gain knowledge underlying the
specific behaviour of physical activity change inder to be able to design effective
intervention programmes to consequently influenkis tehaviour (U.S. Department of

Health and Human Services, 1996). Physical actigitg behaviour that cannot be directly
influenced. Instead, modifying relevant determisamf this behaviour can indirectly

influence it. Therefore, the identification and thaderstanding of relevant factors that
influence participation in physical activity in yogsters are important in order to be able to
design effective interventions (Deforche, De Boart#huij, & Tanghe, 2006; Dishman,

Sallis, & Orenstein, 1985). Dishman et al. (198%)phasise that it is especially important to
identify modifiable determinants such as self-effig or attitudes rather than factors that
cannot be altered to influence participation in gbgl activity, such as age, sex, and
ethnicity.

In this section, first, theories and models usebédhavioural and social science research that
have been also used to examine and explain phyaidality behaviour are presented.
Second, attitudes, knowledge, motivation, and e#itacy which were derived of the
previously discussed theories and have been showe important modifiable determinants
of physical activity in young people are discussaedmore detail. These theoretical
considerations are the basis for the selectiorhefrelevant psychological variables, which
will be aimed to be influenced with the interventistudy of this research project.

2.2.3.1 Theories and models used in behavioural and ssciaihce research

A theory presents a systematic way of understanduents, situations and specifically the
behaviour of human beings. With the use of a specdncept that includes propositions on
how the illustrated variables interact, a spedi@haviour can be predicted. Additionally, the
use of theories and hypotheses can contribute fmedehe targets and strategies of
intervention programmes. Theory is a basic platfamd a road map which can be used to
design and evaluate the success of interventioolsange behaviour (Rimer & Glanz, 2005).

In research, two kinds of theories are used: tha@ation and the intervention theories (see
Figure 4). Explanation theories provide informatmm the relevant behaviour determinants
that have been more or less confirmed with empinesults whereas intervention theories
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provide the practical information on how to implarh¢he existing knowledge into practice
(Fuchs, 2003).

Intervention theory Explanation theory

A A
[ \ [ |

Physical activity

Intervention | =» Determinant | == )
behaviour

Figure 4 Intervention Theory and Explanation Tlegduchs, 2003, p. 111).

Because interventions to encourage physical agthatve to be based upon determinants of
physical activity in young people, studying thesehe first step to be taken. According to
Fuchs (2003), explanation theories provide the ssarg information a researcher needs
concerning personal, social, structural, and caltoonditions in order to design a promising
intervention. Examples for such theories are tieey of planned behavior (Ajzen, 1991) and
the social-cognitive theory (Bandura, 1986).

Table 1 provides an overview of the theories andlet®oused to explain physical activity
behaviour (for a detailed description of these tlesosee e.g., Biddle & Nigg, 2000; Fuchs,
2003; Niermann, 2011; Rimer & Glanz, 2005). Manytltgse theories have been developed
based on previous theories and therefore often biamar key constructs that can differ in
the term that is used to describe them. For exanspléefficacy is the key construct in the
social cognitive theory and a very similar constrcan be found in the theory of planned
behavior named perceived behavioral control. Néedess, these theories provide
information of which determinants might be espédgimhportant to predict behaviour.

The theories and models presented here are dividtedthe categories of the individual,

interpersonal, and environmental level of behaviobange. At the individual level, the

theories consider individual characteristics thafluence behaviour such as knowledge,
attitudes, beliefs, and personality traits. In orte plan effective interventions, researchers
need to understand the individual factors that rdmmie to behaviour change. At the

interpersonal level, it is assumed that individudle and are influenced by a social

environment. Therefore, it is hypothesised thatgéeple and groups surrounding him or her
influence the individual’'s behaviour. Finally, erommental models explore how social
systems function and change. At this level, reguiat policies, informal structures which

may constrain or promote recommended behavioucsalseetworks and norms which exist

among individuals, groups, and organisations, ws lthat regulate or support healthy actions
are considered (Rimer & Glanz, 2005).

Up until now, most of the theories and models useexplain behaviour are based on social-

cognitive factors and neglect other factors suclthasenvironment which might be equally
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important for human behaviour. J. F. Sallis and OWE997) emphasise the importance of
ecological models that incorporate the roles ofrapeérsonal, social, and physical

environmental factors on behaviours such as phlyaatevity. In these terms, they developed
an ecological frame model, which is not an explamatheory, but still provides a frame into

which theories such as the social-cognitive theany be integrated.

The most supported theories in the physical agtiddbmain include the transtheoretical
model, the social cognitive theory and the thedrglanned behavior. Additionally, in recent
years, the self-determination theory (Antikainerg8is, 2011) and the Rubicon model have
gained popularity in exercise psychology (HonerQ20 Unfortunately, a comprehensive
theory specifically designed for the health of dleh and adolescents does not exist and
further research is urgently needed to fill thise@ch gap. It needs to be taken into account
that these social cognitive behaviour models argedbaon cognitive rational aspects and
findings gained through theoretical consideraticarsd empirical research on an adult
population. They don’t represent the psychosodfal ¢f young people and the specific
determinants of a healthy lifestyle in this ageugr@Jerusalem, 2006). Still they do provide
first indications on which variables might be redavto an active lifestyle in young people.
Nevertheless, these theories should not be uselieteth for the design of intervention
programmes in this young age group. Much more, thegd to be adopted to fit the life
content and development status of this age grougortlinately, research concerning the
determinants of physical activity in young peo@enbt as advanced as the research in this
field for adults.

Tablel Summary of Theories and Models Ssed insiealy Activity Research (Modified and
Extended After Rimer & Glanz, 2005; U.S. DepartmehHealth and Human Services,
1996)

Level Theory/model - Reference  Key concept

Classic learning theories
(Skinner, 1953)

Health belief model Perceived susceptibility, perceived severity, pesz
(Rosenstock, 1990) benefits, perceived barriers, cues to action, effifacy

Reinforcement, cues, shaping

Transtheoretical model

(J. O. Prochaska & Pre-contemplation, contemplation, preparation pacti

maintenance

< DiClemente, 1982)

(@)

% Protection motivation Perceived severity, perceived vulnerability, reggon
= theory (Rogers, 1983) effectiveness, self-efficacy

=

Rubicon model
(Heckhausen & Gollwitzer,
1987)

IMIS-Model

(Honer, Sudeck, &
Willimezik, 2004; Sudeck
& Honer, 2011)

Pre-decisional, pre-actional, actional, post-actighase,
motivation, volition

Pre-decisional motivation phase - goal settingirdb#ity &
feasibility; pre-actional volition phase - goal puit:
implementation intentions, coping plans, self-cotnmaint
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Level Theory/model - Reference  Key concept
Self-efficacy, outcome expectations, goal intentiatention
MoVo-Model strength, self-concordance, implementation, adhdration,
(Gohner & Fuchs, 2007)  volitional intention shielding, situational cuesitcome
experiences

The Berliner stage model Pre-contemplation, contemplation, disposition, acgen,
(Fuchs, 2003) implementation, habituation, fluctuation, resumptio
Self-determination theory Amotivation, external, introjected, identified, amtiegrated
(Deci & Ryan, 1985) forms of regulation, intrinsic regulation
Theory of planned
behaviour & Theory of Attitude toward the behaviour, outcome expectatioafie
reasoned action of outcome expectations, subjective norm, beliéfstloers,
(Ajzen, 1991, Fishbein, motive to comply with others, perceived behavioeritrol
1979)

= Social cognitive theory Reciprocal determinism, behavioural capabilityf-efficacy,

S (Bandura, 1977) outcome expectations, observational learning, oetgiment

0

qé. HAPA Model Self-efficacy (task, coping, recovery), outcomeeantpncies,

g (Schwarzer, Lippke, & risk perception, planning (action, coping), act{onitiative,

= Ziegelmann, 2008) maintenance, recovery)

8

[

(O]

g Ecological perspective Multiple levels of influence, intrapersonal, interponal,

= (J. F. Sallis & Owen, 1997) institutional, community, public policy

>

c

L

Once there is enough knowledge on the determiradrghysical activity in this age group, a
second step can be taken: the development of @tyaativity interventionsintervention
theoriesspecify the probability with which actions, metkp@énd circumstances can lead to
specific conditions. Examples of such theories twe cognitive behavior change theory
(Kanfer & Gaelick-Buys, 1991) and the theory of quexsive communication (Petty &
Cacioppo, 1986). Intervention theories are oftemfdated very broadly and consequently
provide little information or help for the desigh specific intervention programmes (Fuchs,
2003). It is necessary to work on the developmésport specific intervention theories based
on empirical findings on specific populations aradtings. Nevertheless, it is important to
consider the existing theories when planning irgetns even though they might not be
developed for this specific sample study or set{fagdeck, 2006). Still they might provide
relevant information and in a second step, by ushey empirical findings gained from
intervention studies, they can be further expanded.

In practice both kinds of theories are importantlyQvhen knowing how a specific behaviour
develops and by which factors it is being determjmetervention guidelines can be designed
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for the implementation of adequate and effectivegmmmmes that aim to influence the
determinants of physical activity and subsequeitlyhis way promote people’s physical
activity levels (Fuchs, 2003; Michie & Abraham, 200. F. Sallis & Owen, 1999).

2.2.3.2 Modifiable determinants of physical activity belawri

Before discussing in more detail four modifiabldedminants which have been found to be
promising in predicting physical activity among ymupeople, it needs to be mentioned that
empirical findings mostly present relationships wes#n variables in order to generate
hypotheses for further study and often do not suppausal inferences. According to J. F.
Sallis and Owen (1999) and Bauman, Sallis, Dzeweka and Owen (2002), the term
determinant is wrong as most often it refers to dbegelational results of physical activity
from observational studies. Thus, determinant misnomer because correlational studies
cannot lead to conclusions about causation. Nestedh, this term has been broadly used by
many researchers including the above mentionedorauitriticising it. Therefore, it is also
used in the following research work but it needsbéo considered that it only represents
correlational results.

Although correlates of physical activity among youtave not been clearly established, a
growing literature has suggested that social-cognfiactors such as self-efficacy, perceived
behavioural control, attitudes, knowledge, subjectiorms, enjoyment of physical activity,
family or friend support, and perceived benefitd aarriers influence the decision to become
physically active among youth (Craggs, Corder, 8anjs, & Griffin, 2011; Motl et al., 2000;
J.F. Sallis, Prochaska, & Taylor, 2000). Howevkeory based research examining which of
those social-cognitive factors have the most ingrdrinfluence on physical activity among
youth is limited and further research is neededsuRe from the recent empirical and
theoretical research revealed a promising assoniatietween attitudes, motivation,
knowledge, and self-efficacy and a physically activestyle (Gorely, 2005; Trotter, 2011).
Therefore, these determinants of physical actiwigre chosen to be further investigated in
the empirical research of this work and are disediss the following in more detail.

2.2.3.2.1 Attitudes

Attitude research began in the late decades ohitneteenth century. Since then, numerous
scientists have tried to define the psychologicatcept of attitudes. Ajzen and Fishbein
(1980, p. 54) state that attitude “is simply a pairs general feeling of favorableness or
unfavorableness for that concept”. Eagly and Chaigd07, p. 598) recently confirmed this
definition by describing attitude “as a psychol@jitendency that is expressed by evaluating
a particular entity with some degree of favour mfal/our”. In respect to physical activity,
attitude expresses a person’s positive or nega&wauation to engage in physical activity
(Erdmann, 1982).
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Several theories as well as empirical researchyirti@t attitudes are important in order to
predict behaviour. The theory of reasoned actiogag/i & Fishbein, 1980) and its extension
into the theory of planned behaviour (Ajzen, 198fjphasise that attitude toward physical
activity is an important predictor of engaging inypical activity. According to this theory,
intention is an immediate determinant of behaviand intention in turn is predicted from
attitude, subjective norm, and perceived behavlouoamtrol. Furthermore, attitude is a
function of the belief that participation in physi@activity will result in certain outcomes and
the positive or negative evaluation of these outainThe construct of attitudes also appears
in the Health Belief Model (M. H. Becker & Maimai975) in which attitude can be
expressed as perceived benefits minus perceivedetsamwhich subsequently influences
behaviour (Deforche et al., 2006). Also, accordimghe theory by Triandis (1977) attitudes
play an important role in the development of a beha.

In recent years, research has confirmed thesedtiemrassumptions. Fuchs (1997) presented
a number of studies showing that attitudes prealittits’ participation in physical activity.
Also in children and adolescents, empirical eviderxists on the effect of attitudes on
intentions to participate in physical activity ama actual activity levels (e.g., Hagger,
Chatzisarantis, & Biddle, 2001). Hagger et al. (@99%uggested in their review analysing
children’s physical activity levels and attitudesvards physical activity, that children who
have positive attitudes towards experiences thrqagtsical activity such as the excitement
of the task itself or for the appreciation of thevement within the task may be more active
than those who do not. In a study examining a sarapll152 school pupils aged 13 years,
Hagger et al. (2001) confirmed the strong effedtattitudes on young people’s physical
activity levels which were previously found in sealeother studies (Atsalikis & Sleap, 1996;
Hausenblas, Carron, & Mack, 1997).

It is recognised that the period of middle childdas the time when attitudes are formed and
thus, also the fostering of positive attitudes talgaphysical activity should begin in young
age (Ausubel, Sullivan, & Ives, 1980; Medinnus &udson, 1976). Since the 1980s, teachers,
parents, and physical educators rate the develdpofigrositive attitudes towards exercise as
one of the most important objectives of PE anchdudd be given serious consideration by
which educational activities physical educators eahieve this (Digelidis, Papaioannou,
Laparidis, & Christodoulidis, 2003; Hagger et 4097; Schutz et al., 1985). Fox and Biddle
(1988) emphasise that attitude toward physicalviégticonsists of a number of different
aspects such as parental influences, peer inflsepegsonality traits and past behaviour and
experiences with activity which cannot all be ieihced through PE. Physical educators must
therefore focus on their ability to provide childrevith the experiences of a variety of
activities and present these in a positive, mednirand challenging way. If this is achieved,
then children may be more encouraged to adopt iveddestyle and participate in physical
activities while young, which may in turn lead tontinued participation in adulthood

(Hagger et al., 1997).
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2.2.3.2.2 Knowledge

It is commonly believed that the information ané #mowledge people possess in a certain
domain is of central importance for their followingdecisions. Lack of health-related
knowledge is believed to be one of the factors icgussufficient physical activity and
consequently other illnesses resulting from thishsas the obesity epidemic or cardiovascular
disease. Bandura (1997) argues that because plegl&nowledge of how some lifestyle
habits affect their health it is unlikely that theyll put themselves through the drudgery of
changing bad health habits they enjoy. Therefdrés massumed that an increased health-
related fitness (HRF) knowledge could lead to atrrease of physical activity behaviours
(Keating et al., 2009).

Overall, only few attempts have been made to engliyi examine the relationship between
knowledge and physical activity and the resultsoregl do not always confirm the
aforementioned hypotheses. For instance, DiLoregtagky-Ropp, Vander Wal, and Gotham
(1998) found that HRF knowledge of fifth and sidhade students was a determinant of
children’s exercise behaviour, but Ferguson, Yes&lomrehn, and Kirkpatrick (1989) found
that no significant correlation existed betweenséh@ariables in middle school students.
When examining college students, Brynteson and Ad&®93) found that students with
more HRF knowledge were more physically active. tihgaet al. (2009) emphasise that
because of the inconsistency of the data reporjedtidies in this field, it is difficult to
conduct a systematic review or a meta-analysis.

The current empirical results have led many ingestirs to conclude that knowledge is
necessary but not sufficient to change behaviourdewother researchers even stress that
knowledge has been consistently shown to be nduential in predicting behaviour (Ajzen,
Joyce, Sheikh, & Cote, 2011; Fisher & Fisher, 19B%usalem, 2006). It is often argued that
additional self-influences are needed to overcohee iinpediments towards adopting new
lifestyle habits (Bandura, 1997). For example sitbelieved that in addition to having the
required knowledge, it is necessary to be motivabeperform the behaviour in question. It
has been well documented that knowledge appedrslpothe initiation and adherence to its
corresponding behaviour. It is more often stated kmowledge creates the precondition for
change but does not necessarily lead to healtbstyifes. It is widely believed that volitional
behaviours are influenced by corresponding knovwdedigpr example, it is also known that
attitudes can change following increased undergstgndAjzen, 1988). Even then, the
adoption of health-enhancing behaviour is oftenitéch by physical, social, economic and
cultural factors.

Methodological problems concerning the questiomsairsed to assess knowledge also need
to be faced. First, often questionnaires consistingne or a few questions to test knowledge
are used. Second, knowledge tests rarely deal tvehparticular behaviour of interest, and

third, knowledge tests may reflect a person’swats rather than assess accurate information.
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The items used in many questionnaires are oftadho nature with no clear implications
on the type of the desired behaviour. Based on #eahs it is unlikely that the results on
knowledge will correspond to the actual behavidua person. This insufficient measurement
of HRF knowledge in general might have an impacth@nresults of the relationship between
the two variables.

Although students’ HRF knowledge is believed tarbportant and has been included in PE
programmes for more than three decades, littlensak as to how much HRF knowledge
students possess at different grades. It is alsklzanwhat the effective teaching strategies are
that could be used to increase student HRF knowledde relationship between HRF
knowledge and fitness behaviours for studentsfédrdnt ages remains unclear and requires
more examination (Keating et al., 2009).

2.2.3.2.3 Motivation

Motivation is definedas an active orientation of the current behavi@aseld on a positive rated
aim (Rheinberg, 2008)A person who feels no impetus or inspiration to &tthus
characterized as unmotivated, whereas someone smagergized or activated toward an end
is considered motivated (Ryan & Deci, 2000). Ped@ege not only different amounts but
also different kinds of motivation. That is, thegry not only in level of motivation (i.e., how
much motivation), but also in the orientation ddttmotivation (i.e., what type of motivation).
Orientation of motivation concerns the underlyirttit@des and goals that give rise to action
(Ryan & Deci, 2000).

People are often moved by external factors sucheasrds, grades, evaluations, or the
opinions they fear others might have of them. &ssfrequently, people can be motivated
from within as for example by interests, curiositycare. Deci and Ryan (1985) developed
the self-determination theory in which five typef motivation are located. These are
external, introjected, identified, integrated, anttinsic forms of regulation. However, the

integrated form of regulation is mostly relevantaon adult population and not to young
people and is not further considered here (WangiddiB, 2007). Figure 5 shows the self-
determination continuum and the different kindsvadtivation associated with it. On the left

side, amotivation is characterised by the absehogotivation. When moving from left to the

right side, the self-determination of a person eéases and the four extrinsic forms of
motivation become more and more internally regdlatetil reaching the intrinsic motivation

where a person is intrinsically regulated.
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Figure 5 Representation of the Self-Determina@amtinuum (Levesque, Copeland, Pattie, & Deci,
2010).

According to the self-determination theory, corah supporting the individual's experience

of the three psychological needs autonomy, competeand relatedness foster the most
volitional and high quality forms of motivation. Baog activities that promote these needs
people are highly engaged, strive for enhancedopaegnce, show stronger persistence and
creativity levels. In general, conditions that allsatisfaction of the three psychological needs
enhance intrinsic motivation, whereas conditiora frustrate these needs undermine intrinsic
motivation. Also persistence in sport behaviour hasn associated with the degree of self-
determination with low levels leading to reducedsptence (Wang & Biddle, 2007).

Intrinsic motivation refers to engaging in an aityivoecause it is interesting or enjoyable.
When a person is intrinsically motivated he willfpem the behaviour voluntarily and not
because of material rewards or external constraimtsnsically motivated behaviours are the
prototype of self-determined behaviour because #reyonly performed out of pure interest
and they simultaneously satisfy the innate psydjio& needs for competence and autonomy.
In this state, individuals experience choice-fudsién their behaviour, thereby fulfilling their
need for autonomy. They are also at a level of nogtichallenge which fulfils their
competence need. Furthermore, intrinsic motivasosssociated with feelings of satisfaction,
enjoyment, competence, and the desire to persighenactivity (Ryan & Deci, 2000).
Kimiecik and Harris (1996) define enjoyment as tptimal psychological state of intrinsic
motivation that leads to performing an activity it own sake and it is associated with
desirable affective states such as happiness, wvigadeasure, and relaxation. Intrinsic
motivation is a critical element in cognitive, salciand physical development because it is
through acting on one’s inherent interests that gmews in knowledge and skills.
Nevertheless, although intrinsic motivation is digan important type of motivation, most of
the activities people do are not, strictly speakimgrinsically motivated. In schools, for
example, it appears that intrinsic motivation beesmveaker with each advancing grade
(Ryan & Deci, 2000). Therefore, it is importantalso analyse the state in which people are
not mainly motivated towards something solely Qyimsic factors.
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When one fails to experience optimal challenge amonomy, a state of extrinsic control is
necessary if participation is to occur. Extrinsiotivation refers to doing something because
it leads to a separable outcome (Deci & Ryan, 1¥mn & Deci, 2000). Extrinsically
motivated behaviours can vary in the extent to Whiey represent self-determination. In the
classic literature, extrinsic motivation has tyflicabeen characterized as a pale and
impoverished although powerful form of motivatidde( Charms, 1968). External motivation
represents the least autonomous form of extringitvation. Such behaviours are controlled
by external sources and are carried out to sati8fgrs or gain material rewards. A second
type of extrinsic motivation is the introjected iwvation. People perform in a similar way as
with the extrinsic form of motivation in which actis are based on the expectations by others.
In the introjected form of motivation though, themsepectations have been internalised in
such a way that people act with the feeling of gues in order to avoid guilt or anxiety or to
attain ego-enhancements or pride. A more autonorandsself-determined form of extrinsic
motivation is the regulation through identificatiadere, the person has come to positively
value the behaviour and has identified with its am@nce. The activity is still performed for
extrinsic reasons but it is performed out of or@s choice. Finally, the most autonomous
form of extrinsic motivation is the integrated fowhmotivation. In this form of regulation a
person fully identifies with the activity and intedises the reasons for action. Integrated
forms of motivation share many qualities with infiic motivation but they are still performed
for a reason that is separate from the behavioyar{R Deci, 2000).

Based on the learning theories (Skinner, 1953)t im@isaviour, including physical activity, is
learned and maintained while providing reinforcetraamd anticipating future rewards. These
can be physical consequences (e.g., looking be#gtinsic rewards (e.g., receiving praise
and encouragement from others), and intrinsic rdsvge.g., experiencing a feeling of
accomplishment). It is important to note that et rewards may help people adopt positive
lifestyle behaviours but may not be reliable intausng long-term change (Rimer & Glanz,
2005). Students can perform extrinsically motivaaetions with resentment, resistance, and
disinterest or, alternatively, with an attitudevaflingness that reflects an inner acceptance of
the value or utility of a task. Internalization ammdegration are the processes through which
extrinsically motivated behaviours become more -determined (Ryan & Deci, 2000).
Understanding these different types of extrinsidimadion and what fosters each of them, is
an important issue for educators who cannot alwais on intrinsic motivation to foster
learning (Ryan & Deci, 2000).

More than three decades of research have shown thieatquality of experience and
performance can be very different when one is belgafor intrinsic versus extrinsic reasons
(Ryan & Deci, 2000). Thus, assessing intrinsic amttinsic motivation in sport settings is
important because different types of motivation éhaveen associated with different
experimental outcomes. For example, high intrinsigtivation has been associated with

increased enjoyment of an activity, a desire tsparchallenges, and increased adherence to
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sport (Dishman et al., 2008; Zhang, 2009). Indigiduexperiencing this type of motivation
may enter a state of absorption in an activityvithich time becomes irrelevant. This state,
similar to flow, could easily explain the relatitmg between intrinsic participation motives
and increased levels of adherence. Sport and eeef@i many individuals provide domains
in which intrinsic motivation is frequently preseiixperiencing “flow”, or being in “the
zone”, is widely discussed in athletic experienGsikszentmihalyi, 1990, 1975) and is
understood in self-determination theory as reprasgthe heightened awareness and feelings
of well-being associated with an intrinsic motiwati(Deci & Ryan, 2004). In contrast, high
extrinsic motivation has been associated with iasee state of anxiety in young athletes, a
tendency to attribute participation in sport to aets gained instead of the sport itself, and
increased dropout from sport (Martens & Webber,220&tudies show, for example, that
more autonomous extrinsic motivation is associatéth greater engagement, better
performance, less dropping out, higher qualitynesy, and greater psychological well-being
among other outcomes (Ryan & Deci, 2000).

Research within the sport and exercise domain lwasdf age-related differences in
motivation. A crucial point is that activities need be enjoyable for their own sake,
especially in younger children who, unlike adulise unable to delay gratification (Klein-

Hessling et al., 2005). Enjoyment has been idewtifas a potential correlate of youth’
physical activity in cross-sectional and descriptistudies exhibiting a strong positive
relationship across a number of studies. DiLoreekza@l. (1998) examined a number of
psychological and environmental variables in relahip to physical activity in fifth and

sixth grade children and discovered that enjoymeitphysical activity was the only

consistent predictor of physical activity levels biys and girls. In a sample of 1504 children
in grades 4-12, J. F. Sallis et al. (1999) founat #njoyment of PE consistently predicted
participation in physical activity among boys inades 4-12 and girls in grades 7-12.
Enjoyment has also been found to be associatedawtriety of physical activity correlates,
such as self-efficacy, goal setting (Rovniak, Asder, Winett, & Stephens, 2002) and self-
determination (Ntoumanis, 2002). Recently, enjoymanphysical activity was shown to

mediate the effect of a comprehensive school-baded/ention designed to promote physical
activity on self-reported physical activity in adstent girls (Dishman et al., 2005).

2.2.3.2.4 Self-efficacy

Self-efficacy theory was originally developed bynBara (1986) and builds a framework for
understanding human behaviour based on a sociats@gapproach. Within the self-efficacy
theory, self-efficacy is defined as a person’sdiah his or her ability and capacity to enact
and master goal-directed behaviours (Bandura, 1¥3j-efficacy does not characterise the
skills a person possesses but much more what Isbeobelieves to be able to do under a
variety of circumstances. Self-efficacy is very mnjant because skills can be easily overruled

by self-doubts, which can lead to the fact thahhigalented people don’t exhaust or even
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undermine their capabilities. According to the sdficacy theory, effective functioning
requires both skills and the efficacy beliefs t@ tlsem well. Therefore, people who have
strong beliefs in their capabilities approach difft tasks as challenges to be mastered rather
than as threats to be avoided. These people araatbased by choosing challenging goals
and maintaining a strong commitment to them. Aleey invest a high level of effort, remain
task-focused, and attribute failure to insufficiaffort. Finally, they quickly recover their
self-efficacy after failures (Feltz, Short, & Sulin, 2008).

By now, self-efficacy has gained a lot of importarand it is a key construct within several
theories in health psychology (Ashford, Edmundski&nch, 2010). These are for example
the social cognitive theory (Bandura, 1997), thetgxtion motivation theory (Rogers, 1983),
and the transtheoretical model (J. O. Prochaskai@ldinente, 1982). Also, the concept of
perceived behavioural control is closely relategét-efficacy and retains a central position
within the theory of planned behavior by Ajzen d&ishbein (1980).

Self-efficacy over opportunities, resources, antlsskecessary to perform a behaviour is
believed to be a critical aspect of behaviour clegmgcesses (U.S. Department of Health and
Human Services, 1996). The reason why self-effidzdiefs have gained a pivotal role in the
theories of social behaviour lies in the fact tihas assumed that these believes do not only
influence the health behaviour directly but thegoakeem to act upon other classes of
determinants that contribute to motivation and-ssgfulativeness which consequently leads
to health behaviour. Self-efficacy has been dematest to be an important predictor of a
number of different health behaviours as for examphbucing alcohol consumption (Oei &
Burrow, 2000) and smoking cessation (Baldwin et a@006). Self-efficacy has been
repeatedly shown to predict physical activity bebarin healthy adults (Kaewthummanukul
& Brown, 2006) and in both girls and boys (Kleinddéng et al., 2005). Additionally, it has
shown to predict both the adoption and the maime@aof physical activity (Strachan,
Woodgate, Brawley, & Tse, 2005). There is also expental evidence that changes in self-
efficacy can mediate intervention effects concegnitjectively measured physical activity
levels (Darker, French, Eves, & Sniehotta, 2010).

The prediction of positive health-related behavishiows quite consistently the influences of
self-efficacy. It is assumed that this variableresgnts an important influence that improves
health behaviour even in young children. Thesedohii have a positive view of their
competencies and they may use this to promote lieaiith and so avoid health problems. In
line with their positive view about themselves ahdir competencies, these children will
more likely engage in positive rather than in negalealth behaviours (Klein-Hessling et al.,
2005). In sport, high efficacy expectations areotlsd to motivate greater initial
engagement in an activity, as well as promote regleaxperiences with that activity (Deci &
Ryan, 2004). Nevertheless, only few empirical stadiave been conducted to investigate this
association. Hagger et al. (2001) showed in thiidys that students’ self-efficacy had a
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strong influence on their physical activity intemts. Additionally, self-efficacy reduced the
influence of attitudes and perceived behaviouraltr@d on intentions. A correlational study
by Fawcett, Garton, and Dandy (2009) analysing data of 1230 12- to 17-year-olds
confirmed the strong association between the badieabilities of adolescents and their
participation in structured physical or creativé\aties.

The self-efficacy theory accentuates that peoplesldp higher efficacy expectations via a
number of sources as for example enactive mastgrgrience, vicarious experience, verbal
persuasion, and physiological or affective stat&an@ura, 1997). Enactive mastery
experiences refer to the successful performanca specific behaviour which leads to
enhanced efficacy. Vicarious performance refersdeing someone else with whom one
identifies perform the target behaviour succesgfalid consequently appraising one’s own
behaviour. Verbal persuasion by which others exprdeir beliefs over one’s own

competence is believed to have short lasting effect self-efficacy beliefs. Finally, by

reducing negative emotional states one can entssicefficacy.

Ashford et al. (2010) have conducted a systematiew with meta-analysis examining the
effectiveness of intervention techniques to incedasalthy adults’ self-efficacy beliefs. They
found a significant but small effect between th&enventions and changes in self-efficacy
d=0.16). Additionally, moderator analyses were iedrrout which revealed that specific
intervention techniques were more effective in poang self-efficacy than others. Vicarious
experiences (d=0.32) and providing feedback by @ing a participant’s performance with
the performance of others produced the largestctefizes (d=0.44). On the other side,
interventions including graded mastery experienic® (03), persuasion (d=0.16), and barriers
(d=0.10) led to smaller increases in self-efficallye authors discuss that seeing other similar
people perform a specific action (vicarious expa& might raise the individual’s belief that
they too possess the capabilities to master the sativity. Also, by being made aware of
one’s success leads to increased self-efficacydésranastery, where the activity became
increasingly difficult, was associated with a lovgetf-efficacy. This finding is surprising and
contradicts previous findings. It is possible tthas technique might lead to low self-efficacy
initially but might be helpful for maintaining sedffficacy in the long run. The effect of verbal
persuasion also seems to be limited in enhancilfgeffieacy and the identification of
barriers led to smaller increases in self-effictlcgn initially expected. It is possible that
barriers might be unhelpful in the motivational phaof behaviour change but might be
helpful in later stages. Ashford et al. (2010) Hert discuss that these findings which run
counter to what would be expected from previowsrdiiure might be due to statistical fluke
due to multiple comparisons or it might be possilhlat the presented strategies were not
implemented correctly during the interventions.

Regarding the measurement of self-efficacy beliefeeds to be taken into account that it is
widely acknowledged that a high sense of efficacpme activity domain is not necessarily
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accompanied by high self-efficacy in other actesti Therefore, to achieve explanatory and
predictive power, measures of personal efficacytrbestailored to domains of functioning

and must represent gradations of task demandsmwiktiise domains. This requires clear
definition of the activity domain of interest andgaod conceptual analysis of its different
facets, the types of capabilities it calls upond dhe range of situations in which these
capabilities might be applied (Rosenberg, Scho8ehoenbach, & Rosenberg, 1995).

2.3 Chapter summary

This chapter is dealing with the theoretical coasations and the empirical findings that
build the basis for the design of the empiricadgtduring this research project (see chapter
4). In a first part of this chapter, the recentdfilgs on young people’s health and fitness
status as well as their levels of physical actibighaviour were presented. In summary, it can
be stated that German young people’s physicald#thevels have decreased by about 10% in
the last years (Bds, 2003) and that 15% of the exaanchildren were overweight and 6.3%
of those were obese (Kurth & Schaffrath Rosari® 70Additionally, 11% to 20% of the 11-
to 15-year-olds respectively rated their healthfais or poor. These figures lead to the
conclusion that a considerable number of young leclogve reduced levels of health already
at this young age. Furthermore, the connection éetwhese factors was presented. It can be
concluded that the results from these systematiews and meta-analyses are promising and
confirm to a high degree the positive effects ofgtal fithess and physical activity on health
(e.g., Janssen & LeBlanc, 2010; Ortega et al., RO@8most of the studies and systematic
reviews, positive small to medium effects were aoméd on young people’s cardiovascular
risk factors such as waist circumference, BMI,Iuegrides, blood pressure, fasting glucose,
and reduced HDL-C level (e.g., Andersen et al.,120Additionally, positive effects were
observed on mental health outcomes and academievaahent (e.g., Fedewa & Ahn, 2011).
Finally, one negative effect of higher levels ofypical activity was revealed regarding
musculoskeletal pain (e.g., Maffulli et al., 2010).

In the second part of this chapter, the necessityhéalth promotion in the school setting was
discussed from the perspective of sport pedagagg/gsction 2.2.1). It was concluded that the
school is a highly suitable setting for studentsalth promotion due to a number of reasons
such as the students’ young age, the fact thatpalaion wide sample can be reached
through the school, and the large amount of timengopeople spend in school. Therefore,
health promotion is one of the central objective®B that is also part of the PE curriculum.

Theories as well as empirical findings on how tdrads students’ health in PE are of crucial
importance for the design and evaluation of effitiand high evidence based intervention
programmes. Therefore, from the perspective ohingi science (see section 2.2.2), the
theories and methods that need to be applied ier dodachieve the optimal effects on young

students’ fitness levels during the restricted twh&®E were discussed. It was concluded that
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strength and endurance are the fundamental eleroéfitaess that need to be addressed in
the lessons’ contenthen PE aims to enhance students’ fitness (Freyil&eHbrandt, 1995;
Steinmann, 2004). Several theories exist on hogrdamote these competencies among young
people (e.g., soft strength training and one sehitig were by Deddens and Duwenbeck
(2006) and Duwenbeck and Deddens (2003)), but turfately, the empirical findings on
their promotion within PE are limited. Additionallyt is recommended to use a limited
number of equipment and to structure the lessoorder to increase the time students are
active but also to provide some theoretical eleméatincrease students’ competence to
independently train in the afternoon hours (Balkl@&mann, 2007; Neumann, 2004). Finally,
the theories which need to be taken into accountder to implement effective methods that
will influence young people’s health behaviour begoPE were subject in the sport
psychological discussion (see section 2.2.3). i ¢burse, the psychological determinants of
physical activity attitudes, knowledge, motivati@nd self-efficacy that were derived from
the previously discussed theories and that have lsbewn to be important modifiable
determinants of physical activity in young peopler& discussed in more detail. These
theoretical considerations built the basis for #edection of the relevant psychological
variables, which the intervention study of thiss@sh project will target to influence.
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3 Current Research: School-Based Physical Activity Iterventions

In the previous chapter, the undeniable importaridee adoption of an active lifestyle from
an early age and the contribution of the schodingein order to do so were discussed in
detail. In order to conduct effective interventiohs inevitable to gain an overview over the
current state of the empirical research findingthia field. It is important to know what kind
of intervention programmes were carried out in plast years and it is also substantial to
know which interventions were effective and whicérevnot. Therefore, also for this research
project it is essential to systematically view #mpirical studies which have been carried out
in the past before designing a further empiricatigt Consequently, in the following chapter,
in a first step, the international literature istgynatically reviewed and analysed. This work
resulted into a wide ranging systematic review @méag the current status on physical
activity school-based intervention programmes edrmout internationally and has been in
large parts already published in the journal “Psyoty of Sport and Exercise” (Demetriou &
Honer, 2012). In a second step, a more detailedwewn the interventions carried out in
Germany that were not included into the systematiew are discussed. These interventions
did not fulfil the inclusion criteria for the systatic review but are equally important in order
to receive a complete picture of the current stafube empirical research in this field.

3.1 Existing reviews and meta-analyses on health promioh in the school setting

In recent years, the school setting has receivestialp attention in the field of health
promotion, and numerous interventions have beemedaout as a result (Naylor & McKay,
2009). The rising number of school-based interegrstimay be explained by several reasons
(see section 2.2.1) such as the easy accessitalithildren and adolescents and the large
amount of time students spend at school (Ribeiral.e2010; Yetter, 2009). Consequently,
health-promotion is one of the central targetshaf PE curriculum (Kurz, 2008a; National
Curriculum, 2007). School-based health promotingerirentions vary, ranging from
programmes that prevent smoking (e.g., Nabors, tl.o&s McGrady, 2007), alcohol
consumption (e.g., Lemstra et al., 2010), and exxeesveight (e.g., K. C. Harris, Kuramoto,
Schulzer, & Retallack, 2009) to programmes thatmmie physical activity as opposed to
inactive lifestyles (e.g., Cale & Harris, 2006).flerent kinds of programmes that promote
physical activity can be observed. Some programowessist of only a physical activity
component (e.g., an intensified or increased RE; B. L. Bush et al., 2010; T. L. McKenzie
et al., 2004; J. F. Sallis et al., 2003; Slawta &Neui, 2010), whereas other programmes
consist of only a cognitive component (e.g., trangif knowledge; e.g., P. J. Bush et al.,
1989; Ezendam, Oenema, Van de Looij-Jansen, & B2Q§7; Frenn et al., 2005). Finally,
there are programmes that incorporate both compsrtery., Hollar, Lombardo, et al., 2010;
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Macdonald et al., 2007; Naylor et al., 2006; Slaahar, Chinapaw, Seidell, van Mechelen, &
Schuit, 2010).

It is necessary and urgent to systematically rettevoutcomes of these interventions and to
make evidence-based recommendations for practisorfiEhere have been several meta-
analyses and systematic reviews on selected outsanmebles or specific populations. For
example, K. C. Harris et al. (2009) carried ouystematic review of studies up to 2008 and
examined the effects of school-based physical iagtimterventions on children’s BMI.
Standiford Brown (2009) reviewed the effects of gbgl activity interventions published
between 1993 and 2008 that were designed spebyfitl adolescents. De Meester, van
Lenthe, Spittaels, Lien, and De Bourdeaudhuij (308%alysed studies performed between
1995 and 2008 that promoted physical activity am&uogopean teenagers. Teufel-Shone,
Fitzgerald, Teufel-Shone, and Gamber (2009) rewikwhysical activity interventions in
studies carried out between 1986 to 2006, that weptemented with American Indian and
Alaska native populations in the United States @adada. The full list of existing systematic
reviews and meta-analyses on this topic is predeintéable 2. Therefore, in the following
part of this research project, a systematic revieat evaluates the effects of all school-based
interventions with a physical activity component @arbroad range of outcome variables on
student populations is presented (Demetriou & HGP@12).

Table2 Reviews and Meta-Analyses Concerning Hed&tomotion in the School Setting
(Demetriou & Honer, 2012)

Author Year Aim of the Review Type of Setting
Review
Almond & Harris 1998 IFr)1ItEervent|ons to promote health-related 27 NR 1
Bailey 2006 Phy3|cal educapon and sport in schools: A LR 1
review of benefits and outcomes
School-based interventions that focus on
T. Brown & 2009 changing dietary intake and physical i SR 1
Summerbell activity levels to prevent childhood
obesity
Cale & Harris 2006 School-based interventions to promote 5 RR 1

young people's physical activity
Interventions for promoting physical

De Meester et al. 2009 . - SR 2
activity among European teenagers

Doak, Visscher,
Renders, Seidell, & 2006 Prevention of overweight and obesity 25 R 2
Visscher

School-based physical activity

Dobbins, De Corby, . .
Robeson, Husson, &2009 Programmes for pr(_)mot|_ng physical - SR 1
' ' activity and fitness in children and

Tirilis adolescents aged 6-18
Flodmark, Marcus, 2006 Prevention of obesity 24 SR 2
& Britton

2000 Prevention of weight gain 11 SR 2
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Author Year Aim of the Review Type of Setting
Review

3. Harris & Cale 1997 A review of the effectlver_]ess of health- - CR 1
related PE programmes in schools

K. C. Harris et al. 2009 _Effect of _school-base(_ll physmal activity - MA 1
interventions on BMI in children

Hoehner et al. 2008 Phy3|_cal activity interventions in Latin 10 SR 5
America
The effectiveness of interventions to

Kahn et al. 2002 increase physical activity. A systematic - SR 2
review

Lubans, Morgan, Effectiveness of pedometers in promoting

) : 2009 . . - SR 2

Callister, & Collins physical activity among youth.

Matson-Koffman et Policy and environmental interventions

al 2005 that promote physical activity and ) LR 2

' nutrition for cardiovascular health

Salmon, Booth,

Phongsavan, 2007 Promoting physical activity participation NR 5

Murphy, & among children and adolescents )

Timperio

Sharma 2006 School-based mterve_ntlons for childhood
and adolescent obesity

Shaya, Flores, i L .

Gbarayor, & Wang 2008 School-based obesity interventions 51 LR 1

Standiford Brown 2009 Promoting physmal activity amongst - R 2
adolescent girls

Stone, McKenzie, Effects of physical activity interventions

Welk, & Booth 1998 in youth ) SR 2
Physical activity interventions

Teufel-Shone et al. 2009|mplemented with American Indian and SR 2

Alaska native populations in the United
States and Canada

Evidence-based strategies to promote

Timperio, Salmon, 2004 physical activity among children, - SR 2

& Ball adolescents and young adults
Trudeau & Contribution of school programmes to
Shephard 2005 physical activity levels and attitudes in - LR 1
P children and adults
van Sluijs, McMinn, 2007 Promote physical activit 57 SR 2
& Griffin Phy y
Yetter 2009 Exercise-based school obesity prevention NR 2

programmes: an overview

Note. NR=Narrative Review, LR= Literature ReviewRR Review of Reviews, R= Review, SR= Systematic
Review, CR= Comprehensive Review, MA= Meta-Analysis

®Number of studies included into the systematic @evi®Setting of the intervention: 1: school-based; 2:
considered also other settings
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3.2 A systematic review of international studies

For effective evidence-based interventions to beeldped in the future, we need to further
understand the differences and effect sizes betweemtervention group (IG) and control
group (CG) in terms of post-intervention outcomeiatdes. Moreover, we need to examine
the underlying mechanisms in the causal pathwayedst exposure to the intervention and
programme effects. Only through such investigaticens we answer the three key questions
proposed by Michie and Abraham (2004) on behavahange interventions (i.e., Do they
work? How well do they work? How do they work?). particular, existing reviews on
physical activity interventions have not sufficignaddressed the third very challenging
guestion, which relates to the mediating effectspsychological variables, such as self-
efficacy or attitudes towards physical activity (Baan et al., 2002). Examining these
variables will offer insight into the underlying sfenisms of the interventions. Furthermore,
the effectiveness of interventions needs to beidered in relation to the specific groups
targeted (e.g., age and gender) and the studyrdesigpsen (e.g., duration or methodological
quality of the intervention). Understanding theluehce of these factors will enable the
development of behavioural theories and, subselyjerreate effective physical activity
programmes for health promotion (Bauman et al.2200

In the following sections, a systematic review thilig the existing research gap in the field of
health-promotion through physical activity in thehsol setting is presented. The analysis was
based on all school-based interventions that waneecl out prior to December 2010 and that
contained a physical activity component. The aitlesjgns, and methodological quality of the
intervention studies are presented and discussgdally. The effects of the interventions
were examined on three target levels: levels ofsgay activity, potential psychological
determinants of physical activity (e.g., attitudew/ards physical activity and self-concept),
and health and fitness outcome variables (e.g.pmmerformance and BMI). Further, the
effects of specific factors (e.g., age and duratibthe intervention) on intervention outcomes
were evaluated. Finally, the extent to which tHeded intervention studies took into account
mediator effects of psychological variables on #tedents’ physical activity levels were
examined. This systematic review is conducted tvide the basis for the design and the
evaluation of the empirical study of this resegrobject (see chapter 4).

3.2.1 Method

The analytical strategy used was organized baseal randified model proposed by Kahn et
al. Kahn et al. (2002) and consisted of three tameels that physical activity interventions
aim to change (see Figure 6): the students’ lewklshysical activity Behaviour level the
health and fitness of the studentsedlth and fitness leyel and the psychological
determinants of physical activitpgychological determinants leyelhis model suggests that
a systematic manipulation of variables on pisgchological determinants levelay lead to a
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positive change on thigehaviour leve, which, in turn, leads to improvements on health
and fitness level

/ Target Levels \
/ Health & Fitness \

Measures of Mortality,
Morbidity and Quality of life
/ Treatment \ Physiologic Measures
Body Composition
Skill-Based Fitness
Metabolic Fithess
Mood { Other Modifiable
/ : Determinants
{ = Nutrition
= Obesity

School Based Physical
Activity and Cognitive
Interventions

= Modification of physical
education lessons

* Increase of physical i
education lessons » 1t <

= Opportunities for ‘

T

Co-morbidities
Environment

physical activity during
regular classes
= Environmental changes *
in the school setting
Active recess

Coghnitive intervention
elements (e.g. change of * Knowledge
attitudes and motivation) = Self-concept

\ / = Attitudes
= Motivation

Figure 6 Conceptual Model of the Systematic Rev (Adapted by Kahn et al., 2002, in Demetr
& Honer, 2012, p. 18.

Physical Activity

Behavior } '

Psychological Determinants

3.2.1.1 Selection of studies

A literature search was carried out between July82énd December 2010 in the followi
databases: ISI Web dfnowledge, Psycinfo, MedLine, PsyndexPlus, Acadel@earct
Premier, ERIC and SportDiscus. The search wasrsébw levels using different keywor
(see Table 3)These keywords were combined into formulas withclwvhihe search we
carried out in the daltases (see Table ¢

Table 3 Categories and Keywords for the Literature Se (Demetriou & Honer, 2012, p. 1¢

Category Keyword:

Population children; youth; adolescents; students; pupilssbhgyrls

Setting school;physical education

Treatment method intervention; training; experiment; program; edumattreatment
evaluatiol

Treatment objective fitness; exercise; sport; physical activity; exan
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Table 4 Databases and Search Formulas Used ttifydiie Studies Chosen for the Systematic Revieen{ietriou & Hoéner, 2012)

Database Search Search Formula Hits
Area

* (Intervention* or training* or experiment* or pr * or education* or treatment*) and school* and

g p pragn
Abstract (Intervention* or training* or experiment* or pragn* or education* or treatment*) and school* anggbal activit*
MedLine & Title  ° (Intervention* or training* or experiment* or pragn* or education* or treatment*) and school* ariddss* 4357

* (Intervention* or training* or experiment* or pr * or education* or treatment*) and school* anémton*
g p pragn

* (intervention* or training* or experiment* or pr * or education* or treatment*) and school* anéreise*
g p pragnm

» (experiment* or treatment* or evaluation*) and (8ol or education*) and (student* or pupil*) ang¢st* or exertion*
Abstract or exercise*)

ERIC . . . - , ,
& Title  « (intervention* or training* or Program*) and (schbor education*) and (child* or youth* or adoles#®) and (sport* or
fithess* or activit*)
Academic
Search : - : : : :
Premier,  Abstract (Intervention* or training* or experiment* or pragn* or education* or treatment* or evaluation*) gisdhool*) and (child’

Psychinfo, & Title  Or youth* or adolescent* or student* or pupil* any or girl*) and (fitness* or exercise™ or spordt activit* or exertior) 12910

SportDiscus,
Psyndexplus

ISI Web of Title, (Intervention* or training* or experiment* or pragn* or education* or treatment* or evaluation*) gisdhool*) and (child’
Know-ledge ﬁbstract, or youth* or adolescent* or student* or pupil* anyy or girl*) and (fithess* or exercise* or sportir activit* or exertior) 6352
eyw.
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There were two main criteria for study selectia): the intervention had to take place in the
school setting and (b) the intervention had to minsf a physical activity component
implemented during PE lessons or regular schootsholo focus the scope of our review,
after-school interventions were not considered bsedhey have already been discussed in
detail by Pate and O'Neill (2009). Studies that these additional criteria were selected for
the review: (c) involveaontrolled trialswith a comparison between IG and CG, gdinpled
students between the ages of 6 and 19, and (e) jauuam@al articles in terms gfublication
type Note, however, that we excluded books, unpublistadies, and studies that examined
specific populations, such as overweight individugbersons with physical or mental
disabilities or students suffering from asthmaiabédtes.

The database search retrieved 20428 articles (2d#2%ding duplicates). First, the list of
titles was scanned, and 19829 irrelevant articlesewexcluded. The reference search of
relevant reviews and meta-analyses retrieved aiti@oll 86 relevant articles. Next, the
abstracts of 685 articles were evaluated, and dfletdxts of 482 selected studies were
retrieved. Finally, studies were analysed to predadinal selection. Altogether, 129 studies
fulfilled the inclusion criteria and were includatthe systematic review (see Figure 7) (the
complete reference list of the 129 selected studiasailable in the Appendix).

Primary search: 20428

!

Review on title .
basis —>| Excluded: 19829
s ——

Search references
of reviews &
meta-analyses

Included: 86

!

|

NG 685

r
k

Review on abstract

basis Excluded: 204

!

|

é
Y
©
=S

Detailed review — Excluded: 352

¢—1

129 studies were
selected for the
systematic review|

Figure 7 Identification of the Studies Includedolithe Systematic Review (Demetriou & Honer,
2012, p. 188).
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3.2.1.2 Data extraction

Standardised forms were developed to extract reteddata from the selected studies. The
extracted data included the following: author, yeapublication, aim of the study, sample
description (number of participants, sex, age, ol grade), task of the CG (what kind of
programme did they complete?), intervention couynimyervention type (physical activity
component or a combination of physical activity aognitive elements), intervention name,
description, duration and frequency of the intetwen examined variables and measuring
instruments, data analysis (statistical tests)orétecal framework, and study results
(differences between IG and CG).

3.2.1.3 Criteria of methodological quality

To maintain a high methodological quality, only tofled studies were included in the
review. On the basis of the Cochrane Collaboraaod van Sluijs et al. (2007), seven
additional criteria were used to create a score rifyaresents the methodological quality of
each study (see Table 5). One point was givensitudy when a criterion was met, whereas
no points were given when a criterion was not lielfi or when it was not sufficiently
described. Studies scoring zero or one points ctexriae studies with low methodological
quality, studies with two to four points were of deoate quality, and studies scoring five or
above were of high methodological quality.

Table5 Methodological Quality Criteria for the t€gorisation of the Chosen Studies (Demetriou
& Honer, 2012, p. 189)

Item Description

(A) Pre-Test Analysis Were the participants’ characteristics and cemtnétome
variables analysed before the beginning of thevetdion?
Were differences between the IG and the CG in thasables
statistically controlled in the further analysis?

(B) Randomisation Were the participants randomised into the IG an® CG
Did the randomised sample consist of more thandsigipants
or, on the school and class level, of more thasch®ols or
classes?

(C) Student dropout rate Was the student dropout rate in studies with afellip up to 6
months less than 20% and in the studies with avelip of more
than 6 months less than 30%?

(D) Timing of measurements Did data collection of the IG and CG take placedmparable
timeframes?

(E) Blinding outcome assessmentVere the persons collecting the data not infornexiithe group
membership of the participants?

(F) Follow-Up Was a follow-up measurement realised at a minimtiBraonths
after completion of the intervention?
(H) Systematic dropout Did the dropouts differ from the subjects that cteten the

intervention?
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3.2.1.4 Analysis of selected studies

Due to the heterogeneity of the interventions antt@me measures, a meta-analysis of the
selected studies was deemed inappropriate. Chitiche different effect sizes (or the absence
of effect sizes) reported in the studies suppatteddecision to conduct a systematic review.
Most frequently the Adjusted Difference (changenestes and 95% Cls for the differences
between IG and CG adjusted for stratified varighleean DifferenceA), and Net Effect (1G
post - IG pre) — (CG post - CG pre) and Effect §E8or %) were used.

The effectiveness of the intervention was examibgdconsidering significant differences
between IG and CG in the most frequently examinadables on the three target levels
(psychological determinants, behaviour and heatth figness), either immediately after the
intervention (t2) or during follow-up periods offew weeks or months after the intervention
(t3). When the physical activity levels of studemisthe IG remained unchanged and the
physical activity levels of students in the CG dwadl, the effects of the intervention were still
considered to be positive. On thealth and fitness leveBMI and different aspects of motor
performance (e.g., endurance, strength, and caatrdir) were most often examined. On the
behaviour level physical activity was the dominant variable. Ome tpsychological
determinants levelattitudes, knowledge of health, and the effedtploysical activity and
different aspects of self-concept (self-esteem, temal self-control, self-efficacy, self-
perception, and self-competency) were most comma@dgessed. Other variables were
measured less frequently and were of minor relevdnc this systematic review. To be
included in the review, studies had to measureasngcvariables on at least one of the three
target levels.

Direct comparison of the outcome variables was lprobtic due to the variety of and
inconsistency in the methods used for data asses¢sawceoss the studies. Different test
batteries were used to measure motor performamae,tteese test batteries varied in the
number of components measured and the way in wdach component was measured. For
example, in some studies, only the participantsiueance was assessed using different tests
(e.g., 6-min run and shuttle-run test), whereasde wpectrum of motor abilities (endurance,
strength, coordination, flexibility, and speed) wamsidered in other studies. Thus, in the
analysis, it was focused on the overall change sacial measured motor performance
components, and the change was considered sigrtifigaen significant differences were
found in more than 50% of these subcomponents.paraée analysis of each motor ability
subcomponent was not conducted.

The students’ physical activity was defined diffehg across studies. In most cases, the
authors assessed the total amount of MVPA, whiahsisted of school-related physical
activity, time spent on leisure sports, and timergmn active transportation (Christodoulos,
Douda, Polykratis, & Tokmakidis, 2006; Haerens, Beurdeaudhuij, Maes, Cardon, &
Deforche, 2007). However, other studies measurdy mmysical activity outside of school
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(Balas & Bunc, 2007) or only physical activity cuwgi PE classes (Coleman et al., 2005).
Measurement instruments used to assess physidaityactaried based on the underlying
definition of physical activity chosen by the authoGiven the interventions aimed to
increase the level of physical activity in studentswas looked at significant changes in
physical activity independent of its definition mreasurement instrument (e.g., standardised
guestionnaire, accelerometer or pedometer). Thee gaocedure was used for variables on
the psychological determinants level (e.g., seffegpt), which were treated as a coherent
construct independent of the questionnaire used.

To analyse the effectiveness of interventions, 189 studies were first treated as one
category. Next, in order to identify the influengifactors and some initial indication of
whether these factors can act as moderators orvemigons, the following subcategories
were examined: age of participants (childrerl2 years/adolescents >13 vyears),
methodological quality (low/moderate/high), type antervention (physical activity
component or a combination of a physical activigmponent and cognitive elements),
duration of the intervention (short term: less tlhree months; moderate term: four to 12
months; long term: 13 or more months), frequencthefintervention (once per week or less
frequent/2-3 times per week/4 times per week diyddrurthermore, the mediator effects of
psychological determinants on the physical actiletyel and/or outcomes on the health and
fitness target level were examined. Examples @rw@ntion studies and their corresponding
effect sizes are presented and interpreted basedoben’s criteria, i.e., smald(= 0.2),
medium @ = 0.5), and large effect sizes%£ 0.8) (Cohen, 1992).

3.2.2 Results

Recent years have seen an increase in the numbsahobl-based interventions that used
physical activity to promote student health (segufe 8). In the 1980s and 1990s, 11 and 23
studies were carried out, respectively. In thet fitscade of the 2lcentury, the number of
studies conducted increased to 94, the majoritwltith were conducted in North America
(55 studies) and Europe (54 studies). Categorisiage studies by country showed that most
of the studies were carried out in the USA (49 igtsjdand Great Britain (14 studies).
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Figure 8 Number of Selected Studies in Each Y&ame( Publication from the Year 1975 was
Omitted) (Demetriou & Honer, 2012, p. 190).

3.2.2.1 Aims and design of the interventions

The interventions focused on different targetshim field of health promotion. On tliealth
and fitness target leveinterventions pursued the enhancement of cardooNas health, the
prevention of chronic diseases, the enhancemeffitneiss, the prevention of obesity and
improvements of body composition, the preventiomadk pain, positive influences on blood
lipids and other medical parameters, and an ineregadone density and bone minerals. On
the behaviour target levelinterventions aimed at increasing physical agtiletvels. Finally,
on thepsychological determinants target levahterventions aimed to improve emotional
satisfaction, attitudes towards physical activihd ditness, motivational climate in PE and
during physical activity, and goal orientation agoyment during physical activity and PE.

In most cases (91 studies, 70.5%), the staiypleconsisted of children aged 6 to 12 years,
and only 35 (27.1%) studies investigated adolescaged 13 to 19. Three (2.3%) studies
involved both children and adolescents. Seventyeth(56.6%) studies examined samples
larger than 250 participants and 56 (43.4%) studieslysed samples smaller than 250.
Finally, 116 (89.9%) studies examined both sexd3%) studies examined only girls, and 4
(3.1%) studies examined only boys.

Concerning the type of thatervention57 (44.2%) of the selected studies consisted lyf @n
physical activity component, whereas 72 (55.8%listti combined a physical activity and a
cognitive component. The physical activity compdsespanned diverse strategies, such as
providing modified PE lessons or additional PE .(eBayne-Smith et al., 2004; Boyle-
Holmes et al., 2010; Kain et al., 2004), enrichthg material in PE (e.g., Vizcaino et al.,
2008), or creating environments conducive to plajsactivity in the school setting (e.g.,
Ridgers, Fairclough, & Stratton, 2010).
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In terms of aspects related to time, there wer€23%) short-term studies and 34 (26.4%)
long-term studies, with the majority of studies @bdies; 50.4%) of intermediate duration.
Across interventions, the physical activity compaisewere also administered at different
frequencies. Most of the studies (42 Studies; 32.@#ministered the physical activity
component daily, four (3.1%) studies did so founds per week, 21 (16.3%) studies did so
three times per week, 23 (17.8%) studies did soetwer week, and 15 (11.6%) studies did so
once per week. Twenty-four (18.6%) studies did paivide precise information on the
frequency of the physical activity component.

The studies examined a wide varietyoaftcome variablegsee Table 6). On the health and
fitness level, BMI (75 studies) and motor performa66 studies) were examined most often.
On the behavioural level, 74 studies analysed #régpants’ physical activity, whereas 49

studies examined variables on the level of psydiocéd determinants, such as attitudes, self-
concept, knowledge, and motivation.

Table 6 Examined Variables in the 129 Selectedi&sufor the Systematic Review (Number of
Studies Examining each Variable) (Demetriou & HH2612, p. 191)

Health and fitness level Behaviour level Psychological determinants level
BMI (75) PA (74) Attitudes towards:

Motor performance (67) PA (11)

Skin fold (31) Health (2)

Blood pressure (23) School and homework (1)

Body fat (23) general affective attitudes (1)
Pulse rate (10) Self-concept

Cholesterol (9) Self-efficacy (10)

VO2 max (8)

Self-perception (4)
Self-competence (3)
Self-concept (1)
Self-esteem (1)

Hip circumference (11)

Fat free mass (7)
Self-objectification (1)
Social physique anxiety (1)

Mineral free lean mass (1) Knowledge

C-reactive protein (1) Health (12)

Fibrinogen (1) Exercise (5)

Length of tibia (1) Motivation :

FCG (1) Intrinsic (Effort and Enjoyment) (10)
Limb circumference (1) Motivation towards PA (3)

Several flexions (1) Perception of the motivational Climate
Carotid intima-media of the lessons (2)

thickness (1) Task- and ego-orientation (3)
Cardiac structure (1) Goal orientation (3)

(D;E(S:g)ég E‘;J)nctlon @) Other behaviour determinants
Insulin (1) Intentions to be physically active (6)

Social support (4)
gg?fmmtﬁis(i(gnate ) Advantages of PA (2)
Pon derosity}i/n dex (1) Barriers towards PA (3)
Satisfaction about PA (2)
Self-regulation (2)
Feelings towards PA (1)
Self-control (1)
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The outcome variables were measured in differentswacross studies. On the health and
fitness level, the students’ motor performance oféasn assessed by either a 6-minute run, a
1-mile run or a shuttle-run test, while other sésdexamined the whole spectrum of motor
abilities (endurance, strength, coordination, théiy, and speed) using various motor tests.

As previously mentioned, physical activity was defined or measured consistently among
the studies. Kriemler et al. (2010) and Marcusle{2009) are among the 14 studies that
involved the use of an accelerometer to assess MWW#e studies (e.g., Duncan & Staples,
2010; Horne et al.,, 2009) involved the use of aopseter. Eight studies involved an
observation using the SOFIT instrument (Schut4.e885), and 45 studies involved the use
of a standardised questionnaire. For example, llysi€al Activity Questionnaire (PAQ) is an
8-item questionnaire used to assess weekly phyaataiity patterns prior to, during and after
school. The PAQ has been found to have acceptesti@dtest reliability r = .75 in boys and r
= .82 in girls (Clocksin et al., 2009). Colin-Rasg#ret al. (2010) used the Student Physical
Activity and Nutrition Questionnaire (SPAN) to assehysical and sedentary activities. The
guestionnaire asks children to indicate the nunalbelays on which they participate in sports
activities for at least 20 minutes and the numbbelays on which they participate in activities
that do not require them to breathe hard. P. L.hBetsal. (2010) used the Leisure-Time
Physical Activity questionnaire (LTPA) — a severygdysical activity recall questionnaire,
whereas Slootmaker et al. (2010) used the Acti@yestionnaire for Adolescents and Adults
(AQUAA) to measure the students’ light, moderate] gigorous intensity physical activities
and time spent being sedentary in the past weekth&n example is the Previous Day
Physical Activity Recall (PDPAR), which is a sedfport instrument widely used in physical
activity research and has been shown to be signifig associated with objective
accelerometer and heart rate measures of physatality during after-school activities
(Weston, Petosa, & Pate, 1997). The outcome variablthe PDPAR is the percentage of 30-
min blocks in which a child spends in MVPA or vigas physical activity (VPA) after school
each day (Dzewaltowski et al., 2009).

Finally, all psychological variables were assess#tti standardised questionnaires. Gorely,
Nevill, Morris, Stensel, and Nevill (2009) usedubscale from the Physical Self Perception
Profile (PSPP-C) to assess the students’ percgikigsical self-competence and a subscale of
the Intrinsic Motivation Inventory (IMIl) to measuenjoyment of physical activity. Boyle-
Holmes et al. Boyle-Holmes et al. (2010) used #essgecifically developed for their study to
measure self-efficacy specific to motor skills (Alvach’se =.72) and the 6-item Perceived
Physical Activity Competence Scale £ .69) (adapted from Harter, 1982). Christodoslidi
Papaioannou, and Digelidis (2001) also used twoscalbs of the Intrinsic Motivation
Inventory to measure the students’ effort and engyt in the PE class, their attitudes toward
exercise and sports participatian £ .57), and their intention to exercise and pgréte in
sports & = .83). Harrabi et al. (2010) used a pre-testdtiasininistered questionnaire to
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assess the pupils’ knowledge, behaviour, and ilmesitrelated to physical activity, but they
did not provide any information about the reliailor validity of the scale.

Only 27 (20.9%) of the 129 studies providedhaoretical backgroundHowever, some of
these studies used more than one theory to guieie &mpirical analyses. The social-
cognitive theory was used the most frequently (@&$), the social-ecological model based
on social-cognitive theory was used five times, #mel theory of planned behaviour was
referenced three times. Some theories (i.e., thestheoretical model, theory of reasoned
action, operant learning theory, goal perspectitresory, adult learning approach, and
achievement goal theory) were each used by a satgydy.

3.2.2.2 Methodological quality

Most of the studies (70.5%) were of moderate madlogical quality, 28 studies (20.2%)
were of low quality, and only 10 studies (7.8%) (Delly et al., 2009; Graf et al., 2008;
Gunter et al., 2008; Haerens et al., 2007; HaBapandreou, & Kafatos, 2010; Hoelscher et
al., 2004; Horne et al., 2009; Kriemler et al., @0MacKelvie et al., 2003; Pate et al., 2007)
were of a high methodological quality. More diffetiated insight into the intervention
studies was gained (see Table 7) by examining eastimodological criterion on its own.
Most of the studies adequately applied the critprixtest analyse$65.9%) andiming of
measurementfs6.7%). In contrast, theandomisationcriterion was not met by 62% of the
studies, and 81.4% did not includdadlow-up measurement. Some studies did not provide
sufficient detail about the studentdropout rate(42.6%), theblinding outcome assessment
(62%), and thesystematic dropoutate (52.7%). Finally, it is striking that mostenventions
did not exceed the timeframe of 12 months. Detaileébrmation regarding the
methodological quality of each study can be foumdhie appendix (see Supplemental Table
1).

Table 7  Methodological Quality of the 129 SelecB&ddies (Number of Studies and Percentages)
(Demetriou & Honer, 2012, p. 191)

Criterion fulfilled Criterion not Not sufficient

Item Q) fulfilled (0) information
given (0)

(A) Pre-Test Analysis 85  (65.9%) 20 (15.5%) 24 (18.6%)
(B) Randomisation 42 (32.6%) 80  (62%) 7 (5.4%)
(C) Dropout 56 (43.4%) 18 (14%) 55 (42.6%)
(D) Timing of measurements 86  (66.7%) 6 (4.7%) 37 (28.7%)
(E) Blinding outcome assessment 9 (7%) 40  (31%) 80  (62%)
(F) Follow-Up 21 (16.3%) 105  (81.4%) 3 (2.3%)
(G) Systematic drop out 32 (24.8%) 29  (22.5%) 68  (52.7%)
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Studies with high methodological quality

In the following section, the ten studies charaseel by a high methodological quality are
described in more detail in order to present examplf studies that have results of high
evidence. Thus, the study sample, design, fulfilledthodological criteria, intervention

programme, and results of these intervention ssuakie presented.

Donnelly et al. (2009) carried out a cluster rantmah, controlled trial with the primary aim
to promote physical activity and to reduce gaindMI in elementary school children. A
large study sample consisting out of 26 elemengatyools including 1527 participating
students were randomly assigned to IG or CG. Tinidysfulfilled the methodological criteria
concerning pre-test analysis (A), randomisation @Jdent dropout rate (C), the timing of
measurements (D), and blinding outcome assessiag(éde Table 7). The IG carried out the
programme named “Physical Activity Across the Guutum” (PAAC) which promoted 90
minutes per week of moderate to vigorous physicalljive academic lessons, delivered
intermittently throughout the school day. PAAC hadluration of three years. The primary
outcome measured was BMI and secondary outcomesumaebonly in a sub-sample were
daily physical activity and academic achievemenhe Tresults showed no significant
difference for change in BMI from baseline to ydaee between PAAC schools and control
schools. Concerning the physical activity levelsaswged by an accelerometer, it was shown
that PAAC students had higher levels in physictlviig compared to the CG students during
the school day and on weekends. Additionally, $iggmt intervention effects were observed
in academic achievement for the composite, readnagh, and spelling scores.

Graf et al. (2008) developed and evaluated the d@mls Health Interventional Trial
(CHILT) which aimed to promote a healthy lifestyteprimary schoolchildren. Specifically,
the aims of the programme were to increase thd @targy expenditure from physical
activity during school lessons and breaks, to og#nPE lessons, to enhance pupil’s health
knowledge, and to influence the prevalence of oeayiat and obesity. Twelve intervention
schools and five control schools agreed to padieipn the CHILT project. The schools were
randomly selected from the same region in Germdrhe examinations started at the
children’s first school year (children’s mean agéaseline was 6.8 years) and lasted nearly
four years. This project fulfilled the following éhmethodological criteria: pre-test analysis
(A), randomisation (B), student dropout rate (@) timing of measurements (D), and the
follow-up (F) (see Table 7). Examined parametersevehildren’s BMI and motor tests such
as lateral jumping, one-legged obstacle jumpingleways movements, and balancing
backwards to assess temporal coordination and an6ron to assess the endurance
performance of the children. During this interventi the teachers were asked to give one
additional standardised health education lessonmeek for about 20 to 30 minutes. Main
topics of this lesson were biological backgroundjtriion, and self-management.
Schoolteachers received standardized texts anduatishal material for these lessons. In
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addition, physical activity breaks of five minuteach, were allowed during lessons every
morning, students were provided physical activippartunities during school breaks, and PE
lessons were optimised by training the teachershétutset of the intervention, all teachers
received a basic training and during the first ydae researchers visited the schools to secure
that all aspects were being applied as designed.résults showed no Differences in BMI
between intervention schools and control schoolsclildren improved their coordination
and endurance at the follow-up but the increase migker in the intervention schools.
Significant differences in favour of the intervemtischools were only found in balancing
backwards and lateral jumping.

Gunter et al. (2008) aimed to examine the long teffacts of a high-intensity seven-month
school-based jumping programme on the growing sielelwo participating schools were
randomly assigned as an intervention or controbsktthat consisted of 101 and 104 pre- and
early-pubertal students respectively. In this sttigy following methodological criteria were
fulfilled: pre-test analysis (A), the timing of meaements (D), blinding outcome assessment
(E), follow-up (F), and systematic dropout (H) (s€able 7). Anthropometric measures
(standing height, sitting height, leg length, ansllB biological maturity (measured using
peak height velocity), physical activity and nutntal behaviour as well as bone mineral
content were assessed at baseline, at seven-mositthnpervention, and annually thereafter
for three consecutive years. Both schools partirigain the study followed a similar
structure of PE lessons. The lessons consisteduwf 30-minute parts with the following
components: 1) warm up, 2) fitness developmentesyjon focus, and 4) closing activity. PE
was delivered by a PE specialist three times pezkwexcept during holidays. The only
difference between the two programmes was the siauof the jumping into the fitness part
of the PE lesson. Here, the students were progmdgdrained to reach the maximum of 100
jumps per PE lesson during the first two monthshef intervention programme. During the
remaining seven months of the school year, chilguerped in average 90 to 100 jumps per
lesson. A significant intervention effect was fouatdall bone measurements immediately
after the intervention and three years later.

Haerens et al. (2007) and Haerens et al. (2008)edanut a study to evaluate the effects on
students’ physical activity levels of a middle sehbased physical activity intervention that
combined environmental and computer componentadddionally analysed whether further
intervention effects were achieved through paremablvement. Altogether 15 schools
including 2840 students in seventh and eighth grgukaticipated in the study and were
randomly assigned to the intervention or contrahdibons: a) Intervention with parental
support, b) intervention alone, and c) control ¢bod. The intervention programme lasted
one school year and measures were performed dingaaad at the end of the intervention.
This study fulfiled the methodological criteria rm®rning pre-test analysis (A),
randomisation (B), student dropout rate (C), tinairtg of measurements (D), follow-up (F),

and systematic dropout (H) (see Table 7). Datatwdiesits’ physical activity levels were
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determined using the Flemish Physical Activity Qigsaire and accelerometers in a sub-
sample of 258 students. Further, weight and heigie assessed and BMI and BMI-z-scores
were calculated. Additionally, psychological detaramts of physical activity behaviour
(intentions, attitudes, self-efficacy, social supgpknowledge, benefits and barriers related to
physical activity) were also examined. The inteti@n focused on increasing levels of
MVPA to at least 60 minutes per day. Thus, therimetion schools changed their physical
environment by creating more opportunities to bgsptally active during breaks, at noon or
after school hours. The content of the physicalaies varied and non-competitive activities
were included to reach less skilled students. Aaiutly, extra sports materials were made
available. In five of the ten intervention schootsjditional efforts aimed at creating a
supportive social environment for healthy behawowutside school through parental
involvement. During classes all children had toleyor ten minutes on a computerized cycle
ergometer. Three times a year, information on hgafbod and physical activity was
published in the school paper and newsletters Her garents. Furthermore, parents were
invited to attain an interactive meeting on theatiehship of physical activity and health.
Finally, information was provided by supplying pirents with a free CD.

School-related physical activity increased sigaifity more in the IG with parental support
and the 1G without parental support, when comp#&vetie CG, where it remained stable. For
“self-reported leisure time active transportatiom’significant gender-by-condition interaction
effect was found. In boys, there were no significdifferences. Among girls, leisure time
active transportation remained stable in the IGhaut parental support, while it significantly
decreased in average four minutes daily in the €@ysical activity of light intensity
significantly decreased on average 21 minutes daithe 1G with parental support while in
the CG it decreased on average 57 minutes dailyPMVhcreased four minutes daily, on
average, in the IG with parental support, whilddtreased almost seven minutes daily in the
CG. In girls, after one year of intervention, tharas a trend for a significant lower increase
in BMI in the I1G with parental support when comghmaith the CG. After two years of
intervention, there was a significantly lower irese in BMI and BMI z-score and a trend for
a significantly lower increase in BMI in the 1G wiparental support when compared with the
IG without parental support. Additionally, the 1Gtmout parental support when compared to
the CG appeared to have significant negative effeatchanges in attitudes, self-efficacy for
physical activity at home, perceived health beseféind perceived environmental and
motivational barriers. On the other hand, significgositive intervention effects were
observed on changes in self-efficacy for physicivay at school in the IG with parental
support compared to the CG. Furthermore, it wasnexad whether the psychological
variables measured had mediating effects on physictvity change. In the IG without
parental support there were no mediating effectsshippression effects on attitudes, self-
efficacy, perceived benefits, and perceived bar@r changes in total physical activity and
leisure-time physical activity were found. Attitied@erceived benefits, and perceived barriers
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also suppressed the intervention effects of thevitBout parental support. In contrast, in this
group, self-efficacy for physical activity at schaartly mediated the intervention effect on
total and school related physical activity.

Hatzis et al. (2010) examined the long-term effemstsa school-based health education
programme in Crete. During the school year 19923199 six-year health and nutrition
education programme was launched with the aim twaeé students on nutrition, physical
activity, and avoidance of toxic substances. Thegamme was evaluated three (Manios,
Moschandreas, Hatzis, & Kafatos, 1999) and sixsg/@dianios et al., 2002) after its initiation.
Ten years after the intervention, an evaluatiotheflong-term effects of the programme was
carried out. At the beginning of the interventialmgramme in 1992, the total population of
first grade students from three counties of Cretk tpart at the study, which resulted in 63
schools. The two counties including 4171 first gratiudents participated at the programme
and the 1510 pupils in the third county served astrols. In this study the following
methodological criteria were fulfilled: pre-test adysis (A), randomisation (B), student
dropout rate (C), the timing of measurements (DBljp#v-up (F), and systematic dropout (H)
(see Table 7). The intervention programme was basdtie “Know your Body” intervention
and was adjusted to the needs of the Mediterranaaition and culture. Workbooks were
developed and given to each student that incluldedapics healthy diet, physical activity and
fitness, dental health hygiene, smoking, and aatigeevention. The teachers were provided
with support for the teaching methods to be usethe content of the programmes. The
physical fithess components of the interventiongpgome included theoretical elements
taught in four to six hours per year and practleabons of two 45-minute PE sessions per
week. Parents were invited to attend educationattimgs covering nutritional, physical
activity, and health issues. During the academar ¥901-2002, examinations were carried
out to analyse the long-term effects of the prognemby assessing students’ data on
anthropometric measures, arterial blood pressuoehbmical examinations, physical fitness
indices, dietary and health knowledge scores. Aatthlly, behavioural factors of smoking,
alcohol, and coffee consumption as well as diet phygsical activity were assessed by a
guestionnaire. The study results revealed a pesjpicture of the long-term effects of the
programme. The decrease in total cholesterol lewas significantly more in the I1G
compares to the CG. There were no significant giffees in blood pressure between the two
groups. BMI increased significantly more in the €@npared to the IG while the changes in
waist circumference and the number of shuttle-tages did not significantly differ between
the groups. Furthermore, the IG showed a highersuwoption of carbohydrate,
monounsaturated fatty acids, folic acid, vitamina@d vitamin B2 compared to the CG. On
the other hand, the CG students had a lower totlg and trans fatty acids intake.

T. L. McKenzie et al. (1996) carried out the latgieservention study ever sponsored by the
National Heart, Lung, and Blood Institute of theSUin this field with the aim to examine the

effects of a two and a half years programme onestisdcardiovascular health. The Child and
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Adolescent Trial for Cardiovascular Health (CATCiWas a multi-component, multicenter
trial aiming to positively influence diet, physicakttivity, and non-smoking among third
through fifth grade students in the USA. CATCH PBEswdesigned to improve existing PE
classes, primarily by providing ample opportunitfes all students to be more physically
active. Additional physical activity was created fpviding recommendations for lessons,
activities, and equipment and by assisting teacteemmprove instructional and management
techniques. The goals were to promote childrenjsyement of and participation in moderate-
to-vigorous physical activity (MVPA) during PE ctes and to provide skills to be used out
of school and throughout life. Therefore, all sdsqmarticipating in the intervention agreed to
provide at least 90 minutes of PE spread over anmuim of three sessions per week.
Altogether, 96 public elementary schools particdaat the study. After baseline, 24 schools
at each centre (San Diego, New Orleans, Minnegp#dlistin) were randomized into control
and intervention schools. Further on, interventischools were randomized into two
conditions: school-based intervention and schoskbaplus family intervention. Control
schools continued their usual PE programmes. Alghis study most of the methodological
criteria were fulfilled: pre-test analysis (A), domisation (B), student dropout rate (C), the
timing of measurements (D), follow-up (F), and sysatic dropout (H) (see Table 7). Risk
factor measures such as serum lipid, lipoprotenmd apolipoprotein-B, BMI, subscapular
skinfolds, and blood pressure were measured (Webbail., 1996). Additionally, a nine
minute distance run, self-administered physicavagtchecklist (SAPAC) and systematic PE
lesson observations were carried out. The studyltsesn the risk factor measures showed a
significant ethnicity by IG interaction on BMI. FaZaucasian and Hispanic children the
change in BMI was similar in both groups. IG AfmeAmerican students had a higher
increase in BMI compared to the CG. There wereigoifecant differences in both triceps
and subscapular skinfold. Finally, there were mgnificant Differences in serum lipids,
lipoproteins, and apolipoproteins between the twaups. A total of 2096 PE lessons were
systematically observed using the SOFIT instrum€&hé programme significantly increased
the time students spent in walking, very active gptgl activity and MVPA. Compared to
controls, children in intervention schools had ghler estimated energy expenditure and a
higher energy expenditure rate per lesson. Thesenaastatistically significant difference in
the number of yards completed during the nine neimub between the two groups. Based on
the self- administered physical activity check(SAPAC) children in intervention schools
reported engaging in significantly more vigorousygibal activity minutes and MET-
weighted vigorous minutes per day than controls.

Horne et al. (2009) designed and evaluated anvietéion study including peer modelling,
rewards and pedometer-feedback with the aim toeasw students’ physical activity.
Participants were 47 students from the intervensiomool and 53 students from a matched
control school aged nine to eleven years. In ttudysthe methodological criteria concerning
pre-test analysis (A), student dropout rate (Cndahg outcome assessment (E), follow-up
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(F), and systematic dropout (H) were fulfilled (SE&ble 7). The intervention programme
lasted eight days in which the IG children heasbag by the “Fit n’ Fun Dudes” which were
presented as cool and physically active studendglitdonally, the children received a letter
from these Dudes telling them to be more physicadiyve in terms of increasing their daily
step counts by 1500 counts compared to their esedlues. If they achieved this target they
would receive a reward as for example a ball orisbée. After this first part of the
programme, a maintenance phase lasting eleven weekscluded with the aim to gradually
reduce the extent of students’ extrinsic motivattomvards physical activity. Here, the
students were encouraged to maintain their incceastvity levels and to keep track of their
step counts in a Fit n’ Fun diary. Additionally the measurement of children’s physical
activity levels via pedometers, students’ BMI levelere assessed. IG girls significantly
increased their step counts during the intervengiod at the follow-up. In boys, there was a
significant difference in favour of the IG durinet intervention time but there was no
significant difference during the follow-up. Unfartately, no information was provided on
changes in BMI.

Kriemler et al. (2010) examined the effects of @& gmar school-based physical activity
programme (KISS) on fitness, adiposity, and quabfylife in primary schoolchildren.
Altogether 28 classes in Switzerland were randaaskigned to an intervention (n=16) and a
control (n=12) group. This resulted into a sampieug of 502 children participating in the
study. In this study all of the methodological ena were fulfilled (except of a follow-up
measurement (F)): pre-test analysis (A), randomoisatB), student dropout rate (C), the
timing of measurements (D), blinding outcome assess (E), and systematic dropout (H)
(see Table 7). Children in the IG received two &ddal PE classes per week that were
prepared and structured by a team of PE expertsalintlc classes received the same
curriculum. Daily three to five short activity bkesacomprising motor skill tasks such as
jumping or balancing on one leg, power games, amddinative activities were carried out.
Additionally, physical activity homework was asstghto the students. The intervention
programme lasted nine months. Data on childrents/dat (sum of skinfolds, BMI), aerobic
fitness (shuttle-run test), physical activity (decemeter), quality of life, and a cardiovascular
risk score were collected. The study results rededhat IG students showed a smaller
increase in their skinfold thickness by 0.12 z-sconits corresponding to about 2-mm. 1G
children also increased their physical fitness &alun the shuttle-run test of about 5% of their
mean baseline values. Also the changes in the amolrphysical activity increased
significantly greater in the IG from baseline tdlda/-up in an average of eleven additional
minutes per day. Quality of life did not changehe two groups.

MacKelvie et al. (2003) and Mackelvie, McKay, Khaamd Crocker (2001) carried out a
study to investigate the changes in bone minenaterd (BMC) and areal density (aBMD) in
prepubertal boys. Thus, they evaluated the effeicéssseven month randomised school-based

jumping intervention. The study sample consisted4ftchools including 383 children form
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grades four, five, and six between the age of 8.81.7 years. This study fulfilled the
following five methodological criteria: pre-test apsis (A), randomisation (B), student
dropout rate (C), the timing of measurements (DY systematic dropout (H) (see Table 7).
The intervention programme consisted of a high-ichpaeight-bearing exercise session in
form of a circuit made up of five activities fromtatal of nine exercises provided to the
teachers. All exercises consisted of jumping eldmench as jumping jacks, lunge jumps,
hopping, or jumping over various obstacles. Thegmmmme was carried out twice a week
during regular PE and one more time on one otheasion during school hours. The control
schools carried out a 10-minute stretching warnmaughe beginning of PE and a stretching
break once during the week. Numerous parameters assessed to determine bone mineral.
BMC (g) for the total body (TB), and BMC and aBMB/¢m2) for the lumbar spine (LS) and
proximal femur (PF) and its femoral neck (FN), agréater trochanter (TR). Furthermore,
height and weight were measured and students’ural@ntake and physical activity levels
were assessed by a questionnaire. In boys, thew neesignificant differences between the
two groups in height, weight, lean mass, fat mphgsical activity, or calcium. There was a
significant difference in the TB BMC in favour dig IG. In girls, there was no significant
difference in bone parameters between the IG ardQG. In the subgroup of the early
pubertal girls a significant intervention effecutd be observed.

Finally, the research group by Pate et al. (200@)uated an intervention to promote physical
activity levels among high-school girls. The stiedynple consisted of 24 high schools (2744
girls) that were randomised into the IG and the @@o this study fulfilled most of the
methodological criteria: pre-test analysis (A),damisation (B), student dropout rate (C), the
timing of measurements (D), follow-up (F), and syséatic dropout (H) (see Table 7). A
comprehensive physical activity intervention (Ltige Education for Activity Program -
LEAP) was designed to change the instructional ranogne and the school environment to
increase support for physical activity among gilHsconsisted of 6 components: PE, health
education, school environment, school health sesyi€aculty/ staff health promotion and
family/ community involvement. The LEAP PE was dgs&d to enhance physical activity
self-efficacy and enjoyment, to teach the physaad behavioural skills needed to adopt and
maintain an active lifestyle and to involve girls moderate-to-vigorous physical activity
during 50% or more of PE class time. The LEAP Imeallucation lessons taught girls the
skills necessary for adopting and maintaining aspafly active lifestyle. The environmental
channel was designed to create a school environthansupported physical activity among
girls. Additionally, the school environment was obad to support physical activity among
girls through role modelling by the staff and irese communication on physical activity.
Girls’ physical activity levels were assessed usthg 3-Day Physical Activity Recall
guestionnaire. The students were asked to reperfptedominant activity they performed
during 34 30-minute intervals such as sleepingingathobbies, and physical activity.
Translating this information into METs the duratiohmoderate-to-vigorous physical activity
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could be determined. Height and weight were medstoecalculated girls BMI levels. At
follow-up the ANCOVA showed that the prevalenceeagular vigorous physical activity was
greater in the LEAP intervention schools than m¢bntrol schools. BMI levels did not differ
between the two groups.

3.2.2.3 Effectiveness of the interventions

First, the effectiveness of the interventions ideld in this systematic review was evaluated
in terms of variables at three target levels. Theseables included BMI, motor performance,
physical activity, knowledge, self-concept, andtades. Most of the interventions achieved
significant effects on motor performance (69.7%)ygcal activity (56.8%), and knowledge
(87.5%). Table 8 shows the number of studies exagieach variable and the percentage of
positive, negative, and non-significant differenbeswveen I1G and CG.

At the health and fitness leve21 (28%) of the 75 studies examining student Bdtiserved a
positive difference between the IG and the CG. &mmple, Chavarro, Peterson, Sobol,
Wiecha, and Gortmaker (2005) showed that aftersebmol years, the BMI of girls attending
intervention schools increased less than that of git3 (adjusted difference (AD) -0.30
kg/m?; 95% CI -0.5; -0.1). Similarly, Barbeau et al. (20 observed an AD of -0.45 kgfm
(95% CI 0.79; -0.12). Taylor et al. Lemstra et(2010) observed that the children’s BMI z-
score was significantly lower in the IG than in tB& by a mean of 0.09 (95% CI 0.01; 0.18)
after one year and 0.26 (95% CI 0.21; 0.32) aftar years. Only two studies reported a
negative effect on BMI in the IG. Specifically, katt al. Katz et al. (2010) found an increase
of 0.3 in the IG, whereas the CG showed an BMlaase of only 0.1. The difference between
the two groups was statistically significant in dav of the CG. Regarding motor
performance, 69.7% of the studies achieved posilifferences in favour of the 1G, with no
negative effects resulting from the interventioBsyle-Holmes et al. Boyle-Holmes et al.
(2010) reported small effect sizes ranging fraie 0.11 to d=0.40 concerning the
improvement on motor skills in the IG compared hattin the CG. Barbeau et al. (2007)
showed significant improvement on cardiovasculares (mL/kg per min) in favour of the
IG (adjusted change 1.57; 95% CI 0.22; 2.92), arid Fallis et al. (1997) reported a small
effect size ofd = 0.3 in terms of time taken for a one-mile run dahd number of sit-ups
accomplished per minute in the girls group.

On thebehavioural level 74 studies examined student physical activityty=two studies
(56.8%) reported positive results in favour of te whereas five studies (6.8%) reported a
negative effect. Christodoulos et al. (2006) obsdmoderate differences in favour of the IG
in OMVPA (n*> = 0.07), whereas Lubans and Sylva (2006) foundgaif&ant effect on
MVPA (min/week) in favour of the IG with a smallfeft size ofd = 0.12. In a study by
Donnelly et al. Donnelly et al. (1996), the CG skowan approximate 20% increase
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(compared to the previous semester) in physicaligcoutside of the classroom, whereas the
physical activity of the 1G fell by 16%.

On the psychological determinants leye87.5% of the 16 studies examining student
knowledge found positive results. Hopper, Munozuli&r, and Nguyen Hopper, Munoz,
Gruber, and Nguyen (2005) reported strong effezessig? = 0.66) in favour of the
programme schools in terms of the students’ knogéedh the study by Arbeit et al. (1992),
students attending intervention schools showed28f @crease in knowledge compared to a
13% increase for students attending control schoBtsdents’ attitudes about physical
activity and health were measured in 16 studiegei®studies showed positive effects of the
IG compared to the CG, whereas two studies reporgdtive effects. Stock et al. Stock et al.
(2007) showed that health attitude scores incresiggificantly for the IG but not for the CG
(mean: 4.7; 95% CIl 2.7; 6.6). In terms of self-aptc six studies examining relevant
variables reported positive results. Bonhauset. €2@05) reported a 7.17 point difference in
the self-esteem scale (95% CI 4.43; 9.91), refigca 2.3% increase for the IG and 0.1%
decrease for the CG. Finally, only 4 of 14 studlest measured enjoyment or motivation
towards physical activity reported significant résun favour of the IG (Gorely et al., 2009;
Kouli, Rokka, Mavridis, & Derri, 2009; Wallhead &tbumanis, 2004).

Table 8 Percentage of Positive, Negative and Ngnif&ant Effects (Demetriou & Honer, 2012,

p. 192)
Variable positive  negative no effect
BMI (75)° 28.0% 2.7% 69.3%
Motor Performance (68) 69.7% - 30.3%
Physical Activity (74) 56.8% 6.8% 36.4%
Knowledge (16) 87.5% - 12.5%
Self-concept (20) 30.0% - 70.0%
Attitudes (16 43.8% 12.5% 43.7%

®Number of interventions examining this variable.

3.2.2.4 Effectiveness of specific groups of interventions

To examine factors influencing intervention outcenaad to get an initial sense of whether
these factors can act as moderating variables, stodies were divided into several
subcategories according to the participants’ agd #ire methodological quality, type,
duration, and frequency of the interventions (seabld 9). In the categoryage
(children/adolescents), three studies were exclimduse they included both children and
adolescents. In the categoiytervention frequengy24 studies did not provide sufficient
information and were excluded from the analysis.

The nature of the sample and the type of intereentised were important factors associated
with positive changes in studeBtMI. Studies involving adolescents achieved significan
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differences between IG and CG more frequently @9.8ompared with studies involving

children (25.9%). Furthermore, studies consistihgpaih a physical activity and a cognitive
component were more likely (35.3%) to result inueetl BMI levels than were studies
consisting only of a physical activity componer2.@%6). Consistent with other reviews (Bize
et al., 2007; Conn, Hafdahl, & Brown, 2009), stsdi¢ low methodological quality reported
significant results (41.7%) more frequently complai@ studies of moderate (24.5%) or high
methodological quality (30%). Long-term studie®©@) and studies in which the intervention
was applied more than three times per week (6.@¥)rted negative effects on BMI levels.
In particular, studies involving children, studiesnsisting of only a physical activity

component and studies with a high frequency ofghgsical activity component reported
positive effects on the studentsiotor performancer6.5%, 78.4%, and 80% of the time,
respectively.

With regard to levels ophysical activity interventions with both a physical activity and a
cognitive component tended to influence the stuglelgvels of physical activity more
strongly. Interventions that examined physical \aisti and consisted of only a physical
activity component (12.5%) or those that occurm@dainly a short duration (10.5%) reported
significant effects on student physical activity fawour of the CG. Positive effects on
physical activity were found at similar frequencasoss studies examining children (58.8%)
and those examining adolescents (52.2%).

On thepsychological determinants leyelll studies measuring self-concept and the ststlen
knowledge about the effects of physical activitpwhd significantly larger improvements in
post-intervention scores on these variables fatesits in the IG compared to students in the
CG. Studies involving adolescents were in a bgibsition to induce a positive change on the
students’ self-concept. Finally, student attitudewsards physical activity were not always
positively influenced by the interventions. In peutar, long-term studies seemed to have a
negative impact on the students’ attitudes towanlalgsical activity (33.3%). The detailed
information of the results of each study includei ithis review can be found in the appendix
(see Supplemental Table 2a, 2b, and 2c).
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Table 9 Percentage of Studies with Significane&§ Concerning the Central Variables (Demetriaddaer, 2012, p. 192)

BMI Motor Physical Activity Knowledge Self-concept Attitudes
Performance
\° POS neg ., pos neg \p POS neg N®  POS  neg N° POS neg \n pOS neg
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
Children (91) 58 259 34 51 765 _ 51 58.8 59 11 100 . 11 182 . 8 37.5 125
C
AGE dolescents (@ 17 353 - 15 467 _ 23 522 87 5 60 . o 444 8 50 125
Low (28) 12 417 - 16 50 . 12 66.7 - 2 50 . 5 20 . 4 50 -
'V'etlht- Moderate (9) 53 245 38 47 745 . 53 52.8 9.4 12 100 . 13 30.8 . 11 455 9.1
quality
High (10) 10 30 - 3 100 9 667 - 2 50 2 50 . 1 - 100
Physical (59 31 226 32 37 784 . 24 50 125 - - . 3 333 . 5 20 20
Interv. _
type Physical & 44 318 23 29 586 . 50 60 4 16 875 . 17 294 11 545 9.1
Cognitive (72)
Shortterm (3) 16 125 - 15 66.7 . 19 47.4 105 4 100 . 6 50 . 2 50 -
INterv. —\rddie term (68) 42 357 24 36 778 . 35 686 57 7 100 . 6 333 . 8 375 -
duration
Longterm (39 17 235 59 15 53.3 . 20 45 50 5 60 . 8 125 . 6 50 333
Interv. < Once (19) 7 286 - 6 50 . 11 636 - 3 667 5 40 - - -
EVGOI- 23times (49 28 250 - 24 708 23 435 87 7 100 . 5 20 . 6 833 -
per
Weekf >4 times (46) 29 276 6.9 25 80 R 25 68.0 4 4 75 - 7 143 . 8 125 25

3Number of studies carried out in that categ8umber of studies examining this outcome variat#spectively Three studies were excluded because they analyshd b
children and adolescents at the same tfffieenty-four studies that did not provide informati@garding the frequency of the intervention weteluded from this analysis.
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3.2.2.5 Effects of psychological mediators

For the analyses of mediator effects of psychollgiteterminants at the behavioural level

and the health and fitness level, studies musisassgticome variables on these target levels.
Nineteen (14.7%) of the 129 studies examined visabn all three target levels, and 34

(26.3%) studies assessed variables on two targelsleThe effects of the studies on the key
outcomes examined in this review did not differvietn studies analysing variables on all

three target levels and the other studies.

Only three of the studies selected for this revepacifically analysed the mediator effects of
psychological variables on student physical agtiivels. Haerens et al. (2008) assessed
variables on all three outcome levels and examited mediator effects of psychosocial
determinants of physical activity (attitude, socsalpport, self-efficacy, perceived benefits,
and barriers) on changes in physical activity ibh-gear prospective intervention study that
included programmes with and without parental suppOnly self-efficacy in physical
activity at school was found to partially mediate teffect of the intervention on total and
school-related physical activity change in the I@wparental support. None of the other
potential mediators showed positive effects, wheraasuppressor effect was found for
attitudes. Given that the effects of self-efficanyd attitudes operated in opposite directions,
the total mediated effects of the intervention wera statistically significant. When
comparing the intervention programme without pakstipport with the CG, negative effects
were observed on changes in attitudes, self-effi¢ac physical activity at home, perceived
health benefits, and perceived environmental andivateonal barriers. Jurg, Kremers,
Candel, van der Wal, and De Meij (2006) assess&mboe variables on two outcome levels
and examined the mediator effects of social-cogmitileterminants (awareness, attitude,
encouragement, descriptive norm (social modellisglf-efficacy, intention, and habit) on the
causal pathway between exposure to the interverdiwh levels of physical activity in
children. The intervention successfully promoteggital activity only among primary school
children attending sixth grade, and no significargdiator effects were found in this grade.
Dishman et al. (2004) evaluated the effects offeskbased multi-component intervention
(Lifestyle Education for Activity Program) aimed iacreasing physical activity and fithess
among adolescent girls in 24 high schools. Reseeschssessed outcome variables on all
three levels and examined mediator effects of dogniconstructs drawn from social
cognitive theory (self-efficacy, outcome-expectamajue, goal setting, and satisfaction). The
intervention resulted in statistically significamit small direct effects on self-efficacy, goal
setting, and physical activity. Self-efficacy, outee-expectancy value, and satisfaction were
found to have statistically significant direct eff® on physical activity. Thus, results
confirmed the hypothesis that self-efficacy paltiahediated the effect of the intervention on
physical activity.
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3.2.3 Discussion of the results

In recent years, there has been an increase inuimber of research studies examining the
effectiveness of school-based physical activitgrinentions on promoting student health, and
much has been accomplished. This systematic repi@wides detailed information on the
aims and designs of school-based interventions wittphysical activity component.
Furthermore, the effectiveness of the reviewedistudn three target levels as well as the
influence of specific factors (e.g., age, gended, study design) on the interventions’ level of
evidence was examined. Finally, the mediating &fe€ psychological variables on physical
activity were analysed. Thus, this review providesluable information that may guide the
development of future programmes in the schooirgetd improve the health of children and
adolescents.

Most of the studies included in this review met ttwdfour of seven methodological quality
criteria and were of a moderate methodological iualhe categorisation of studies into
groups of low, moderate, and highethodological qualityvas based on normatively chosen
criteria. Results regarding methodological qualitgy be different had other criteria been
chosen. It is clear that some of the criteria maglballenging to achieve in the school setting.
For example, it may be difficult to achieve randsation across classes within each school,
given that IG students might transmit relevant tremt information to CG students.
Furthermore, teachers might have to teach studiemsboth the IG and CG at the same time.
Thus, it is questionable as to whether the lessonteat of the CG was influenced by the
treatment (Flay & Collins, 2005). Thus, the problefncontamination may be less relevant
when randomising across the school level, but stetlies, which include multiple schools,
also take much more effort to implement comparedttlies involving only randomisation
across the individual or class level. A relatedbpemn that has received relatively little
attention from researchers is treatment integtligt is, the degree to which an intervention
was implemented as intended. The interpretatioresilts rests on the assumption that the
intervention was carried out as it was designedn@omised integrity can lead to serious
biases in interpretation (Wilkinson, 2006). Verwfetudies (e.g., Hollar, Messiah, et al.,
2010; Slootmaker et al., 2010) document and disthussextent to which the treatment was
carried out as intended.

Another inherent and hitherto unsolved problemhis accurateassessment dhe levels of
physical activity In the reviewed studies, the students’ levelplofsical activity were most
often based on the participants’ subjective repadsessed by a wide variety of physical
activity questionnaires. The reported reliabilifytloe used questionnaires varied (moderate to
good), but many authors did not provide the exalialility of the questionnaires. In other
words, little attention has been given to the vlidf these instruments. As already stated in
section 2.1.2 it is challenging to clearly describee validity of physical activity
guestionnaires, as a golden standard simply doegxist. Thus, it is necessary to validate
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subjective reports of physical activity by simukansly gathering data using more objective
measures, e.g., from accelerometers, pedometet fieamt rate monitors.

To review the effectiveness of school-based intereas with a physical activity component,
a modified model by Kahn et al. (2002) was usec a@sid of analysis (see Figure 6). The
effectiveness of the interventions on tiealth and fitness target levelas especially evident
in terms of motor performance, given that 69.7%hef studies examining this variable had a
significant positive effect in favour of the IG. iShmay also be explained by the fact that most
studies measured endurance or strength that waslglassociated with the intervention
itself. Intervention effects on BMI appeared tolimeited, with only 28% of the studies that
assessed the students’ BMI achieving significarditp@ effects. This is consistent with
recent findings in the meta-analysis of K. C. Hagti al. (2009). To bring about reductions in
BMI, complex, multi-structured longitudinal intemgons are required. The reason for the
small influence of the interventions may be expditby the fact that the target groups were
not overweight children and, in most cases, BMuithn was not a predominant aim of the
study. Furthermore, the validity of the BMI as adicator of weight status in children and
adolescents should also be discussed, taking attouat the possibility that a formula based
on height and weight might make too simplistic agstions about distribution of muscle and
bone mass (Burkhauser & Cawley, 2008).

On thebehavioural levelinterventions had a considerable positive eftecstudent physical
activity. About 56.8% of the studies measuring ptglsactivity achieved a significant
positive effect in favour of the IG. In particulavhen physical activity enhancement was the
primary aim of the study, small to medium effeceravachieved (e.g., Haerens et al., 2008).
These results are promising and show that inteimesitin the school setting can influence
student physical activity. Yet, we should need dasider the 6.8% of the studies measuring
physical activity that led to a reduction of phyiactivity in the IG compared to the CG.
Although a negative impact on student physicalégtoccurred only in few studies (students
in the CG achieving higher levels of physical atgicompared to the IG), this finding needs
to be viewed critically. Whereas these negativea$f may be a consequence of measurement
bias, they may also come from increased psychabgpressure resulting from the
intervention, which, as a consequence, might leadnt aversion towards physical activity.
However, it must be emphasised that these are asgdymptions and, on the basis of the
information given in the studies, no conclusions d@® drawn concerning the cause of
negative impact.

On the psychological determinants leyelhe reviewshows that 87.5% of the studies
examining knowledge about health issues and thectsffof physical activity achieved a
positive effect on this variable. Some negativeedH, with students from the CG
demonstrating more positive attitudes towards maysactivity than students from the IG,
were observed. The fact that only a small numbentfventions positively influence the
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students’ self-concept must be taken seriouslyh lie mechanisms of the interventions
reconsidered critically.

This review shows that the participants’ age, tgpentervention (only a physical activity
component vs. a combination of a physical actigityl a cognitive component), frequency
and duration of the intervention studies, and nadhagical quality had an impact on the
intervention effects. Variables, such as gendether participants’ fithess level, must be
further analysed to design and implement programiaiésed to different groups and, thus,
achieve optimal intervention effects in the futuleneeds to be considered that although
decreases in student physical activity levels aedlth motivate most health-promotion
interventions, most studies do not examine sammesisting of students with low physical
activity levels as a separate group. Usually, tallents are treated as one group independent
of their initial physical activity levels, with thstatistical analysis of results based on mean
scores. This might lead to interpretation bias bseastudents who vary in initial fitness level
may respond differently to the treatment.

According to Michie and Abraham (2004), interventistudies need to address three key
guestions (Do they work? How well do they work? Hdavthey work?) to provide effective
evidence-based interventions in the future. In tielew, the first question was answered
adequately by presenting the significant differenbetween IG and CG on the outcome
variables. In particular, interventions had a cdesble influence on the students’ motor
performance (69.7%), physical activity (56.8%), akdowledge (87.5%). The second
guestion could not be answered to a satisfactaignéxgiven that the majority of studies did
not provide information about effect sizes. Onlasis of the few effect sizes reported, it was
observed that the interventions tended to yieldllstmamedium intervention effects on the
outcome variables. Finally, the third question msepi an understanding of the causal
processes and mechanisms underlying psychologmzaiges that account for the observed
behavioural change (H. Brown, Hume, & ChinApaw, 20@ue to the small numbers of
studies examining outcome variables on all thregetalevels, the results of our analysis of
mediator effect®f psychological determinants on physical activityst be interpreted with
caution. Haerens et al. (2008) and Dishman e2@0D4) confirmed that self-efficacy mediated
the causal pathway between intervention and thegests’ physical activity levels. None of
the other psychological determinants examineddapport to the hypothesis that changes in
physical activity behaviour can be mediated thropgiichological determinants of physical
activity. In future studies, a stronger focus skobk placed on the investigation of these
mediator effects. Specifically, research shouldrifsiathe extent to which school-based
physical activity interventions can positively iéince psychological determinants and the
ways in which these variables subsequently mediate effect of interventions on the
students’ levels of physical activity, health arishdss. To achieve these goals, large-scale
studies of a high methodological quality are neagst generate the much-needed evidence.
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Nevertheless, it must be stated that these aredclalenging goals that are often as already
shown in this systematic review very difficult te Bccomplished.

Indeed, Stone and colleagues (1998) consider thaibs-based physical activity interventions
may have a special advantage as they can becontiéutioralized into the regular
curriculum, and influence both staff developmendl achool infrastructures. However, the
research base is surprisingly insubstantial witt $eudies having been conducted outside the
USA. The long-term effects remain unknown. Theralso insufficient data to determine
differential effects by age, gender or ethnicityldhere is no conclusive information about
the aspects of programme delivery that are resplenir the observed positive effects. The
existing literature is not sufficiently extensive provide definitive guidelines for schools
about which types of programmes and strategiesmast effective in promoting physical
activity. This results to the fact that up to now are not certain about the programme factors
that determine success.

3.3 School-based intervention studies in German languagcountries

Based on the inclusion criteria determined for ittentification of studies for the systematic
review, only three studies conducted in Germanuagg countries were identified (Graf et
al., 2008; Graf et al., 2005; Haas, Vath, Bapp&rtBos, 2009; Walther et al., 2009).
Nevertheless, it is known that in German languagentries several further research projects
exist in this field. Therefore, a second more dédfeiated search was carried out based on
conference papers, the homepages of the sporutestin Germany, and the main German
scientific journals “Sportwissenschaft” and “Sparterricht”. This search revealed another 13
German projects corresponding to the inclusioregat— with exceptions concerning two
criteria — also set for the main systematic revaegcribed in the previous section. These
exceptions were that the studies had to be condlust&erman language countries and the
publication type was not restricted to journal @ets but was much more widened and thus,
studies reported in books, dissertations or majpigsented in the internet were also
considered. This was necessary because the pudnidaadition especially in the field of
sport pedagogy differs compared to other disciglimgth a longer tradition in empirical
research. Usually the projects carried out in spedagogy in Germany are not reported in
journal articles but rather are published in thenf@f reports in books or dissertations. Thus,
it is important to also consider these publicatigpes in order to present a complete picture
of the research development in this field in Gerdaaaguage countries.

Based on this research further 13 projects camwigidin German language countries were
retrieved. All of these projects aimed to positweifluence the health of primary and high
school students in the school setting. To achiéve @im, a variety of programmes were
designed and implemented. Several interventioniesudesigned a programme which was
carried out during the already existing PE hounsirag to influence a specific aspect relevant
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to students’ health such as physical activity Isy@hysical fitness levels or healthy eating
(Dreyhaupt et al., 2012; Gunther, 2004a, 2004b;téte Buskies, 2003; Steinmann, 2004).
Three studies were identified that analysed thecesfof daily PE on a variety of outcome
variables (Bdos & Obst, 2007; Henze, 2007; ThieleS&yda, 2011) and three further
programmes incorporated several aspects to beedaotit during the school day (Landau,
2007; Muller & Petzold, 2002; Nellen-Swiathly & Setler-Marlow, 2006). Finally, one
programme provided the opportunity to go to schoal foot accompanied by adults
(Brettschneider & Malek, 2006). Most of these pemgmes were successful in achieving a
positive influence of students’ health measured dutcome variables such as motor
performance, BMI, physical activity and academicf@enance. Some examples of these
German projects are described in the following inrendetail and all 12 projects are
summarised in table 10.

Steinmann (2004) carried out an innovative programm the school setting in order to

examine the effects of PE on students’ fithessustaathletic performance, and attitudes
towards the health effects of physical activity. &ohieve this aim he used a quasi-
experimental design and analysed six fifth gradessgs in German high schools. The
participating classes were divided into two IGs aneé CG. Both IGs carried out a practical
PE programme and the second IG was additionallghtasome theoretical lessons during
biology classes concerning the association betvpdgsical activity and health. During the

five-week intervention timeframe the CG carried ¢ regular PE lessons. The results
gained from this empirical study are promising ahdw mostly positive intervention effects

especially in favour of the IG carrying out the gireal and the theoretical components.
Concerning motor performance, positive interventedfects on students of both IGs were
observed in standing long jump, sit-ups, 6-min mg 30m sprint. In the test measuring the
maximum strength of the arms and the reaction speesignificant differences between the
IGs and the CG could be observed. Positive intérvereffects were measured in favour of
the IG carrying out the practical and the theoedtelements in the cognitive and affective
dimensions of the questionnaire assessing studattitsides towards the health effects of PE.
Finally, significant positive intervention effeatgere also found in athletic performance in the
disciplines long jump and 50m sprint but not in lie&avy ball throw.

A second empirical study carried out in this fieddhe largest school-based health promotion
programme carried out in Germany by a workgroughanfederal state Baden-Wirttemberg
(Dreyhaupt et al., 2012). This school-based prognamaimed to promote a healthier lifestyle
in primary aged school children. In more detaik thain goals of the programme were to
increase children’s physical activity levels, tacikase the consumption of sugar-sweetened
drinks, and to decrease the time spent sedentagyrdiyoting active choices. Also, it was
aimed to increase students’ mental and emotiongitied This cluster-randomised study
included 427 primary schools and measurements teken in the years 2010/2011 and

2011/2012. The interventions effectiveness wassasseon three main outcome variables:
74



Chapter 3: Current Research

changes in waist circumference, skinfold thickneaad 6-min run. The intervention
programme was fully integrated in the school enviment during the existing school hours
and in recess. Particularly motivated teachers Wwareed as project delivery consultants that
were assigned to train about 900 primary schoathex@d to be able to teach a series of
specific health-promotion lessons as part of theutine work. Along with the outcome
measures also process measures were assessedineettee quality of the programme. The
intervention programme was designed by a team iehssts in collaboration with primary
school teachers based on the salutogenetic andl somgnitive theory. Additionally, the
programme was oriented towards an action approdeh.intervention included 20 units per
school year and was carried out from the firstdorth grade in primary school. These 20
lessons were spread over the entire academic ydathe exception of two physical activity
exercises that were carried out daily. These weseattive recess and five to seven minutes
of daily exercises. Additionally, “family homeworkivas assigned to the students that
included exercises that should be carried out thighparents. Unfortunately, the results of the
programme are not available yet. Nevertheless,piogect will soon provide high evidence
based results on whether it is possible to achie@th effects in students based on a
programme involving children, teachers, and paretits relatively little effort.

A third project that was carried out in Germany aiitio examine the health effects of daily
PE on socio-psychological factors as well as mgienformance (Thiele & Seyda, 2011).
Altogether 27 schools participated in this quagperknental project. Of these schools, 25
carried out a daily PE class but only eight schaodse evaluated in detail by the research
team. Two schools carried out the regular PE lessmial were set as the CG schools. It was
assumed that the daily PE lessons would cause ebang several levels. First, the
intervention effects were examined directly on stid’ self-concept and their coordination
levels. Additionally, the teachers were questiomedthe possible effects of daily PE on
students and the changes in PE itself. Also orgéinizal changes and staff development were
analysed. For this purposes qualitative as wellgaantitative procedures for the data
assessment were used. Teachers and students wee wahat expectations they had
concerning the daily PE. Both adults and youngstesponded to this question in a similar
way. They assumed that daily PE would have posiw@fiects on students’ motor
performance, on the overall learning ability anchaantration, their cooperation with other
students, decrease aggression levels, and an lopasitive effect on their personality
development. Nevertheless, these positive expentaticould not be confirmed in the
statistical analysis of the data gained from thesgjonnaires filled out by the students. Here,
no positive intervention effects were found on stid’ self-concept and their motor
performance. At this point it needs to be emphadsdilsat the results gained from the other two
studies (B6s & Obst, 2007; Henze, 2007) analydiegeiffects of daily PE were not able to
confirm positive intervention effects on student®ton performance, BMI, and social
behaviour.
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Concluding, it can be said that when taking intocamt the great importance of the school
setting for the promotion of students’ health amel fact that health promotion should be one
of the central targets of PE, it is striking that to now only few intervention studies have
been carried out in this field in Germany. Thessgprmmes seem to be especially effective
in improving students’ physical fithess levels ginane of the ten studies examining this
variable led to significant intervention effectsfawvour of the IG. Interestingly though, the
large study by Thiele and Seyda (2011) examinirmgetifiects of daily PE could not confirm
this hypothesis. This is an indication that the eneicrease in PE hours is not sufficient to
provide improvements in students’ physical fithésgels. Instead, a programme needs to
specifically address students’ physical fitneseriler to achieve positive results. In general, it
is especially important to examine the health ¢$febat can be achieved through PE when
taking into account the specific circumstances mcw PE is currently being carried out in
Germany. Therefore, more research is needed thadetarmine the health effects that can be
achieved when PE is only carried out two or thinees per week as it is currently manifested
in the PE curriculum. Only in this way conclusiocen be drawn concerning the extent to
which PE can contribute to young people’s health.
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Table 10 School-Based Physical Activity InterventStudies in German Language Countries

Author/ Project Aim Study design Assessed variables Intervention programme Results
Bos & Obst (2007) Effects of an additional Duration: four o Motor performance Daily PE o Positive intervention effects
Daily PE - a pilot daily PE on motor years AST-Test in the motor performance
study performance and social Study sample: 1 0 Accidents in PE lessons especially in coordination
(Tagliche behaviour (aggression 1G and 1 CGin © Behaviour in school o Positive intervention effects
Sportstunde - and accident risk). primary school: 0 Observations of on social behaviour
Modellversuch) 15tto 47 grade aggressive behaviour o Positive intervention effects
on aggressive behaviour
Brettschneider & To increase security Duration: one o Physical activity - Children were provided with o Daily physical activity
Malek (2006) during the walk from year pedometers the opportunity to walk to increased on average by 35
Walking bus - the the students’ house to  Study sample: 0 Physical activity school accompanied by a minutes
active way to school and to increase ggg siudents in behaviour in the grown up person (walking o Increase of sports club
school students’ physical first and second  afternoon bus). Specific points (bus members
(Walking bus - der activity levels. class in junior  © Mathematical stations) and times were set, o Secure traffic behaviour
aktive Schulweg) school performance, where the children were able to Positive effect on students’

Conzelmann,
Schmidt, &
Valkanover (2011)
Berne intervention
study in physical
education

(Berner
Interventionsstudie
Schulsport)

The aim was to achieve Duration: 20

a positive influence on weeks
students’ personality  Study sample:
and specifically to 446 students, in
positively address 23 fifth grade

students’ self-concept classes in Berne
and motor performance.

(0]

(0]

(0]

concentration, reading join the walking bus.
performance

social behaviour

Self-worth Three modules (play, dare, andPositive intervention effect on:
General self-concept performance) were developed social self-efficacy, self-
Hope for success/ and carried out by PE teachersconcept of social acceptance,
anxiety of failure (total in the two out of three weekly hope for success, sport

hope) PE hours available. specific anxiety, physical self-
Social, physical, and concept, Self-concept of sport
team-ability self- specific ability, self-concept
efficacy motor performance

Adoption of a (endurance), total hope, and
perspective on an adequate motor
Self-concept of sport performance self-concept.

specific ability, of
motor performance, and
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Author/ Project Aim

Study design Assessed variables

Intervention programme

Results

Dreyhaupt etal.  Increase the

(2012) competence for leading
Join the healthy @ healthy lifestyle.
boat

(Komm mit in das
gesunde Boot -

Grundschul)
Gunther (2004a, To examine the effects
2004b) of FGO strength

FGO- Training with training in PE
the theraband

(FGO- Training mit

dem Theraband)

of social acceptance
0 Physical self-concept
0 Achievement motive
0 Sport specific anxiety
0 Motor performance

(0]

Duration: one Main variables:

school year o Motor performance - 6-
Study sample: min run
154 first and o Waist circumference ©

second classes oP Skinfold thickness
junior school

Duration: halfa o Total body strength testo

year 0 Social-psychological
Study sample: variables (motivation to
964 students (14- participate, physical g
18 years) in motor performa_nce,
special needs physical attractiveness)
school,

secondary 0
school, and high

school

20 standardised lessons on Results are not available yet.
physical activity, diet, and

free time behaviour.

Daily 3-5 min of exercise

during a lesson

o Information to the parents

o Positive intervention effects
on strength-endurance

0 Students training twice a
week achieved sig. higher
strength values

Functional gymnastics
oriented (FGO) training
with the theraband:

A box including 40 cards
with exercises easy to
understand and carry out by
students.

Training of endurance,
flexibility, psychological

and physical ability to relax.
Promote knowledge on
health prevention, health
promoting behaviours, and
training methods.

Training during PE (one
hour twice a week or two
consecutive hours once a
week).
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Author/ Project

Aim Study design

Assessed variables

Intervention programme

Results

Henze (2007)

Fit for Pisa: More

physical activity in
the school

(Fit fur Pisa: Mehr
Bewegung in der

Schule)

Landau (2007)
The moving
classroom

(Das mobile
Klassenzimmer)

Miiller & Petzold
(2002)

Longitudinal study
moving primary
school
(Langsschnittstudie
bewegte
Grundschule)

Influence of daily PE ~ Duration: four

on students’ medical, Yyears

motor, and emotional  Study sample:

development five primary
schools, more
than 126
students

To reduce sitting still  Duration: three
during school hours and school years
to increase students’  Study sample:

spinal strength through One IG and two 0 Academic performance

exercises during school CG classes

lessons and new Second grade in

furniture in the primary school
classrooms.

Education of children’s Duration: four

action competence on years

health-behaviour topics Study sample:
seven primary
schools (four IG

0 Motor performance
o BMI
o Emotional well-being

0 Motor performance
0 Spinal strength — KTK
test

o Motor performance -
AST test

0 Self-concept

0 academic performance
tests

schools and three0 Anthropometric

CG schools)

measurements

Daily PE: beyond the regular Positive intervention effects

PE additional hours were

on motor performance and

taught by trainers of a sports BMI
club.

(0]

(0]

(0]

(0]

New furniture was provided o

that could be especially

adjusted to each student and
had a degree of flexibility. ¢
Several exercises were
carried out during each
lesson that integrated the
new furniture. 0
Education on the function of
the spine und a healthy
behaviour towards the spine.

Orientation on the concept O
of the “moving school”:
Active lessons, school
breaks, and PE

Education and materials for
the support of teachers in
teaching students a healthy
lifestyle.

Information for parents and

students 0

0]
(0]

Positive intervention effects
on students’ psycho-motor
competence

Decrease of hyperactivity in
hyperactive children

o Decrease of students with

spinal strength weakness
Positive intervention effects
on students’ academic
performance

Positive intervention effects
on working speed (without
an increase in accuracy),
concentration, social
behaviour (increase in
social contacts, decrease of
aggressive behaviour and
outsiders), self-concept, and
coordination

Stabilisation of school- and
learning-enjoyment
Increase in coordination

No intervention effects on
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Author/ Project Aim Study design Assessed variables

Intervention programme

Results

Nellen-Swiathly & To promote health in
Schindler-Marlow primary school students schools
(2006) and to sensitise

Health gains teachers, parents, and
popularity — Motor Students on health

promotion in the  behaviour.

primary school

(Gesund macht

Schule Motorische

Forderung in der

Primarstufe

(MoPi))

Study sample: 100 Motor performance -
Dordel-Koch-Test
o BMI

Reuter & Buskies Prevention of muscular Duration: three, o Motor performance 0

(2003) deficits and false seven and nine o Body weight and body
Soft strength posture through weeks fat

training in PE strength training. Study sample: © Well-being scale
(Sanftes 195 students 0
Krafttraining im between 10 and

Sportunterricht) 16 years

Steinmann (2004) An intervention to Duration: five
Health, fithess, andexamine the effects of a weeks
performance health-promotion PE  Study sample:

o Motor performance
0 Athletic performance

BMI, strength, and
endurance

0 Materials were provided to Ppgsitive intervention effects

the teachers for the school on motor performance

lessons and information was
given to the parents on the
topic physical activity and
relaxation.

Medical doctors
accompanied the project.
Teachers, parents, and
doctors were trained on the
subject health.

Study 1: seven and nine o
weeks of soft strength
training once or twice per
week respectively

Study 2: three weeks of soft
strength training three times
per week

During two out of the three PEo
hours provided, a specific
(long jump, 50m sprint, intervention programme to

Positive intervention effects
in MP at post intervention
and follow-up. The
programme providing
strength training led to
higher improvements but
also the once per week
training led to significant
intervention effects.
Reduction in body fat in the
15% heaviest students
Reduction in the state of
.-anger®

Positive intervention effects
on motor performance and
athletic performance in both
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Author/ Project Aim Study design Assessed variables Intervention programme Results

(Gesundheit, programme on six fifth grade heavy ball throw) increase fitness and promote  IGs.

Fitness und students’ fithess status, classes, two 0 Attitudes towards the the athletic competence was o Positive intervention effects
Leistung) athletic performance, intervention health effects of carried out. The second IG also on attitudes in the IG with

and attitudes towards
the health effects of
physical activity.

Thiele & Seyda  Effects of daily PE on

groups and one physical activity
control group

Duration: four o Self-concept

(2011) socio-psychological years 0 Motor performance —
Daily physical factors as well as motor Study sample: coordination
education in performance 251G primary

primary schools in schools, 2 CG

the federal state
Nordrhein-
Westfalen
(Tagliche
Sportstunde an
Grundschulen in
NRW)

Wydra & Leweck Short-term fitness
(2007) promotion in PE
Short-term training

of physical fitness

in PE

(Kurzfristige

Trainierbarkeit der

Fitness im

Schulsport)

primary schools

Duration: eight o Motor performance
weeks o Effort and willingness
Study sample: to make an effort

107 students in
fifth and sixth
grade

attended a specific biology the practical and theoretical
course in which topics such as element

endurance and strength or the

cardiovascular system were

theoretically addressed.

Daily PE No significant intervention
effects.
During one of the two PE Positive effects on motor

lessons provided, students  performance.
carried out an intense fitness

programme to enhance speed

and strength.
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3.4 Chapter summary

For the design of effective intervention programmepromote young people’s health in the
school setting, it is a premise to gain an overviexer the current state of the empirical
research findings in this field. It is essentialkimow what kind of intervention programmes
were carried out in the past years and it is algstntial to know which interventions were
effective and which were not. Therefore, also tus tresearch project it was essential to
systematically view the empirical studies that weegried out in the past years before
designing HealthyPEP (see chapter 4).

Consequently, in this chapter, in a first step (®e&tion 3.2), the international literature was
systematically reviewed and analysed in a systematview that presented the current status
concerning physical activity in school-based inémtion programmes carried out
internationally (Demetriou & Honer, 2012). The gysatic review included 129 intervention
studies that fulfilled the predefined inclusionteria. Most of these studies were of moderate
methodological quality according to the choseredatin this systematic review. The analysis
of the effects of the studies on the three targetls (psychological determinants of physical
activity, physical activity behaviour, and healthdafitness) revealed that these programmes
especially achieved positive effects on studentsdvdedge (87.5%), motor performance
(69.7%), and physical activity levels (56.8%). Aluhally, it was found that participants’
age, the type of intervention (only a physical \atti component vs. a combination of a
physical activity and a cognitive component), freqey and duration of the intervention
studies, and methodological quality had a modegagffect on the intervention effects.
Finally, also in this systematic review it was domed that only very few studies could
accomplish the difficult task of examining the nadr effects of psychological determinants
of physical activity.

In a second step, additional interventions caraedin German language countries that were
not included into the systematic review were présgtifsee section 3.3). These interventions
did not fulfil the inclusion criteria for the systatic review but are equally important in order
to present a complete picture of the current stafuthe empirical research in this field.
Altogether another 13 studies were presented tleme vespecially effective in improving
students’ physical fitness levels. Based on thdseies it becomes clear that specific
programmes need to be developed to enhance stutigrgss and that a mere increase in PE
is insufficient.

It can be concluded that more research is need#dsitiield in order to determine the health
effects that can be achieved in PE. Especially énn@any, studies are needed that examine
the effects of two or three PE hours per week esdtirrently laid down in the PE curriculum.
Only in this way conclusions can be drawn conceynire extent to which PE can contribute
to young people’s health.
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4 Intervention Study: Development and Evaluation of HealthyPEP

Based on the recent theoretical and empirical figsli(see chapters 2 and 3), in the following
chapter the intervention study of this researcljegtas described. After stating the objectives
of this study (see section 4.1), first, the develept of HealthyPEP(see section 4.2), and
second, the comprehensive evaluation of Healthydele section 4.3) based on Mittag
(2006) is presented.

4.1 Objectives of the empirical study

The empirical work of this research project hadvafold aim. The first objective was the
development of HealthyPERat should be a programme for the health enhaaceaf young
students during PE. HealthyPEP was designed baséuaeacurrent theoretical and empirical
findings in sports science concerning the methddghgsical fithess enhancement and the
influence of psychological determinants of physeativity during PE in young students.

The second aim was to carry out@nprehensive evaluation of HealthyPB&sed on Mittag
(2006) and to examine its short- and middle-terfact$ on students’ health. Therefore, first
preliminary analysesvere carried out to examine baseline differenetw/éen the IG and the
CG and to carry out a lost to follow-up analysis,which differences in the number of
dropouts between IG and CG as well as differenoethé baseline values between the
dropouts and the study adherers were examinedn8etite implementation of HealthyPEP
was evaluated using sevembcess measure§hese included the objective perspective of
university students as well as the evaluation oalthgPEP from the perspective of the
teachers and the students participating in therprome. The assessment of process measures
pursues the aim to continuously observe how wellititended programme was carried out
and how accurate the prescribed components ofrthgggamme were adapted by the teachers.
This is particularly important as intervention praigymes can fail for various reasons, as for
example because the programme was neither entioelgorrectly carried out (Mittag, 2006).
Third, theintervention effect®n the three target levels were examined. These agthe
psychological determinants level, in which the abkes attitudes, knowledge, motivation, and
self-efficacy were measured, b) the behaviour lemeWwhich physical activity levels were
viewed, and c) the health and fitness level, inclwhmotor performance, BMI, and health-
related quality of life (HRQOL) were assessed. €fiects of HealthyPEP were measured by
first analysing short- (T1-T2) and middle-term (T3) group differences within each group.
Here, it was hypothesised that differences existethe IG and the CG on all variables
assessed on the three outcome levels. Second, httve- §T2) and middle-term (T3)
differences between the IG and the CG on the medsomtcome variables were examined
and it was hypothesised that short- and middle-tiffarences existed between the groups on

2 The HealthyPEP material provided to the teachedstlae students are provided in the Appendix.
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all examined variables. Finallgdditional analysesvere carried out to receive a clear picture
of the effects of HealthyPEP. Therefore, possibierventions’ side effects on students’
levels of cooperation were examined. Additionalipoderating effects of the class
composition (mixed-gender classes, girls, boysiyjainBMI levels (underweight, normal
weight, overweight), and initial motor performanegels (low, medium, high) on students’
motor performance and BMI levels were analysed kst the influence of the school
clustering effects were viewed.

4.2 Development of HealthyPEP

Based on the theoretical considerations and thBnigs of the systematic review it becomes
clear that there are still many unanswered quesitoncerning the effects of PE on students’
health. For example, it is not clear how broadtligelth effects of PE can be, and even when
positive intervention effects occur it is not cldewm what specific intervention elements
these effects have resulted from (Baranowski, Asmter & Carmack, 1998; Demetriou &
Honer, 2012). Also questions concerning methodokdgispects and the overall study design,
which is used to evaluate these intervention prognas, remain unanswered. Studies need to
be designed according to the existing circumstaincdse setting in which they are planned to
be carried out but also according to criteria thidltguarantee high evidence based results.

Especially in Germany, the existing research gajgeming empirical evidence on the health
effects of PE is particularly large and therefanetlfer intervention studies are needed. The
empirical study of this project aims to contributethe research needed in this field. The
“Healthy Physical Education Programme” (HealthyPER)s designed based, first, on the
knowledge and information gained through the pedmgd, psychological, and training
science considerations (see section 2.2) and, decom the systematic review of the
international studies and the summary of the Gerstadies that is gathering the results of
the current research in this field (see chapted&@lthyPEP was designed to consist out of
eight health-promotion lessons, lasting 90 minegsh, which should be carried out in the PE
classes of sixth grade high school students. Ifath@ving chapter, the scientific conclusions
for the design of HealthyPEP are discussed andhduriore, each of the eight lessons of
HealthyPEP are described in detail.

4.2.1 Scientific considerations for the design of HealthyEP

Pedagogical considerations

The key aim of the school is to educate young peapld provide them with the capabilities
for an independent and fulfilled life. It shouldbprde them with the knowledge and the skills
for lifelong learning and the adoption of a heallifgstyle including regular physical activity
(Balz & Neumann, 2007). The pedagogical considenat{see section 2.2.1) have shown that
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the school is an ideal setting but also at the siime it has the obligation to promote
students’ health. The considerations from the mtsge of sport pedagogy provide the
explanation and the legitimacy as to why PE needslbpt and follow the target of students’
health promotion. As stated by Kurz (2008b) thigi¢ais one of the key objectives of PE as it
should promote students’ fithess and introducengessary skills and knowledge for young
people to lead an active lifestyle. Health promwotitas been adopted as one of the main
perspectives of PE in the PE curriculum where tléarly stated that PE lessons should aim
to educate students towards a physically activeheadthy lifestyle. This can be achieved by
providing opportunities for the students to exparee the sports culture and by influencing
young people’s personality, knowledge, and skilbtlgh physical activity. Additionally, PE
can promote students’ health in two ways: Firstabgirect enhancement of physical fithess
through PE and, second, in an indirect way by dthgatudents to be able to independently
adopt a healthy and active lifestyle (Neumann, 2(08eheid & Prohl, 2011). In order to
address students health through PE, physical mguimm order to develop students’ physical
fitness and a theoretical education on the hedlétts of physical activity should be carried
out during PE (Ministerium fur Kultus Jugend unc8@Baden-Wiurttemberg, 2004).

Training science considerations

From the perspective of training science, sevespéets concerning the design of HealthyPEP
need to be considered (see section 2.2.2). Oniyheelessons are planned according to the
training science standards of this age group aedPth circumstances, effects are likely to be
achieved on students’ health (Steinmann, 2004).eNkegless, some of the theoretical
recommendations need to be critically viewed andirtlusability in PE needs to be
guestioned. For example Hohmann (2007) emphasises need of time-limited PE
programmes to evaluate the effects on a specifi@iREsuch as students’ health promotion
and states that ten weeks is a suitable and recodabke timeframe for this. Following the
first contact with the 1G teachers (see section2,2t became clear that a timeframe of eight
weeks was the maximum time they were willing totipgrate in the study. Nevertheless,
when we included the measurements of the studéméspverall investigation timeframe
resulted within the ten weeks as recommended byrtdoin (2007).

The training science considerations concerrgngtent, equipment and material, methods,
and structureof the lessonwere used for the design of HealthyPEP. In gengnaéeds to be
stated that the HealthyPEP lessons were carriedrag a week, which is a very limited and
problematic frequency. Nevertheless, it was ainedige the time provided during every
lesson as effectively as possible. Therefore, ®ezcgses were chosen in a way to be able to
address all students independent of their physicedss levels and to provide them with the
opportunities to participate in their own pace withbeing overwhelmed or unchallenged.
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As emphasised by Steinmann (2004) strength andrancke are the fundamental elements of
fitness that especially need to be addressed dtlmgntervention timeframe. He states that
strength and endurance can be addressed duringagepessons, simultaneously during the
same lesson, or in the same lesson with diffenegrtceses promoting each element separately.
It is important to consider that especially in thiging age group, the training of the general
strength and endurance does not systematicallgrdifiherefore, in HealthyPEP, in some of
the lessons both strength and endurance were addrekiring the same lesson using a
variety of exercises and in other lessons the fagas set either mainly on endurance or
mainly on strength. In order to use the limited diravailable for PE as effectively and
efficiently as possible, theateriak used during the lessons were chosen very carefull
was important not to overload the lessons with @meint and thus to waste a lot of time for
their setup. For example, long benches, medicifis, wapes, and mats were used, but mostly
the students’ own body was used and thereforeddii@nal materials were required. For the
students’ strength promotion, tmeethodsof soft training and one set of repetitions during
circuit training were mostly chosen (Deddens & Duaiseck, 2006; Duwenbeck & Deddens,
2003; LaFleche, 2012). Nevertheless, during sontbeéxercises, as for example during the
strength exercises, carried out twice in theseteigteks in the form of a circuit training (see
lesson 1 and lesson 7 in section 4.2.2) the stadeathed high intensity levels, which clearly
exceed the limits of the load recommended by tlfietisoning method. For the enhancement
of students’ endurance, the continuous methodextiensive interval method, and the fartlek
method are recommended (Kénig, 2011). This recondatém to mostly use the continuous
method in order to enhance students’ endurancen@RE is problematic in the practical
implementation. It seems difficult to conduct andrrg out a reasonable amount of
components that aim at the enhancement of studentiirance and at the same time are
interesting and motivating for the students. Thesgjion arises whether an optimal training of
students’ endurance will much rather be achievesdban a combination of extensive and
intensive endurance methods during PE. TherefaréjaalthyPEP, a variety of endurance
exercises representing both endurance methods aaened out. For example based on the
continuous method, an exercise in which student® \esigned to estimate the duration of
three minutes and accordingly keep running durimg time was carried out. The shuttle-run
test, which is a continuous endurance element negdtigh intensity levels was also carried
out twice during HealthyPEP. Furthermore, the “mgmelay”, which can be seen as an
intensive endurance method, was carried out in lwthe students were divided into several
groups and were given the assignment to find magcpairs of cards that were spread on the
floor on the one side of the hall. Three studerdsfeach group had to run to the other side of
the hall and unveil two of the cards. If the candse matching the students were allowed to
take them with them and otherwise they had to rackhbwithout the cards. This procedure
was repeated until all the cards were on the ot of the hall. All eight lessons were
structuredin the same way to increase standardisation agarbeith the warm-up part of the
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lesson which physically and psychologically prepaitee students for the upcoming lesson.
The main part was structured in a way to placengtfeexercises before the main endurance
part of the lesson. Finally, a cool-down elemens warried out in order to calm the students
down and dismiss them for the next lesson in xeelatate.

Psychological considerations

Based on the psychological considerations (sedose@t2.2) and the findings from the
systematic review (see section 3.2) it was detezthithat HealthyPEP should influence the
following psychological determinants of physicatiaty: attitudes, motivation, self-efficacy,
and knowledge. It was concluded that these vasadne important when promoting an active
lifestyle among young people and therefore, thegukh be addressed in intervention
programmes.

As stated by Baranowski et al. (1998), little isolwm and it is highly unclear what aspects of
the programmes conducted are promoting physicaligcand what aspects are ineffective.
Unfortunately, this statement is valid even todd@yerfetriou & Honer, 2012). The
intervention programmes described in the previoystesnatic review (see chapter 3)
confirmed that not sufficient information concemithe programme content is provided when
publishing the results of intervention studies. &lsul in the journal articles a small section is
dedicated to the description of the interventioogoamme presenting only sparse information
about it. Much more, the focus is laid on the studgults independent as to how they
occurred. Concluding it can be said that the ir@etions were not consistently effective in
increasing physical activity among children and thoand that up to now insufficient
knowledge exists on effective methods to help cbridncrease their physical activity levels
outside the school setting.

More recently attempts have been carried out tosvardetter understanding on how and why
some intervention programmes worked and othersdtdvork (Abraham & Michie, 2008;
Albarracin et al.,, 2005). Abraham and Michie (20@%ktematically categorised all the
implementedbehaviour change techniquéBCT) used in social science research to establish
behaviour change. Altogether, they defined 26 B@Gdt treflect a variety of theoretical
accounts of behaviour change. These techniquessystematically analysed by tracking the
assumptions hidden behind every psychological theonsidered. Several theories, as for
example the theory of reasoned action, the thedrplanned behavior, social-cognitive
theory, and the information-motivation-behaviorakills model imply that providing
information about the consequences of an action affect attitudes toward a behaviour.
Thus, these theories represent the same behavamge technique. The authors created a
summary of these behavioural change techniqueshwhaov can be used to answer the
guestion how an intervention exactly works or fidtis procedure is also very useful for the
examination of the effectiveness of interventionogpgammes in meta-analyses. The

87



Chapter 3: Current Research

classification of behavioural change techniquesngta-analyses can provide high evidence
information as to which techniques are more eféecin promoting a specified behaviour. For
example, if interventions including the techniqupsovide information on consequences”,
“provide information about others’ approval”, angrémpt intention formation” were found
to be noticeably more effective in promoting a $jped behaviour than interventions that did
not include these techniques, this would suppastttieory of reasoned action and related
theories. The authors emphasise that charactenategventions in terms of the techniques
being used and relating these to effectivenessudamut the knowledge of potential change
processes and highlight theories likely to be nussful to intervention designers. In this way,
it can be distinguished between competing theasfelsehaviour change. In the absence of
such characterization of BCT, the implications ofervention evaluations for theoretical
development may remain unclear (Abraham & Mich@)& Rothman, 2004).

Following this work, Michie, Abraham, WhittingtoMcAteer, and Gupta (2009) carried out
a meta-analysis of 122 evaluation studies and eneanivhich techniques were most effective
for the promotion of health behaviours such as leegphysical activity and healthy eating.
They found out that those including self-monitoriagd at least one of four other self-
regulatory techniques derived from control thed@arver & Scheier, 1982), which include
“prompt intention formation”, “prompt specific goasetting”, “provide feedback on
performance”, “prompt self-monitoring of behavioudnd “prompt review of behavioural
goals” were significantly more effective than istentions not including these techniques.
Moreover, the number of BCT included in each int@tion programme did not increase
effectiveness. A reason for this might be thatghality of the implementation of BCT might
suffer with a rising number of techniques thatassigned to be carried out.

The findings by Abraham and Michie (2008) and Méchat al. (2009) were used for the
design of HealthyPEP where several BCT were chésencourage and promote students
psychological determinants of physical activity.nSequently, it was hypothesised that by
influencing these variables positively, studentsuddomore likely adopt higher physical

activity levels in the future. Altogether, five BGilere used in HealthyPEP: First, information
was provided to the students concerning the hémhaviour link. This information was

mostly given to the students during the theorefeats of HealthyPEP (see section 4.2.2). In
some parts of the lessons the students were adsignstudy worksheets and to answer
specific questions. The teachers also providedtiaddi information, which were discussed
with the students during the lesson. Second, thehtrs were instructed to give a general
encouragement to the students during the lessonsenung the accomplishment of the
assigned homework, which included physical actieixgrcises during the afternoon. Third,
HealthyPEP was designed to provide students witktenaexperiences and to give them the
opportunity to witness their own improvement. Tliere, in HealthyPEP a number of

exercises were repeated (e.g., the shuttle-rur) tesd the students were instructed to

document their results in their booklets (see sadii.2.2). In this way they could view their
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development and observe changes in their physittedsk. Fourth, during HealthyPEP the
students were instructed to reward themselvesdooraplished tasks during PE but also for
homework carried out. The students rewarded themsdly noting a predefined number of
bonus points in their booklets. At the end of HR#REP students gathering a high amount of
bonus points were specifically praised by the P&chers. Fifth, the students were given
homework in the form of physical activity exercigbat had to be carried out in the afternoon
or during the weekends. Thus, the students werengtiie opportunity to experience the
effects of regular training and to raise their aamass of the relationship between regular
physical activity and health. Several componentthefprogramme were repeated during the
treatment period in order to provide opportunifesthe students to master the exercise.

Methodological Considerations for the implementatxd HealthyPEP

Beyond the considerations made on the contenteofefsons a number of methodological,
organisational, and practical reflexions were ea@rmut to increase the quality of the health-
promotion PE lessons.

Hohmann (2007) suggests carrying out interventimg@mmes lasting for about ten weeks.
After talking to several teachers it was clear thatintervention programme exceeding a
duration of eight weeks would not be accepted ley ItA teachers. Therefore the health-
promotion PE lessons were designed to correspotidtive teachers demand. When adding
the PE lessons needed for the data assessmerttefa@valuation of the study, the total
investigation time amounted to a period of ten vge@lhe teachers emphasised that this was
the maximum of time they would be willing to panpiate in the study.

Theevaluation of the programme concépt fundamental component for the comprehensive
evaluation of intervention programmes. Based ouléfinition by Mittag (2006), this term is
very broad and it includes aspects such as theigisn of the existing problem, the aims of
the intervention study, the description of the peapvolved in the study, the study sample,
the data assessment methods, and the presentdtitie @assumed hypotheses. All these
indispensable components of a systematic intermergroject will be described in the next
chapter. Here, the term evaluation of the prograrnameept is restricted to the analysis and
the testing of various aspects of the treatmentthadmaterials used before the start of the
official intervention. Therefore, the health promat PE lessons for sixth grade students
designed by the researcher were tested by expedehigh school teachers several times.
They provided feedback concerning the feasibilitg éhe suitability of the content for sixth
grade students’ health promotion. Consequently, l#sson content and structure was
adequately adjusted based on the teachers’ feedback

It was important to take measures to increlasatment integrityin terms of the extent to
which the teachers implemented the health promdtiadessons. Therefore, the lessons were
designed in a standardised design and were docathantetail, in order to be clear and not
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to cause misinterpretation mistakes due to an andescription of exercises and procedures
of the lesson. Additionally, the IG teachers werevpged with all the material needed to
teach these lessons. These consisted of a file tweéhdetailed description of each health-
promotion PE lesson and all the extra material eged carry out these lessons. A number of
process measures (e.g., lesson observations,iewarwith the 1G teachers) were carried out
to evaluate the treatment integrity and are desdribter (see chapter 4).

In order to ensure the quality of HealthyPEP in ititervention schools, theeachers were
instructedby the researcher on how to carry out the lesdomsas made clear to the teachers
that they had to adjust the lesson content to keetabcarry it out with their class depending
on the size of the class and the circumstancevery @articular day. Some exercises would
then need to be cut off or expanded. It was alsdenwdear to the teachers that the target of
the intervention was not the not the evaluationhef teachers’ performance but much more
the evaluation of the effectiveness of this prograron several health variables of students.
Teachers were also encouraged to use the resullseofhuttle run test to evaluate their
students and on the basis of the results providdeg for that school term.

4.2.2 Description of HealthyPEP

In the following section, HealthyPEP that was @afrbut over a timeframe of eight weeks
and consisted of eight 90-minute health-promotidh |IBssons is described in detail. As
theoretically emphasised by Kurz (2008b), PE lesshould address students’ health both in
a theoretical and in a practical way. ThereforealthePEP consisted of a combination of
age-appropriate practical training, theoreticairedats, and some additional components (e.qg.,
homework and bonus points for various assignmesgs, Table 11). The structure of all
lessons was the same consisting of a warm-up m¢taxh part, a main part, and a final cool-
down part. Also, a number of the additional elersef.g., the mood measurement,
homework, and documentation of the favourite esesciand games in the booklet) were
carried out during each lesson. The content of tHgaEP was based on a combination of
new and already existing and in the literature doented games, relays, and exercises for the
promotion of mainly strength and endurance (Asabehr Edler-Koeller, & Maass, 2010;
Bader, Chounard, Eberle, Kromer, & Mayer, 2003;B&cker, 2009; Belz & Frey, 2009;
Beudels & Anders, 2002; Blume, 1995; Brugger, Schnm& Bucher, 2007; Deutsche
Turnerjugend, 1995; Hottenrott & Gronwald, 20091@0Jager, 2009; Kruber & Kikow,
2007; Lange & Sinning, 2009; Reim, 2009; Tille, 2D0In the following, a more detailed
description of each lesson of HealthyPEP is praVaied an overview is given in table 11.

The practical elementsduring HealthyPEP aimed to provide students thpodpnity to

experience the effects of regular training andaise awareness of the relationship between
regular physical activity and health. Several congmis of the programme were repeated
during the treatment period in order to provide apymnities for the students to experience
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mastery. Also mantheoretical elementwere integrated into HealthyPEP. Their aim was to
raise students’ awareness of the relationship twegular physical activity and health.

These elements were constructed so that students wexeive a small input from the teacher
or from a small handout and were asked to work tom ismall groups. Subsequently,

guestions were discussed with the entire class thed teacher provided some more
information. The theoretical elements were desigt®de suitable for young students.

HealthyPEP picked up on these theoretical elemamtlsintegrated them into the practical

elements of the lesson.

The teachers were instructed to implement a nundferadditional elementsduring
HealthyPEP and these are described in the followex§ A summary of these additional
elements is shown in table 11. Students of theel&gived a smalbookletat the beginning of
HealthyPEP in which they were instructed to nowrthomework, their results of the shuttle-
run test and the strength exercises (see lessol X)atheir favourite exercises and games,
and bonus points for the accomplishment of assigisnélhe students were instructed to
have their booklet with them at every PE lessomd&its were also encouraged to give
themselvesbonus pointsfor various accomplished assignments as for exanipk
accomplished homework and a good participationEinThe bonus points were gathered until
the end of HealthyPEP and students that receivedynmints over the investigation
timeframe were especially praised by the teacherthEBrmore, the students were asked to
document theifavourite exercises and gamearried out in each PE lesson in their booklet.
This collection of exercises and games should sasvbasis for ideas of possibilities to be
active in the afternoon alone, with friends or fgnmembers. Additionally, the results of the
shuttle-run testand a number o$trength exerciseswhich were carried out twice during
HealthyPEP (lesson 1 and 7) should also be docwudent the booklet. The aim was to
provide the students with feedback on their resaifid to give them the chance to observe
their development over the weeks. As already statiedlents were given various practical or
theoretical assignments ftnromeworkwith the aim to intensify and manifest the content
carried out during PE and to integrate physicaivagtinto the afternoon schedule of the
children. The “marathon” from Stuttgart to Athenasmhe biggest homework given. Here,
students were instructed to go running 10 timesafmut 15 to 20 minutes each time during
the intervention period. The students had to notéheir booklet the date and time of each
run. At the end of the intervention, the studehist thad accomplished the marathon were
handed out a certificate as a reward. Finally, estigl were encouraged by the teacher to give
a vagueestimation of their moodt the beginning and at the end of each PE lesSoa.
teacher showed the students a poster revealingilayswith its “thump up” indicating a
positive mood, a smiley with its “thumb horizongéllrepresenting a medium mood, and
finally, a smiley with its “thumb down” symbolising negative mood. The children were
encouraged to raise their thumb according to time@iod and thus provide information to the
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teacher on their mental state. Aim of the mood messent was to raise students’ awareness
of their mood state and how the mood changes dirinhg

Lesson Iconsisted of an introduction into HealthyPEP dmel handing out of the booklets.
During the main part of the lesson the studentk faot in a series of strength exercises such
as climbing steps, throwing a medicine ball onwad, sit-ups, press-ups and rope jumping.
Following these exercises, all students completexrl ghuttle-run test, which is a test to
estimate the maximum oxygen uptake (VO2 max) (L&gdrambert, 1982). This test is
especially useful for testing the fitness of studest school. The test involves continuous
running between two lines 20m apart in time of tkeorded “beep sounds”. The students
stand behind one of the lines and begin runningnwhstructed by the CD. The speed at the
start is quite slow and the students continue nopfietween the two lines, turning when
signalled by the recorded beeps. As the test pdscethe interval between each beep is
reduced, forcing the students to increase theiedsmarer the course of the test, until it is
impossible to keep up with the beep sounds. Iflitteis not reached in time for each beep,
the student must run to the line turn and try teltaip with the pace within two more beeps.
Also, if the line is reached before the beep soumtlds student must wait until the beep
sounds. The test is stopped if the student faileeéeh the line (within two meters) for two
consecutive ends. The recording is typically strred into 21 'levels’, each of which lasts
around 62 seconds. Usually, the interval of beggsliculated as requiring a speed at the start
of 8.5 km/h, increasing by 0.5 km/h with each letledreafter. The highest level attained
before failing to keep up is recorded as the séordhat test (Tomkinson, Léger, Olds, &
Cazorla, 2003). Finally, at the end of this lesgbe,“Noah’s ark” game was carried out as a
cool down. During this game the teacher spreags sif paper with animal names on the
floor so that each student could receive a papee. Students were instructed to run around
the hall until the moment the teacher called “NedHbod”, at which they had to take one of
the papers lying on the floor. For each animal papers existed and the students had to try to
find their “partner” by imitating the animal writteon the paper. As soon as the students
found their partner they had to run once arounchtikeand then head to the ark, which was a
mat in the middle of the hall. This game was rep@atveral times.

Lesson 2consisted of a combination of practical and thecaktelements with the aim to
provide students with knowledge and practical elgpees on the topic endurance and heart
rate. Before beginning the lesson students weredastbout their mood and then the
homework that was given to them in the previousdasvas once more discussed. In the first
part of the lesson, students were provided witleadlét with information on the pulse, its
frequency in different ages groups, and methodk which the heart rate can be measured.
On a second leaflet, the students were asked teesirisur questions on this topic.

As a warm-up the students carried out a three-raifgiiess-run”, in which they had to run
across the hall in a constant speed and estiméiteeframe of three minutes. When they
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believed that three minutes had passed they hatbporunning, sit down on the floor, and
measure their heart rate. The student with theestoguess was praised by the teacher. In the
main part of the lesson the students participatgutactical activities. Here, they were told to
perform several exercises and after each exerbesg lhad to measure their heart rate as
learned in the first part of the lesson. Furtheen@n endurance relay (lottery-relay) was
carried out. Here, the number 1-49 were spreadipside down at the one side of the sports
hall. The class was divided into four groups anchegroup received a lottery ticket, in which
they had to mark six numbers. Three students fraoh ¢eam had to run across the hall and
choose a number. The team that found all numberkadan the lottery ticket won the game.

In the final part of the lesson, an exchange betviee students and the teachers, based on the
elements of the lesson, was carried out. The teadked the students how they experienced
the lesson, which elements were especially tiring during which exercises their heart rate
especially increased. Finally, the association betwphysical activity and heart rate was
discussed. The teacher assigned homework to therggiwith the target to further engage
the students on the topic endurance, physicaliggtheart rate, and health.

Lesson 3aimed to improve students’ strength, provide theith wheoretical knowledge on
the topic physical activity and strength, and fipagderform a number of strength exercises
during PE which they could also carry out at homehe first part of the lesson, the children
were provided with a leaflet containing informatiaimout strength and physical activity and a
leaflet with questions, which they should answet discuss with the teacher. Following this,
a warm up game was carried out as a preparatiotiéostrength exercises. Enough material
for the exercises was placed in different areathefhall so that all students could exercise
simultaneously. The exercises were the followingaping on a bench, jumping over a bench,
throwing a medicine ball on the wall, sit-ups, gre®s, skipping rope, jumping on a box, and
sitting on an imaginary chair. In the last partteé lesson, a hockey match was carried out in
which the students used one of their shoes as kefiogtick. Finally, the students were
assigned to carry out five of the newly learnedreises with friends or members of the
family. Thus, the students were encouraged to lauikepertoire of exercises which they could
easily perform at home.

Lesson 4addressed for a second time the topic of endurandeheart rate. After discussing
the homework of the previous lesson, the lessornestawith a theoretical component
including a leaflet with questions that should bewered by the students and then discussed
with the entire class. Following this, the homewbnkarathon” was introduced. Here, the
students were assigned to run ten times a freeeohdistance of about 1-2 kilometres during
the afternoon in the next weeks. The date, timd,dastance of the run should be noted in the
booklet. After a warm-up game, the main part of tegson consisted of an endurance
coordination course planned to last for about 4@uteés and was accompanied by music.
Eight teams were built and each team received darels on which the number of the song
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was written and the exercises that should be chaig during that song such as jumping with
one leg over hoops, jump over benches, and puthskeé/es over long benches. The lesson
ended with a “mat-relay” in which two teams wereated and each team received a large
mat. The target was to move the large mat on theratide of the hall as fast as possible. To
achieve this, four students run simultaneously tdw#he mat and jumped on it. The students
had to run back to the beginning of the hall anty evhen reaching the start line the next
group of students was allowed to start running to@ahe mat. The team that first crossed the
start line with the mat won the game. Finally, hamgk was assigned to the students for the
next lesson.

Lesson 5Stargeted the increase of students’ knowledge onirtiportance of a strong and
healthy spine and to provide practical exercise¢l which children can achieve this. The first
part of the lesson consisted of a theoretical carapbin which the teacher gave information
to the students concerning the spine. Additiondhg, students had to answer some relevant
guestions on a leaflet. In the second part of élsedn, the “memory relay” was carried out in
which the students were divided into several groampd were given the assignment to find
matching pairs of cards that were spread on ther ftm the one side of the hall. Three
students of each group had to run to the otherdidiee hall and unveil two of the cards. If
the cards were matching the students were allowdadkie them with them. Otherwise they
had to run back without the cards. This proceduas mepeated until all the cards were on the
other side of the hall. During the main part of lxgson, the students carried out a number of
strength and stabilisation exercises in the graapoa example the “flying fish” where the
students are lying on the floor in two parallel sowith their heads next to each other. One of
the students should be carried over this row bysthdents lying on the floor. Additionally,
an endurance game was carried out where the classdiwided into teams and each team
consisted of a maximum number of five studentshEgoup began the “7 day race” at a set
starting line in the hall. One student of each tde to run to the other side of the hall and
back, pick-up a second student and run the santendes again. After each run one more
student joined the group until the entire group tagether. Following this, after each run one
student was dropped until the last student runeattwe final run. The team completing the
race first won the game. Before dismissing the esttgl to the next class, homework was
assigned for the next lesson. Here, the studergslgicheck the posture of their family
members and show them the exercises they had tedunng this PE lesson.

Lesson &onsisted of mainly endurance games and an inttimohuto acrobatics. The first out
of two endurance games was the “board game” inlwfoar teams were created and each
received a board on which a road map consistingbsgveral fields was drawn. Some of the
fields on the board described specific exerciseevdther fields where empty. The students
were also given a pair of dices and a token. Adogrdo the field on the board where the
token was placed, the students had to follow te&uetions and carry out the exercises such

as run one round in the hall with high knees/ cigchrms/ or sidesteps. When the field on the
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board was empty the students had to run once artenkall without any specific additional
exercises. The winner of the board game was the that reached the end of the board first.
During the second game “Bingo”, the students weverga card with several numbers and
instructions to exercises that had to be carrigduien the dice showed that specific number.
The team that managed to cross out all the numbershe bingo-card first, won the
competition. In the second part of the lesson, rmdion on acrobatics was given to the
students by the teachers and then they were ergmnlita try out some acrobatic positions
with a partner, and if there was time left thesereises should be demonstrated to the entire
class. The acrobatic exercises aimed to increassttbngth of the students and teach them to
improve their posture.

Lesson 7was a repetition of the first lesson in which thedents mainly carried out the
strength exercises in a circuit form and the settih test.

Lesson 8,he final lesson of HealthyPEP included elementshentopic “rough-and-tumble
play’. A number of games and exercises were cawigdn this framework with the aim to
promote students strength and to encourage theexperience body contact with their
classmates. An example of these games was “clpigs where every student had to adjust
a clothes peg on his or her T-shirt. The studeatkth steal the clothes peg from each other,
or in a variation form to get rid of their peg, Whputting it on the clothes of another student.
A second game was called “come on my side”. Thdestts were paired and were standing
opposite to each other separated by a line in #le \While holding each other’s hands they
had to try to pull their partner over to their smfethe line. A further game was called “move
the turtle”. One of the students lay in an abdompwsition on a mat and his or her partner
had to try and turn him or her around. The lessated with a discussion between the teacher
and the students concerning possibilities for beiagularly physically active during the
afternoon and on the weekends. This includes tlestopns with which people, when, and
where students could be physically active. Finalbgsons for being physically active and the
positive effects of regular physical activity wenaphasised. In a last action, the children who
completed the “marathon” were praised by the teaahd were given a certificate for their
participation in a marathon.

Motivational input during the follow-up

Following the main intervention programme of HegREP, the teachers were instructed to
provide a furthemotivational inputfor the students. Therefore, the IG was assigoezhiry
out the shuttle-run test another two times durimg follow-up timeframe during the three
month period after the main intervention. The targethis additional component was to
provide a motivational input for the students teefxebeing physically active beyond the
school hours in order to maintain high levels oerewbtain improvements in the test.
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Table 11  Content and Targets of the HealthyPERdres(Honer & Demetriou, 2012a)
PE
Content of the lessons Targets
Lesson
Practical elements Theoretical elements Furtl@mehts
1 « Introduction into the Discussion about the importance of strength and « Documentation of the * Endurance and strength

endurance for health.

programme by the
teacher

» Shuttle-run Test

» Strength exercises in

shuttle-run test and the « Awareness about the

strength exercises results in
the booklet
PA homework

importance of strength
and endurance

a circuit training ¢ Mood measure: raise
awareness concerning state
of mood.

2 * Endurance exercises ¢ Relationship between endurance, PA and pulse: « Bonus points for various  * Endurance
and games oWorksheet to be filled out in small groups. assignments Understanding of the
* Heart rate oTeacher-led discussion with the class. » Homework relationship between
measurement after e« Reflexion of the experiences between endurances Mood measure PA and endurance
various exercises. and heart rate.

3 Strength exercises in a Relationship between strength exercises and * Bonus points * Strength
circuit training muscles: * Homework » Understanding of the
oWorksheet to be filled out in small groups. * Mood measure relationship between
oTeacher-led discussion with the class. PA, strength, and health
4 Endurance: * Improvement of endurance: * Bonus points * Endurance
» “Long distance” run  oWorksheet with information. * Homework » Understanding of the

 Various endurance
games/exercises

oWorksheet to be filled out in small groups.
e Teacher-led discussion with the class.

relationship between
PA, endurance, and

Mood measure

health
5 Strength exercises -« Relationship between PA/strength and the spinale Bonus-points  Strength
stabilisation/protection  column: * Homework » Understanding of the
of the spinal column oWorksheet with information. * Mood measure relationship between

oWorksheet to be filled out in small groups.
» Teacher-led discussion with the class.

PA and a healthy spinal
column
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PE Content of the lessons Targets
Lesson
Practical elements Theoretical elements Furtremehts
6 * Exercises for the Discussion about the experiences during the PE « Bonus-points » Endurance and strength
promotion of lesson. o Homework
endurance « Mood measure
» Acrobatics
7 » Shuttle-run Test * Documentation of the * Endurance and strength
» Strength exercises in shuttle-run test and the
a circuit training strength exercises results in
- the booklet
* Bonus points
¢ Homework
¢ Mood measure
8 Strength exercises: Discussion about: * Bonus points  Strength
roughhousing oWhat opportunities for PA at home/duringthe  « Mood-measure « Sensitisation about
afternoon are there? regular PA

oWith whom can | exercise?
oWhy is it important to be regularly physically
active?

Note: PA=physical activity
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4.3 Evaluation of HealthyPEP

The study methods chosen to evaluate HealthyPEPRrasented in the following section in
detail. These include a description of the studeatsicipating in the programme, the study
design, a brief description of HealthyPEP as wellhee regular PE lessons that the CG carried
out. Additionally, the process measures selectegv&duate the programme implementation,
the variables chosen for the outcome evaluatiothefprogramme effectiveness as well as
additional measures are described. Also, the proeefbr the data assessment and the
methods used for their analysis are presentedoarate sections. Finally, after presenting the
intervention study results from all assessed paesl outcome measures, these findings are
interpreted taking into account several methodakgproblems that occurred during the
course of the study.

4.3.1 Study methods

4.3.1.1 Study sample

The study sample consisted M£516 sixth grade PE students (mean age 11.90 + .7&)year
Slightly more girls (54.7%) participated in the dyu Thus, assuming an adherence rate of
about 80%, a small to medium intervention effést1(75) could have been analysed with a
statistical power (I3 of 94% for the whole sample or 75% (girls) an&®6@oys) for gender
specific analyses, respectively.

Participants were recruited from high school indrstrict of Tibingen in the German federal
state of Baden-Wiurttemberg. Information about tiuelys and request for participation were
sent to the school directors by the regional cduamil interested schools were contacted by
the researchers. The ethics department of the mlef@iculty at the University of Tubingen,
the regional council, school directors, and teazlapproved the implementation of this study.
Students’ parents were informed about the studygawe their consent for their children to
participate in the programme.

The students were assigned to the interventionpy(tist N=297) and the control group (CG:
N=219) at the school sites in order to achieve alaindistribution in coeducational and
gender-segregated PE classes. This led to an ISstimg of three schools (ten classes) and a
CG consisting of four schools (eight classes).ciasses consisted of boys and girls (four IG,
two CG), seven classes contained only girls (th@&dour CG) and five contained only boys
(three IG, two CG) (see Figure 9).
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4.3.1.2 Study design and procedure of the data assessment

During the academic year 2010/2011quasi-experimental desigmas used to examine the

effects of HealthyPEP (see Figure 9). All studentshe chosen classes participated in the
programme because it was adopted into the curntulthe measurements of the IG and CG
took place during the same period. All measuremantbaseline (T1: November 2010 -

January 2011), one week after the intervention JEtwary 2011 - March 2011) and three
months after the end of the intervention (T3: AROIL1 - July 2011) were carried out during

PE lessons in school (see Table 12). Thus, it wasdito examine the short- and middle-

term (T1-T2 and T1-T3, respectively) effects of thiervention on three target levels.

The IG teachers were not blinded to the treatmentliition because they had to be instructed
about the intervention. CG teachers were infornfed they were participating in a study
examining the development of students’ motor penorce. The university students assessing
the data in the schools were blinded to condit{@vith the exception of the head researcher).

Since the German motor performance test needeshst five trained persons to be carried
out, a team of sports science university studerats built for the assessment of the motor
performance data. Basically, the team was madd vggalar university students working on
their bachelor or diploma thesis in the coursehid project and of some university students
who took part at only two testings during the engixamination timeframe. These students
were trained by the researcher during the courseuniiversity seminar.

The data assessment included a questiorh@ifeminutes) and a motor performance test (75
minutes). On the basis of the preliminary examoraand the reactions of the children while
answering the questionnaires, it was decided tggddbe length of the final questionnaires
not to need more than 15 minutes to be filled dhus, the study sample was divided into
two groups concerning the answering of the questioas. Table 13 shows which group of
students answered each variable. At baseline apdsatintervention, the implementation of
the motor performance took place during two PE sowhereas the filling out of the
guestionnaire took place during a third PE houduning a different school hour. During the
follow-up test, the data of the motor performanest tand of the questionnaire were both
assessed during only two PE hours.

Treatment and regular PE lessons

The intervention was carried out within a timefraofeeight weeks and consisted of eight
health-promotion PE lessonsach of which lasted 90 minutes and an additioralvational
input during the follow-up period (see section 2)2The teachers were instructed to teach all
eight health-promotion PE lessons even if a PE @g cancelled (e.g., because of an iliness
of the teacher). In those cases, the treatmerigeras expanded for a week.

% The questionnaires are provided in the Appendix.
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The IG was compared to a CG that was taught thelaedE lessons. These lessons were
carried out with the same frequency and duratiothadG lessons. The curriculum taught in

the CG was not the same in all CG classes bectes&¢erman PE curriculum does not

provide exact guidelines on lesson content in grside Thus, the content of the lessons

included activities such as gymnastics, swimming #oe traditional ball games. In general,

the content was characterised by a transfer obuariechniques in different sports rather than
by a focus on health and fitness.

In contrast to the regular PE lessons, health amkss was the central pedagogical
perspective for the IG lessons, which mainly cdesisof strength and endurance training
taught via numerous games and exercises. The kssonbined age-appropriate practical
training, theoretical elements, and some additimo@hponents (e.g., homework and bonus
points for various assignments). These elementgsepted the main difference between the
IG and CG lessons (see Table 11). Based on thevioeinahange techniques categorised by
Abraham and Michie (2008), the intervention lessainsed to provide information about the

behaviour-health link (through worksheets and dismns), general encouragement,
instruction, feedback on performance, contingewares (bonus points for various completed
assignments), and to set tasks (homework). Thesstidents were given the opportunity to
experience the effects of regular training and disa their awareness of the relationship
between regular physical activity and health. Sslveomponents of the programme were
repeated during the treatment period in order wvide opportunities for the students to

master the exercise (see section 4.2.2).
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School A
4 coeducative classe§
N=108

8 weeks 12 weeks

SchoolB
4 gender sep. classeg
N=125

P G Regular PE
2 gender sep. classeg HealthyPEP +

N=57 N=29 2x Shuttle Run Test

SchoolD
2 coeducative classes
N=62

SchoolE l l l
1girls class

N=21

Pre-Test Post-Test Follow-up
SchoolF - OQutcome Evaluatign - OQutcome Evaluatign - Qutcome Evaluatign
4 gender sep. classes - Process Evaluatio - Process Evaluatio - Process Evaluatio
N=105 (Students) (Students) (Students & Teachejs)

School G
1 girls class
N=28

v

Process Evaluatio
- Lesson observations

Figure 9 Description of the Study Sample Congistiut of Seven Schools Divided into the IG and Qg sghe Study Design for the Evaluation of
HealthyPEP.

101



Chapter 4: Intervention Study

Table 12 Timeframe of the Procedure of the DatseAsment for the Intervention Study

2010 2011
7
Group 8 November December January February March April May June July
Week 46| 47|48 |49|50|51|52|1| 2| 3| 4| 5 6 7 8§ 1p11|12(13|14|15/16|17|18(19|20|21|22|23|24|25|26|27|28
1
IG
2
3
CG
4
5
IG
6
7
IG
8
9
CG
10
11
IG 12
13
CG 14
CG 15
CG 16
CG 17
IG 18
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4.3.1.3 Measures

Based on theoretical considerations on the evaluaif intervention studies in the field of
health promotion, it is emphasised that not oné/dhalysis of the interventions’ outcomes is
important (Mittag, 2006; Potter, 2006a, 2006b; Rodspsey, & Freeman, 2004,
Westermann, 2002). It is equally significant first, promote and observe factors that
maximise the chances that a programme will be ssfgleand second, to examine the extent
to which the intended programme was implementedhen specific setting. Additionally,
further analyses are required to examine possitlkeeeffects of an intervention, moderating
variables, and other influencing factors such assithool effects. Only by completing these
steps it can be assured that the measured outdbeceséhave been caused by the treatment
and not by other factors.

4.3.1.3.1 Process measures

Several strategies were used to evaluate the pnogeaimplementation of HealthyPEP. First,
a series of PE lesson observations took place dipetl university students to examine
treatment integrity of the teachers of the IG amdain information about the content of the
regular PE lessons. Second, guideline-based ietgsvere conducted to obtain information
from the IG teachers on several aspects of therpmoge implementation and last, the
students were requested to evaluate HealthyPERmgdhie course of the questionnaire
measurements.

Treatment integrity and regular PE: Lessons obstovi

In order to gain information about whether HealtBiZPwas carried out by the IG teachers as
designed and to further receive information ondbetent of the regular PE lessons that were
compared with HealthyPEP, a standardized sheet deagloped (see the Appendix)
(Melchinger, 2011). The observation sheet consisetefdur parts: First, general information
about the PE lessons (e.g., date of the observaitmea of the beginning and the ending of the
lesson), second, an overall description of theoles®ntent and the duration of each element,
and third, a standardised six point Likert scabn@ing from 1 to 6), in which the observers
were asked to estimate the content of the PE le33os scale consisted out of 15 items such
as ‘Students are constantly in motion”, “Focus lies sinength”, “The relationship between
physical activity and health is explicitly addredseand “The teacher is competentfor the
entire observation sheet, see the Appendix).

Two university students tested the extent to whighresults documented in the observation
sheet were independent of the observer during &ghtours. The results showed that 74.6%
and 18.6% of the rated items differed maximally @oént or two points between the two
observers respectively. In 6.8% of the items, #ehce of more than two points existed
between the observers. This revealed that theses itgere not estimated objectively by the
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university students. Because these last itemsrddféecom lesson to lesson, it was not possible
to conclude that specific items were not in a pasito objectively describe the PE lessons
and consequently to omit them from the observatluet.

Teachers’ evaluation of HealthyPEP lessons: Gurdehased interviews

In order to receive the IG teachers’ view concegnseveral aspects of HealthyPEP, a
guideline-based interview was carried out with etedicher at the end of the intervention
(T2), at the same time of the students’ post-tAfiteight IG teachers agreed to provide
information during the interview on the followingects:

a) General information about the pre-arrangementseaiitHyPEP

In this first part of the interview, the teachersrerasked to provide information about the aim
of HealthyPEP and the extent to which this aimesponded with the official PE curriculum.
Also they were asked about the time and effort theay needed to prepare each PE lesson and
to compare this with the effort invested duringithiegular PE lessons before HealthyPEP.
Finally, the teachers were asked to provide infdionaon whether the necessary material and
equipment was available to carry out the lessoes|aately.

b) The extent to which HealthyPEP was successfulljempnted

In the second part of the interview, the teachessevasked to name differences in regard to
the content between HealthyPEP and the regulareB&ohs they used to teach. Also, they
were invited to comment on how well the implemeaptabf HealthyPEP had succeeded and
what problems they had faced during the implememtatmeframe. Additionally, they were
asked to provide detailed information to which exteach PE lesson had to be adapted,
which elements had to be omitted or changed inraimdoe taught in that particular class.
Finally, teachers rated the extent to which thenelets of HealthyPEP were familiar to them.

c) Perceived significance of HealthyPEP

During the third part of the interview, the teachewvere asked to voice their opinion
concerning the importance of the content taughinduhe project. This was further addressed
in detail concerning the practical and the theoattelements of the treatment. Further on, the
teachers gave information on whether they consitigre structure of the eight lessons to be
meaningful and, finally, the degree to which thedsints did their homework and used the
booklet.

d) General concluding remarks

In the final section of the structured intervieviae tteachers were asked to make some
concluding remarks concerning HealthyPEP. They vemieed whether the students were
motivated to participate in the lessons during tteatment and in which of the lesson

components they were especially motivated or unratead to participate. The teachers also
provided information about the motivation of theds#nts during the entire treatment, about
the direct and indirect feedback of the studentaceming HealthyPEP, whether they
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believed that the students had learned somethirmugh the theoretical elements of the
intervention, and whether the teachers thoughtttiestudents became fitter and participated
in more sports during the afternoon. Finally, teachers were asked whether they would
integrate certain aspects of HealthyPEP into tiegular PE lessons.

Students’ evaluation of HealthyPEP lessons: Questoe

In a final step, it was considered important toaobtthe view of the students concerning
HealthyPEP. Thus, at all three measurement ponmgsstudents of the IG and the CG were
asked to evaluate how they experienced PE duriaglast three weeks. In this way, the
within-group changes as well as between-group asmnguld be examined. For this purpose,
items such aslIn the last three weeks PE was better than usua&nsous/ varying/
interesting/ motivating/ fun*| was satisfied with PE’, ‘PE motivated me to dorengports in
the afternoon’ or ‘I learned a lot during PEvere used.

4.3.1.3.2 Outcome measures

The aim of the study was to evaluate the short-raitttlle-term effects of HealthyPEP on a
broad level of outcome variables. It was considemgdortant not to restrict the examined
intervention effects on one outcome level as thightnhave led to limited interpretation
possibilities of the interventions’ effects. As Rsc(2003) states, every intervention is
designed to achieve changes on a global level wikithe superior target of an intervention
programme. Only once the global target is setait be examined how this target can be
achieved. Based on this knowledge, the intervergimgramme can be designed to influence
or change the required behaviour of the particjpanthe wanted direction (behaviour level).
Theoretical models of behaviour change have shdahihterventions are usually not in a
position to directly influence the desired behavioThus, also the modification of
determining factors of this behaviour need to lkeanto account (see section 2.2.3).

Therefore, for the evaluation of HealthyPEP, vdaabon three target levels based on
theoretical considerations (see section 2.2) andirfgs from the systematic review (see
section 3.2) were assessed. These were a) thegbsgidal determinants of physical activity

level (motivation towards physical activity and Rjtudes towards physical activity and PE,
self-efficacy, and knowledge of the relationshipween physical activity and health), b) the
behaviour level (physical activity), and c) the ltleand fitness level (motor performance,
BMI, and HRQOL) (see Figure 10 and Table 13).

The primary aim of HealthyPEP was to determineinifleence of the variables on the global
health and fitness level. It was expected that éims would be achieved through the direct
influence of HealthyPEP but also through the chapigthe psychological determinants of
physical activity and physical activity itself. igg 10 shows the expected way in which
HealthyPEP is assumed to influence the three tdegedls. The bold arrow shows the
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relationship between the intervention programme thedthree target levels that are targeted
to be changed. It was expected that HealthyPEP dvafiuence the three target levels in a
positive direction, for example that a direct effea students’ physical activity behaviour
through the changed PE lesson that already inclade® physical activity would occur.
Additionally, it was expected that not only theetdir influence of HealthyPEP would lead to a
change in the three outcome levels but also inflesrbetween the three levels (shown with
dashed arrows) would result. For example, the omarighe psychological determinants of
physical activity could influence the physical aityi levels of a student. The diverse
direction of this relationship would also be potsilas for example, an increase in physical
activity levels due to HealthyPEP might show ineesh levels of students’ motivation or
attitudes towards physical activity. Neverthelessalso shown in the systematic review, only
very few studies examined the mediating effecthefpsychological determinants of physical
activity on physical activity itself as well as tme health and fitness variables (Demetriou &
Honer, 2012). It must be stated that this is allgighallenging task that requires as a requisite
the successful influence of the psychological daeteants by the intervention programme in
the first place, before being able to analyse amstiag mediating effects.

/ Target Levels \

Health & Fitness
= Motor performance

= BMI
= HRQOL
A
1
v

HealthyPEP Behavior
y » [ Physical Activity 1

Psychological Determinants
= Motivation

= Attitudes

= Self-efficacy

» Knowledge

_/

Figure 10 Target Levels of HealthyPEP (adapteBé&metriou & Honer, 2012, p. 187).

In the following sections, the measurement instmisdor the assessment of the chosen
outcome variables are described and their psychranpebperties based on reference samples
(when available) and on the sample of this stuéypaesented. Table 13 presents all assessed
variables during this study, their theoretical lrckind, the measurement instruments used to
asses these, and finally, the group of studentgtioaided information on these variables.
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Table 13 Assessed Outcome Variables: Theoretiaek@ound and Measurement Instruments

Reliability  Reliability

Target level Theoretical Outcomes Instruments (reference  (this study Group
background
group) sample)
Attitudes towards health . _
- effects of PA Steinmann (2004) - a=.74 A
Triandis (1975)
Ajzen (1991) _
Attitudes towards PE Mrazek, Schuessler, & Brauer (198 o> .91 a=.91 A
Psychological Deci & Ryan Motivation towards ggﬁéttizlrogtvglngg%?;le S i 0> 62 B
determinants of (19gg) regular physical activity ' =

physical activity : Seelig & Fuchs (2006)
Rheinberg (2008) Motivation: Enjoyment in Intrinsic Motivation Inventory (IMI)

PE Markland & Hardy (1997) i B 2k =
: SSA-Scale -
Bandura (1986) Self-efficacy Fuchs & Schwarzer (1994) - a=.85 A
Keating et al. Knowledge of health .
(2009) effects of PA Developed for this study - - A
Physical activity Lampert, Mensick, S grts club y MoMo-AFB-11-17 r=1.00 = .64 A
behaviour Romahn, & Woll PF;\ sical activity outside Woll et al. (2007)
(2007) Y y r=.93 = .47 A
the sports club
Steinmann (2004)
Bds (2009)
German motor performance test r=.85
Frey & Motor performance ) , 52 <r<.94 AB
Hildenbrandt (DMT 6-18) Bos (2009) (score)
Health & Fitness (1995)
Cole (2000) BMI Weight, height - r=.97 AB
Ravens-Sieberer, 3 R . —
Ellert, & Erhart Health-related quallty of K|N!j|_ Ravens-Sieberer & a> 70 oa=.84 B
(2007) ife Bullinger (2000) (score)

Note. The retest reliability of this interventictudy sample was based on the T1 and T2 valuesedf@ Cronbach’a was measured based on the T1 values of the shiilg sample.
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Psychological determinants of physical activity

Attitudes towards health effects of physical attivi

Students’ attitudes towards the health effects lofsiwal activity were measured using a
modified and shortened version of the questionnayr&teinmann (2004). This questionnaire
consists of a cognitive, a conative, and an affectiimension (Triandis, 1975). From the 43
items of the initial version, 10 items were chos$enthe questionnaire of this study. Four
items can be attributed to the cognitive dimenge@g., regular exercise is healthy; four to
the affective dimension (e.gl.feel better and healthy after being physicalttige’), and two
items to the conative dimension (e.(people who are regularly physically active live
longer’). Pre-test examinations of this questionnairerditiconfirm the three dimensions and
therefore the ten items were treated as one faR®&rability of the scale in form of internal
consistency was tested with Cronbactisind reached a value af=.74. Responses were
indicated on a seven-point Likert scale rangingnffoot at all true” to “very true”.

Attitudes towards PE

To assess students' attitudes towards PE, the (Geguestionnaire by Mrazek et al. (1982)
was used. Psychometric properties of the questioniveere measured by Mrazek et al.
(1982) with a sample of 484 children in the fiffgventh, and ninth class. A factor analysis
showed that the items loaded on one factor, whigilagmed 73.69% of the variance. All
items loaded between .40 and .83 on this firstofa@Mdn = .73). The reliability of the
guestionnaire in terms of internal consistency way high reaching Cronbachts values
between .91 and .95. For this study, only eighh#&avere chosen which were answered on a
seven point Likert scale reaching from “not attale” to “very true”. These were for example
‘no other school subject is as good as PE'l don't like PE'. Reliability in terms of internal
consistency of the eight items in this study was.91.

Motivation towards regular physical activity

For the assessment of students’ motivation towaetpular physical activity, several
guestionnaires were considered and were modifiemder to create a questionnaire suitable
for children. The questionnaires used were the tSdotivation Scale (SMS) by Pelletier et
al. (1995), the Situational Motivation Scale (SIMBYy Guay, Vallerand, and Blanchard
(2000), and the Sport- and Movement-related Seitoalance Scale by Seelig and Fuchs
(2006).

The SMS (Pelletier et al., 1995) was created t@essssn athlete’s intrinsic motivation (to
know, to accomplish, to experience stimulation)riagic motivation (external, introjected,
identified), and amotivation toward sport partidcipa. This questionnaire represents a
slightly deviated form of the self-determinationntauum (Deci & Ryan, 1985, 2004;
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Martens & Webber, 2002). The SIMS is designed tsess the constructs of intrinsic

motivation, identified regulation, external regidat and amotivation in regard to a specific
situation (Guay et al., 2000). Situational motigatirefers to the motivation individuals

experience when they are currently engaging incivigy. It refers to the here-and-now of

motivation (Vallerand, 1997). Finally, the sportadamovement-related self-concordance
scale by Seelig and Fuchs (2006) represents then@elanguage instrument for measuring
the self-concordance of sport- and exercise-relgbedis. Also this scale is theoretically based
on the self-determination theory by Deci and RyBE®86, 2004). All three instruments were
designed to measure the different facets of matimain adults. Thus, the chosen items of
these scales needed to be adjusted in order toumeeascth grade students’ motivation

towards regular physical activity.

Altogether 22 items were chosen that representedhtiee forms of motivation based on the
self-determination theory by Deci and Ryan (2004ese were the intrinsic motivation (e.g.,
‘I am physically active because the activity ienesting/fun), the identified motivation (e.g,

‘I am physically active because | want to do sonmgttifor my health), and the external
motivation (e.g.,] am physically active because | don’'t have anothgtion’) which included
two items that represented the introjected motiva{e.g.,| am physically active, because |
have the feeling that | should do so in order tel fgood). Because the differentiation
between these extrinsic forms of motivation is vémn, it was especially difficult to
differentiate the items accordingly for this youage group. Therefore, the external and
introjected forms of motivation were merged intcearategory and represented the external-
introjected motivation of children towards regybéaysical activity.

The items were rated on a seven point Likert scatging from “not at all true” to “very
true”. Psychometric properties of this scale reséatatisfactory reliabilities. The subscale
external-introjected motivation had a Cronbach’s .62 (one item was omitted from all
further analyses in order to increase the religbiif the scale), the identified motivation
a = .79 and the intrinsic motivatian=.75.

Motivation in PE

Motivation in PE was assessed using the enjoymeatesof the Intrinsic Motivation
Inventory (IMI) (Markland & Hardy, 1997). Accordingp Mcauley, Duncan, and Tammen
(1989) and McAuley, Wraith, and Duncan (1991), litié determines an individual’'s level of
intrinsic motivation as an additive function of tfi@eur underlying dimensions: perceived
competence, interest-enjoyment, pressure-tensiwh,effort-importance. The full set of 27
items has been rarely used, and it has been emsplasiat the inclusion or exclusion of any
factor does not affect the properties of the remgifiactors. In addition, the subscales can be
shortened by eliminating redundant items withouhpmmising their reliability. Finally, the
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generic scale items can easily be modified to cefietrinsic motivation for any particular
activity (Markland & Hardy, 1997).

In the course of this study, students’ intrinsictivettion towards PE in the last three weeks
was measured using the interest/enjoyment substale IMI. Originally the scale consists
of seven items such asenjoyed doing this activity very muchbr ‘I would describe this
activity as very interesting'The items of this scale were translated into Gerrand were
modified to specifically assess students’ intringiotivation of PE in the last three weeks.
After a first test of the questionnaire, two itemsre omitted to increase the reliability of the
scale. The items were rated on a seven point Lieate reaching from “not at all true” to
“very true”. Reliability in terms of internal corstency was high reaching a Cronbaai’sf
a=.84.

Self-efficacy

To assess students' self-efficacy levels, the Geri@8A-Scale by Fuchs and Schwarzer
(1994) that consists out of 12 items was used,(éa@mn sure that | can carry out the planned
physical activity even if | am very tired/l haveries/ friends are over for a visjt’ Students
were asked if they were confident to exercise @tyleven if several barriers were faced.
Answers were provided on a seven point Likert scatging from “not sure” to “very sure”.
A Cronbach’su coefficient ofa = .85 was calculated on subjects’ pre-test scores.

Knowledge

A questionnaire was needed that specifically meakstine gained knowledge based on the
theoretical components of HealthyPEP. Thereforpjestionnaire was designed with multiple
choice type answers to measure students’ knowledgeit the health effects of physical
activity especially for this study. Altogether nimpiestions were formulated and several
possible answers were provided. Students weregalen the possibility to note that they did
not know the correct answer. The questions includa@ were for examplélow does the
pulse rate change after a long term endurance trg#’, ‘How many muscles does a human
have?’or ‘What kind of training is best for an upright post@.

Physical activity behaviour

For the measurement of students’ physical actietels, the German questionnaire MoMo-
AFB-11-17 constructed by Woll et al. (2007) wasdisEhe questionnaire was too long to be
entirely used for this study and therefore only theestions assessing the overall MVPA
levels, the exercise levels in the sports club, gredexercise levels outside the sports club
were used. In the following, the chosen items usegssess students’ physical activity levels
in this intervention study are described.
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In the first part of the questionnaire, studewtgrall MVPAwas assessed. Here, MVPA was
defined as any activity that increases your hedet and makes you get out of breath some of
the time. Examples of such activities (runningsknvalking, rollerblading, biking, dancing,
and football) were also provided to the studentsrater to clarify to what kind of activities
students should refer to when answering these ignes{Parry-Langdon & Roberts, 2004).
Two questions were used to measure students’ O\MK4PA. In both questions, they were
asked to name the number of days in a week, rarfgomg O days to 7 days, in which they
were at least 60 minutes physically actf\@ver the past seven days, on how many days were
you physically active of a total of at least 60 npar day?’and‘Over a typical or usual week,
on how many days are you physically active for taltof at least 60 minutes per day?’
(Parry-Langdon & Roberts, 2004; J. J. ProchaskbisS& Long, 2001). For the analysis of
the overall MVPA, the two questions on the physiaalivity of a) the last week and b) a
usual week were averaged resulting into one scbré. (Prochaska et al., 2001). An average
score of five or more meets the primary guidelihatdeast 60 minutes of MVPA on five or
more days. Additionally, the use of these questemables a comparison between this study
sample and international data. The retest-religbifi the reference sample was satisfactory
reaching a value of r=.83 (Romahn, 2008). In @@ of the sample of this study, the
reliability values were lower. The retest-relialyilibetween T1 and T2 was questionable
reaching a value of r = .47, between T2 and T3as$ womewhat higher r = .74, and finally,
between T1 and T3 a reliability of r = .62 was meed.

In a further block of questions, the students wasked to provide information on their
amount ofexercise within a sports clulFirst, it was asked whether the students were
members in a sports club and if yes, they weredagk@rovide information on the sport they
were playing, the frequency with which they playbs sport or trained each week, and the
duration of each sports session. The students @agtion to provide information on two
sports they were practicing in the club. The retekability of the reference group reached a
value of r=1.00. Although no further details weareovided in the research project by
Romahn (2008), it is assumed that this correlatsders only to the question whether students
were member in a sports club and does not desthidereliability of the total minutes
students spent exercising in a sports club. Duittiig) study, the retest-reliability concerning
the minutes exercising in a sports club was caledlabased on the CG. The results
concerning the retest-reliability of this item img study were r = .64 (T1-T2), r = .47 (T2-
T3), and r = .56 (T1-T3).

Similarly to the previous question, students wdse aequested to give information on their
amount ofexercise outside of the sports clitere, the same questions were placed as in the
previous part. It was asked about the sport thayeul, the frequency with which it was
carried out, and the duration of each session. Atswerning this item, the retest-reliability
values were high in the reference sample with@3=(Romahn, 2008). The retest-reliability

based on the CG of this study was r = .47 (T1-12),20 (T2-T3), and r = .39 (T1-T3).
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Health and fithess

The final block of outcome measures consisted efvtdriables motor performance, BMI, and
HRQOL that formed the health and fitness targetllev

Motor performance

Students’ motor performance was measured usin@G#rean motor performance test, DMT
6-18 (B6s, 2009; Tittlbach et al., 2011), which wiaseloped within the scope of the German
Society of Sport Science. The instrument consi$teight tests that measure students’
endurance, strength, speed, coordination and fleyiba 20m sprint, a standing long jump,
press-ups, sit-ups, backwards balancing on bars different widths, sideways jumping,
stand-and-reach flexibility, and a 6-minute rure(3able 14). With this test, the current motor
abilities but also changes over time in childred adolescents between the age of 6 to 18
years can be measured. The psychometric propéstsd with the sample of this study were
satisfactory, with only two exceptions. Test-retesiability over eight weeks in the CG was
r = .85 for the motor performance score and vaftiech r = .52 to r = .90 for the seven tests.
The reliability of the sideways jumps and balancimackwards had only medium retest
reliability (r =.52 resp. r =.57).

The original testing of the psychometric measumeshe DMT test showed very good
objectivity measures between two testing persons.96). A medium reliability of the
sideways jumps and balancing backwards was alsulfoguthe analyses by Bos (2009). Bos
(2009) discusses that this might be caused by itite proportion of coordination tested by
these tests, which is more difficult to be measwerdhpared to endurance or strength. In
general, the reliability of the test was satisfagt®6s (2009) found an improvement of 6.3%
in the second testing. All learning effects werdem10% but significant — except of the 20m
sprint — and indicate a learning effect. From thasalyses it can be concluded that the
learning effects are bigger in the tests with ratb@ordinative elements such as balance
backwards, press-ups and sideways jumps in conopatis the test consisting more of
endurance, strength and sprint. Furthermore, tlyehgsnetric properties provided by Bos
(2009) concerning the validity of this motor perf@nce test are satisfactory. Content validity
was examined by expert ratings concerning the megéuiness and the feasibility of each test
component. Criterion validity was tested by commparihe results of the DMT with the
membership of the children and adolescents in spubs. It was assumed and confirmed
that sports club members would achieve higher galu¢ghe DMT.

The statistical analysis of the DMT can be carrad for each motor performance test
separately or based on the overall results ofd@ke For the latter, a motor performance score
can be estimated by calculating the arithmetic mefathe Z-values of each test (while
excluding the stand-and-reach flexibility).
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Table 14 Eight Week Retest-Reliability in Motorrféemance Based on the CG of this Intervention
Study

Test description, number of CG students, reteisthidity values

Motor performance score

Sum of the z-values of each motor performance test
(stand-and-reach flexibility test was excluded) and
division by seven.

N =206, r = .85

20m Sprint

The test involves running a maximum sprint over
meters, starting from a stationary position witfoat
behind the starting line. The time is recorded nadlyu
using stopwatches.
N =187, r=.67

Sit-ups

The maximum number of sit-ups in 40 seconds.
student lies on his back on a mat with knees fleate
90 degrees. A partner anchors the feet to the gro
The hands are placed by the side of the head an
elbows point towards the knees. The student ha
raise the trunk so that the elbows touch the knEes.
trunk is lowered back to the floor so that the $tieu
blades or upper back touch the floor.
N =205, r = .63

Press-ups

The maximum number of press-ups in 40 seconds.
student lies on his belly on a mat with his ha
touching at the back. Then, the hands are placed
to the shoulders and the body is pressed-up with
body and legs in a straight line, feet slightly rap4
When the arms are stretched, the one hand toulcbe
other and then back to the starting position, inctvh

at the students’ back.
N =205,r=.62

Standing long jump :
The student stands behind a line marked on thengrc%

with feet slightly apart. A two foot take-off ananding /
is used, with swinging of the arms and bendinghef :
knees to provide forward drive. The subject attesnpt
jump as far as possible, landing on both feet withy ¥
falling backwards.
N =205, r=.84
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Test description, number of CG students, reteisthidity values

Sideways jumps

Over the course of 15 seconds, the student mugi |
with both legs at the same time, as quickly asiptess |
sideways over the middle line between two mar
squares (50cmx50cm).

N =203,r=.52

Balance backwards
The students had to balance backwards on bars
different widths (6 cm, 4.5 cm, 3 cm). Each st
received one point resulting into a maximum of lto
points when reaching the other side of the bar.
N = 206, r =.55

Stand and reach flexibility
Students had to stand on a bench and reach as f
possible to the ground and further down. They reszki
positive values when they reached below their toek B
negative values if they did not reach their todseyl

had to remain in the furthest position they coddch }
for 2 seconds.

N =205, r=.90

6-min run
The students run around a marked volleyball figld
the sports hall for 6 minutes.
N =185,r=.81
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BMI

The Body Mass Index (BMI) is the most commonly eoyeld index of adiposity status
among children and adolescents (Demetriou & H&2@t2).BMI and its normative values in
adolescence are dependent on age. A normal BMIpefson aged 11 years is different from
a normal BMI of a person aged 17 years. This diffee has not been considered in this
research project, since here only the changes ih@®of importance. Standard procedures
(electronic scale and stadiometer) were used tsuneadody weight and body height. Body
weight was measured in light clothing without sha@sll was calculated by dividing the
weight (kilograms) by height squared (meters). -Fetdst reliability over eight weeks in the
CGwasr=.97.

Health-related quality of life (HRQOL)

The generic German questionnaire KINDL-R measuretdren’s HRQOL in terms of
subjective perception of physical, mental, sogmychological, and functional aspects of
well-being and health (Ravens-Sieberer, Wille,|1et2®08). It is comprised of six sub-scales
(physical well-being, emotional well-being, seltesm, family, friends, and school), each
containing four items with a total of 24 items thieh the participants are asked to respond
on a 5-point Likert scale. Examples for items oa physical well-being scale weltdelt ill" ,

or ‘I was tired and worn-out’On the emotional scale, items suchldsad fun’ and‘laughed

a lot’ were given. On the self-esteem dimension, itemse Vi@ examplel was proud of
myself, and 1 had lots of good ideasOn the family dimension, examples of items weére
got on well with my parentsand 1 felt fine at home’ On the friends dimension, examples
were‘other kids liked mebr ‘I got along well with my friends’Finally, on the dimension of
everyday functioning, items such @®ing my schoolwork was easynd’‘l worried about
bad marks or gradesiere provided.

The sub-scales of these six dimensions were comibioeproduce a HRQOL score with
values ranging from 0 to 100. Psychometric propsrtieported by Ravens-Sieberer et al.
(2007) revealed a high degree of reliability (Craciisa >.70) for most of the subscales and
samples and a satisfactory convergent validity haf procedure. In this study, reliability
scores were a bit lower, ranging from @of .46 for the school dimension to arof .80 for
family. Additionally, the other subscales revealbé following values:physical wellbeing

a = .62, psychological wellbeingr = .60, self-wortha = .67, and friendst = .59. The overall
HRQOL score reliability was. = .84. For economic reasons, only half of the damyas
asked to answer the KINDL-R questionnaire.
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4.3.1.3.3 Additional measures

Interventions’ side effects: Students’ cooperation

PE persuades a number of targets which are masfastthe educational curriculum such as
the development of students’ personality, teactohgralues, the willingness to perform,
empathy and cooperation, fairness, team spiritsidenation and integration of weaker
students and helpfulness (DOSB, DSLV, & DVS, 2088z, 2008b). It is not possible to
pursue all of these targets at the same time.ddstdifferent targets must be set and followed
over a limited timeframe. Therefore, this interventstudy focuses on the aim of students’
health enhancement. Nevertheless, it is importandlso examine whether this treatment
might have led to unwanted side effects (Mittagd)@0n a way that students of the IG might
not develop in the same way as the CG studentwinther targeted goals of PE.

Because it was not possible to assess variablak fields which PE aims to target, only the
willingness of students to help their classmates wsamined using a dimension of the
LASSO questionnaire (Saldern & Littig, 1987). Theale consisted of eight items as for
example‘Most of the students in our class help each otthering the lessons”Students
which have understood a specific assignment widik tine other students also understand the
exercise/question stated by the teach&he items had to be answered on a 4-point Likert
scale ranging from “not at all true” to “very truerhe reliability of the scale was very good
reaching a Cronbachts= .84.

4.3.1.4 Data analysis

For the comprehensive evaluation of HealthyPEPers¢wnethods including both qualitative
and quantitative methods for the assessment ofd#te were implemented. As stated by
Mittag (2006), for an efficient analysis of intentn effects in the school setting, a
combination of qualitative and quantitative reshareethods is required. Due to the fact that
different kinds of data were collected during tloeirse of this project, the analysis was not
the same for all measures. For the analysis of glecess measures, qualitative and
guantitative methods were used whereas the outcoessures were evaluated only with
guantitative methods.

The process measures consisted of three aspects: First, thigservations of the health
promotion PE lessonand the regular PE lessons were analysed usingatitptive analysis
procedure. Here, in the first step, the data gaiinech the standardised observation sheet
specifically developed for this intervention studere systematically described and in the
second step;tests were carried out to examine differences éetwthe two groups. Second,
the gained data from thaterview-based evaluation of the PE lessons bytéheherswere
analysed using a qualitative perspective. The tesgained from the interviews were
systematically summarised and presented for eaebtign stated in the interview. Third, the
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data gained by theguestionnaire-basedtudents’ evaluationof the health-promotion PE
programme were analysed using descriptive and anfed statistical procedures. These
procedures were similar to the ones describeddridlowing for the outcome variables. The
main focus of the analysis was set on the exanonadf within-group differences in the
timeframe of the main intervention (T1-T2) and dgrithe follow-up (T2-T3). Additionally,
between-group differences were analysed at T2 an(fof the detailed statistical procedure
see the following text).

The examinedutcome variables were analysed using descriptive and inferentiatistcal
procedures. In the following section, the procedafréhe statistical analyses of the assessed
outcome variables as well as the students’ evalnaif the health promotion PE lessons are
described. In a first step, gender was not takém @amcount. Only in a second step, since
gender was an effect modifier, all analyses wereieth out separately for girls and boys.
Analyses were performed using SPSS version 19.

1. Baseline group differencewere tested using independdrtiests and chi-square tests
depending on the level of measurement to ensure the IG and the CG did not
significantly differ at T1. The statistical sigraéince level was set pt= .05.

2. Lost to follow-up analysisvas performed using a chi-square test to examiiifierehces
between the number of dropouts in the IG and the &32 and T3, respectively.
Furthermore, independeitests were used to analyse differences in all efdatcome
variables at T1 between the dropouts and adhetrdi2 and T3, respectively (Des Jarlais,
Lyles, & Crepaz, 2004). Similar to the baselineugraifferences analysis, also here the
statistical significance level was sefpat .05.

3. Missing valuesfrom the KINDL-R questionnaire for the assessmehtHRQOL were
calculated as the mean of the available items vatdmast 50% of the items of each scale
were answered.

4. Short- (T1-T2) and middle-terfT 1-T3) within-group differencesvere tested usingtests
in order to examine the direction and the stabdityhe intervention effects. Additionally,
figures were drawn that describe the developmemstuadents in these outcome variables.
The developments need to be interpreted with cautecause the numbers of students
vary across the measurements and are thereforen dvéttv dashed lines. In these figures,
T1 includes the students that were measured ifirstedata assessment, T2 represents the
students whose data exist at the measurement TITZndnd finally, T3 represents the
students that participated in the T1 and T3 daliacioon.

5. To estimate the short- and middle-temmtervention effectsgroup differences were first
examined concerning the entire study sample witlsepiarating the students by gender,
and second, gender separated analyses were camtedlrhe group differences were

calculated by ANCOVA using the baseline values (dfljhe analysed dependent variable
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and baseline BMI values as the covariates (C. $isD@010; Vickers & Altman, 2001).
Concerning the differences between IG and CG atam@ T3, the intervention was
evaluated as effective when the statistical testhred a probability of error smaller than
5%. In these cases it was interpreted that a signiff difference existed between the IG
and the CG.

. For the further interpretation of the within andveeen differences, tweffect sizesvere
calculated: Cohen’s d angf. Cohen’s d was estimated using the standard dewiaf the
entire group at T1 (Kazis, Anderson, & Meenan, 198%nhart, 2004). For the within-
group differences, only Cohen’s d was used andHerinterpretation of the intervention
effects, both effect sizes were calculated (BortSéhuster, 2010). Only by providing
standardised effect sizes, comparisons acrossefhtfeneasures and studies are possible.

. Because students were allocated into IG or CG bonddevel,school clustering effects
might occur.A multi-level analysis to examine these school @#ecould not be carried
out because at least 30 schools would be requii@dg & Hox, 2004). Also a regression
analysis with dummy variables, as recommended riwaller sample sizes (Demidenko,
2004), to estimate the explained variance by thtofa group and school is not expedient
because both factors are confounded to a certéamex herefore, ANCOVAs within each
group were calculated to examine significant déferes between the three IG schools and
between the four CG schools on the main outcomeéahas in which significant
intervention effects were measured. These wereeffaticy, motor performance score,
and BMI.

. Several analyses were carried out to examine whgihssible moderatingvariables
existed that influenced the relationship betweea ititervention programme and the
outcome variables. Therefore, it was examined wdrethe class composition, students’
initial BMI levels, and the initial motor performea level variables had a moderating
effect on the study outcomes. The class compostosisted of three groups: a) mixed-
gender classes, b) only girls classes, and c) bolys classes. Concerning students’
baseline BMI levels, three categories were crealérbse included the “underweight”
group of students with the lowest BMI levels at ddae (BMI< 16.5), the “normal
weight” group (16.5 < BMK 20), and finally, the “overweight” group, which chahe
highest baseline BMI levels (BMI > 20). Also conu@g the baseline motor performance
levels, three categories were built. These inclustedents with low motor performance
levels (MP score 105), students with medium levels (105 < MP seotd 0), and finally,
the group of students with high baseline motor grenbince levels (MP score > 110).
Differences between IG and CG in these subcategyoriee calculated by ANCOVA using
the baseline values (T1) of the analysed dependsidble as the covariate and the level
of significance was set fo= .05. This procedure is analogous to the conctptatistical
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interaction, with the association-AC varying across levels of the moderator B (Bauman
et al., 2002).

9. Sum score calculationsere made for motor performance and the KINDL tjoasaire in
order to provide an estimation of the interventeffects of the overall construct. The
motor performance score was created by calculating z-values of each motor
performance test and then summing up the seves (&sind-and-reach test was excluded
from this calculation) and dividing them by sevé@uancerning the KINDL questionnaire
the average of the 24 items used to assess stuENPOL was used to define the sum
score of the scale.

4.3.2 Study results

In this section the results of the evaluation olte/PEP are presented. All the analyses were
carried out for the entire groups without diffeiatihg by gender and also for the two genders
separately. First, preliminary analyses were cotatlcthat included the baseline
characteristics of the two groups and the desonptif the dropouts in the lost to follow-up
examination (see section 4.3.2.1). Second, thdtsesn the process measures concerning the
study implementation are presented (see sectio2.2)3third the intervention effects (see
section 4.3.2.3) and finally, some additional ase$/to complete the picture of the study
results are presented (see section 4.3.2.4).

4.3.2.1 Preliminary analysis
4.3.2.1.1 Baseline characteristics

The data analysis revealed baseline differencebetween IG and CG on the psychological
determinants of physical activity or physical aityivbehaviour itself (see Table 15). There
were also no baseline differences in motor perfoigaaxcept in sideways jumps in the entire
group (d=0.22). Significant baseline differencesMeen the IG and the CG existed in girls’
BMI (d=0.35). Finally, concerning the demographgriables, no significant age or gender
differences were found, but there was a significdifference in gender distribution
(’(1, 513)=3.94p=.047). The significant difference in sideways jwpas not considered a
confounding variable because it was not assumenfiteence students’ development in the
other examined variables during the study invesbgaimeframe. The significant difference
between gender distributions was not further caared as the intervention effects were also
analysed separately for both sexes.
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Table 15 Baseline Differences Between the |G &eddG in the Outcome Variables

b IG cG
Variable  Grour M + SD N M + SD T df p 95%Cl d
Atitudes tow Total 128 578+ .76 67  564+.77 119 193 .24 9-87 0.18
health effectsGirls 89  5.74+.70 33  568+.74 .46 120 .65 -35  0.09
of PA Boys 39 586+.91 34 561+.8 124 71 22 -G 0.29

_ Total 126 554+120 67 537+147 .85 191 .40 22-56  0.13
Atitudes o g8 550+120 33  502+1.60 175 119 .0806-1.01 0.36
towards PE

Boys 38 5.63+1.22 34 5.70 £ 1.27 -.25 70 .80 ;-B6 0.06
Total 124 4.45+1.19 67 4.34+£1.28 .59 189 .55 26;-.48 0.09
Self-efficacy Girls 87 452+1.15 33 418 £1.25 143 118 .16 13;-.82 0.29
Boys 37 4.27+1.28 34 4.49+1.31 -72 69 .48 ;-83 0.17

) _ Total 114 5.29 +1.50 109 5.40+1.28 -56 221 .58.47; .26 0.07
Enjoyment in

. Girls 41  547+150 72 550+1.17 -11 111 .91 53:.48 0.02

Boys 73 519+1.49 37 520+146 -02 108 .99 0169  0.00

| Total 116 356+1.11 110  3.47+.96 65 224 5118-36 0.09

Externa Girls 42  333+1.04 73 3.30 +.93 17 113 .86 38 0.03
motivation

Boys 74  3.70+1.13 37 3.82 + .94 .57 109 57 :-36 0.12

— Total 116 4.33+1.19 110 4.21+1.01 79 224 43.17-41 0.11

dentifie Girls 42  405+115 73 4.09 + .96 .22 113 .83 4:85 0.04
motivation

Boys 74 449+1.19 37 4.45+1.09 16 109 .88 ;-2 0.03
Total 115 524 +1.25 109 5.19+1.10 30 222 .77.26;-.36 0.04

Intrinsic Girls 41 515+125 73  511+1.22 14 112 .89 4-51 0.03
motivation
Boys 74 529+126 36 5.34 + .80 .25 108 .80 :-8a 0.05
Total 126 4.71+170 66  4.68+1.41 13 190 .89 45-51  0.02
Knowledge Girls 89  4.79+1.61 33 503124 -79 120 .43 86:.37 0.16

Boys 37 454%191 33  433%149 50 68 .62 -16@3 0.12
Total 124 3.90+166 66 3.64+152 105 188 .29.23-74 0.16
MVPA Girls 87  387+1.60 33 355145 .99 118 .33 2:85 0.20
Boys 37 397+1.82 33 373+161 .60 68 .55 -587 0.14
Minutes sper Total 88 207.27 £202.0749 258.70 +211.32-1.41 135 .16-123.84;20.9 0.25
inasports Girls 61 199.51+212.6821 217.64+253.09-0.32 80 .75-130.65;94.3 0.08
club per weelgoys 27 224.81+178.2728 289.50 +172.17-1.37 53  .18-159.46; 30.0 0.37
Minutes spenfotal 69 228.59 +208.1040 217.63+215.23 .26 107 .80 -72.05;93.98.05
outsidea  Girls 47 203.35+185.6017 175.59+144.16 .56 62 .58-71.72;127.2 0.16

sports club -116.57:

per week Boys 22 282.50+2455523 248.70 +254.23 .45 43 .65 184.17’ 0.14

Motor Total 249 107.49+6.19 183 107.31+6.54 .29 4308 .-1.04;1.39 0.03

performance Girls 125 106.10+5.93 109 105.63 +6.56 59 2356 .-1.13;2.09 0.08

score Boys 124 108.89+6.16 74 109.80+5.71 -1.04 1980 . -2.65;.82 0.15
Total 250 22.70+4.98 182 22.49+5.49 42 430 .67.78;1.21 0.04

Sit-ups Girls 125 21.06+4.34 109 20.80+5.31 41 232 .6899;1.50 0.05

Boys 124  24.36 £5.07 73 25.01+4.76 -89 195 .372.09;.79 0.13
Total 249 16.46+3.07 183 16.36+3.28 .33 430 .74.50; .71 0.03
Press-ups Girls 124 15.25+2.62 109 15.51+3.09 -70 2318 .4-1.00; .47 0.09
Boys 124 17.66 *3.03 74 17.61 +3.17 12 196 .91.84;-95 0.02
Total 227 3.80+.31 182 3.76 £ .32 1.45 407 .15 02-11 0.14
20m sprint  Girls 108 3.86 +.32 108 3.82+.32 .80 214 43 5-.02 0.11
Boys 118 3.75+.29 74 3.66 .30 197 190 .05 0D, 0.29
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IG CG

Variabl G
ariable rour M+ SD N M+ SD T df p 95% ClI d

Girqong 108! 249 159.40:10.47 182 158012073 72 4288 244,523 007
Standingong i1c 124 15552 +18.71 109 151.15+1911 1.76 12308 -52:9.26 0.23

ump

Boys 124 163.32+1957 73 168.25+1885 -1.73 1989 -10.54;.69 0.25
y Total 249 4056+552 183 39.28+6.20 227 4302 .17.2.40 0.22
jsu'mep"s"ays Gifls 124 40.41+504 109 39.03+595 1.92 2316 .0-.03:2.80 0.25
Boys 124 40.70+599 74 39.65+6.57 115 196 .2575,2.85 0.17
| Total 250 37.92+830 183 38.21+825 -36 4312 .7-1.87:1.30 0.03
Balance o 155 387114735 109 38.91+7.69 -20 2324 82.14:1.74 0.03

backwards

Boys 124  37.13%+9.15 74 37.18 £8.98 -03 196 .92.68;259 0.01
Total 250 .43 +8.02 183 .98 +7.90 -70 431 .48 .072.98 0.07
Forward bendGirls 125 3.21£7.77 109 2.99+7.38 22 232 .82.74,2.18 0.03
Boys 124  -2.42+7.28 74 -1.99+7.73 -40 196 .62.59;1.73 0.06
Total 240 1077.55+129.8181 1073.84+131.98.29 419 .77 -21.60;29.010.03
6-minrun  Girls 119 1038.63 £108.7808 1025.12 +108.20.94 225 .35 -14.91;41.93.12
Boys 120 1116.22 +£138.26/3 1145.92 +131.631.47 191 .14 -69.46;1.050.22
Total 249 18.21+266 182 1844294 -84 4290 4-76; .31 0.08
BMI Girls 125 17.89+243 108 18.86+3.12 -266 23D1 -1.69;-25 0.35
Boys 124 18.54+285 74 17.84 + 2.57 175 196 .0809;1.50 0.26
Total 109 95.67 +10.45 103 94.66 +10.63 .69 21@9 .-1.85;3.86 0.10

gfo(fg)" Girls 37 97.46+10.10 68 94.81+10.66 1.24 1032 .21.59:6.89 0.25

Boys 72 9475+1057 35 94.38+1073 .17 105 .82.98:4.71 0.03

, Total 113 1553+2.72 108 1543+2.88 .28 219 .78.64;.85 0.04

\f’vgzgi'g Girls 40 1530+3.23 72 1524+312 .10 110 .92.17;1.30 0.02

Boys 73 1566+240 36 1581+232 -31 107 .761.1% .81 0.06

Total 116 17.20+2.18 109 17.03+2.16 .61 223 .54.39;.75 0.08

Psychol. s 42 17.71+205 73 17.21£204 128 113 .2028:1.29 0.25
wellbeing

Boys 74 16.91 +£2.22 36 16.67 +2.38 .54 108 .5967;-1.16 0.11
Total 114 13.94+3.28 109 14.11+2.093 -42 2217 .6-1.00;.65 0.06
Self-worth  Girls 41 14.39+2.70 73 13.91 +3.16 .82 112 .41.68;-1.64 0.16
Boys 73 13.68 *+ 3.56 36 1453+240 -1.29 107 .2@.15;.46 0.26
Total 114 17.95%+240 107 17.47x2.84 1.36 2198 .1-22;1.18 0.18
Family Girls 40 18.18 +2.45 70 17.79+2.38 .82 108 .42.56;-1.33 0.16
Boys 74 17.82 +2.38 37 16.86 + 3.51 1.70 109 .0916;-2.08 0.34
Total 113 1550+281 109 16.02+256 -1.47 2204 . -1.24;.18 0.20
Friends Girls 39 16.22 +2.70 72 16.04 + 2.58 .35 109 .72.85-1.22 0.07
Boys 74 1511 +2.80 37 16.00+254 -1.62 109 .111.97;.20 0.33
Total 116 15.36+242 110 14.88%2.56 1.44 2245 .1-18;1.13 0.19
School Girls 42 15.67 £ 2.25 73 15.04 + 2.65 1.29 113 .20.34;159 0.25
Boys 74 1519+ 251 37 14.58 £ 2.37 1.23 109 .2237;1.60 0.25

4.3.2.1.2 Lost to follow-up

In a first step, the number of lost to follow-upidents during this study was examined (see
Table 16, left side). It was shown that significalifferences in the number of dropouts
between the IG and the CG at T2 and T3 in the ouméctarget level of the psychological
determinants of physical activity and the physieativity behaviour level. Specifically,
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differences in the number of dropouts existed tiiuales towards physical activity, attitudes
towards the health effects of PE, self-efficacypwtedge, MVPA, minutes spent exercising
outside of a sports club, and in the number of tesspent exercising in a sports club (only
at T2). There were no significant differences ie tiumber of dropouts between the two
groups concerning students’ motivation towards maysactivity and PE as well as all the
variables on the health and fitness target levadtom performance, BMI, HRQOL). The
lowest number of adherers was 55% concerning thabta indicating the minutes students
spent exercising outside of a sports club at Talllnhese cases significantly more dropouts
existed in the CG compared to the IG. These resw#isan indication that HealthyPEP was
not a reason for the students to participate le$35. The higher numbers of dropouts in the
CG are mostly due to the fact that the CG teactershot return the questionnaires to the
researcher as instructed. One teacher of a CGdlideturn the questionnaires filled out by
his students at T2. Even after several requestsetlfguestionnaires were not retrieved.
Additional reasons for students dropping out of Htedy were mostly due to illnesses.
Nevertheless, these reasons were not explicitlgstigated and are therefore not known.

In a second step, baseline differences betweedrthy@uts and the adherers were analysed
(see Table 16, right side). A significant differenexisted only in students’ attitudes towards
PE at T2: Students adhering to the study had maoséiye attitudes towards PE compared to
the dropouts. This result is assumed to reflectfdoe that students with lower attitudes
towards PE avoid participating in PE to a highegesk

Table 16 Lost to Follow-up Analysis - DifferendasNumber of Dropouts (Left Side) and Baseline
Values (Right Side)

N T1 values
Time IG (%) CG (%) ¢ p M+ SD t i p
R (| P S TS S
s 8 Boy B0 0 8 IR g
e 8 B BB o 8 SEHE an e
e A ) B g & PEIR o
. + 1.
satetioncy T2 § }}:{1}2 gg%’% 23.61 <.001 § %gg iég 08 189 .93
T3 b 2406 23(28 > 03 p  448:r136 33 189 .74
enioyment T2 b 55 00) 518 4 76 b oasiia 04 221 97
N E P R
exemal T2 b sr(e sa(s O B8 b sugaes 36 224 72
e 8 DG G o o 8 SBAR  o
deniied T2 b 278 o508 01 100 43iiioe 07 224 .4
o A W e o A B w0
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N T1 values

Time IG (%) CG (%) o p M + SD t df p
Intrinsic 2 g 12179((1%2)) 12153((1?3? 01 1.00 g gg?iiég 76 22245
roaiEn g3 A USEY L8EH 15 4 A SZELE oo
Croodae T2 § 12:22%2 ;6‘(%(%); 2361 <.001 ’[:) %égizzg 138 190 .17

T3 5 22 (14) 21 (26) 461 .04 D  430:161 143 190 .16
g S Bl o § IS w07 e 2

35 24 20(s “1 0 D 3aiiise 02 188 98
wendna T2 D 1312 a3 1040 <001 [ 53007 1ony 73 054 133 59
corweck T8 D 1713 ags) 0% 100 [ ieisingsig 053 135 .60
wend T2 D 202y 255 % <001 D sea3ioerg 141 107 16
outside a A 103(83) 37(64) A 212.23+197.04
sportsclub T3 D 21(17)  21(36) 8.27 .01 D 248.97 + 239.40 -0.84 105 .40
per week
woor 12 8 SO0 0D 0a0 m §HN s
score LEI 25416((187?;) 2618(%) 207 08 & igg:ggi?:gé 74 430 46
L mh WO,y g BUEE o o

3D Gran spea 3% O D larosas b0 429 a3
aoL T2 b 3@y 0@y Y 75 b ossasess O 20 59
ot g A U200 B0 i e A B0 s 20

Note. A=Adherers; D=Dropouts.

4.3.2.2 Process measures

This first subsection of the results refers tofthdings of the process measures that aimed to
examine the degree to which the programme was ssitdly implemented. Therefore, three
different procedures were used; first, the treatmategrity of HealthyPEP intervention
lessons as well as the content of the regular B§otes were observed, second, the teachers’
evaluation of HealthyPEP lessons was assessed gsidgline-based interviews, and third,
the students’ evaluation of HealthyPEP was meadwyeaqliestionnaires.

4.3.2.2.1 Treatment integrity and regular PE: Lesson obsaoret

Altogether, 24 lesson observations were carried dauing the intervention timeframe by
three trained university students. Of these, 1 2Mations were carried out in IG classes and
seven in CG classes. Based on the parameters aisi$dribe the lessons observed, it was
concluded that on average the lessons lasted 8&t@sinAlso concerning the hall situation
and the equipment available, no particular diffeesnwere observed.
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In a first step, it was analysed whether the tecloé the IG classes carried the health
promotion PE lessons out as advised. In order ton@e this, the content of the observed
lessons was compared to the instructions of thaicpéar health-promotion lesson. The
observations revealed that teachers of the IG etassplemented the lessons to a satisfactory
extent. Only minor changes were made, such asiadape lesson content to the size of the
class or omitting some parts because of lack of.tim

The observations in the CG classes showed thatahint of these lessons was very broad
and very different, depending on the teacher. Kangle, the activities during two double PE
lessons of one teacher was swimming. During thessohs, the children were taught basic
freestyle swimming techniques. Similar to the Hegltomotion PE lessons, also here, the
lessons were divided into a warm-up, a main pard, @ cool-down part of the lesson. The
exercises became more difficult during the courséhe lesson but the lesson focussed on
learning specific swimming techniques. The mainidaguring the third double PE lesson
observed was volleyball. Also here, the focus @& ldsson was to teach students the basic
techniques of this sports game such as the overipasd. Throughout this lesson no
endurance or strength exercises were carried othel fourth observed lesson, the main topic
taught was basketball. The main target of the les&as to teach the students basic techniques
needed to be able to play the game. These werblidgband several passing techniques.
Overall, 20 minutes were used to explain thesenigcies to the students theoretically.
Following this, as a warm-up, an endurance game sawéral strength exercises, which
included the basketball or a partner, were caroet The aim of the fifth observed lesson
was to teach the students team handball. Spetyfidhe technique of the set shot and the
jump shot were practiced. During the sixth obsefesdon in a CG class, artistic gymnastics
were the main element. The students were given $iomeeto practice several floor exercises,
in which they would be examined in the followingden. In a second part of the lesson, the
students carried out two four-minute runs. In tkeeowery pause between the two runs,
stretching exercises were carried out. Followirg phactical experience, the teacher verbally
emphasised the importance of the recovery pauseebat or after intense endurance
elements. Finally, dodge ball was played for anoftte minutes and then the students were
released to the next class. The seventh lessomb&esved in the same class as the previous
one. Again, two four-minute runs were performedhvatrecovery pause in between. During
the main part of the lesson, the students weralédvinto four groups and gymnastic jumps
were exercised. In the last part of the lessonjnatie dodge ball was played as a final
element of the lesson. Also during the eighth olesgilesson, gymnastics were performed.
Here, several pieces of equipment were set uplandHildren were divided into four groups
practicing exercises on the floor, the high bag, uheven bars, and the balance beam.

Differences between the IG and the CG concerniegdhson content, its character, and the
circumstances of the lesson were assessed usinmben of standardised items. Significant

differences existed only in favour of the IG on tktem describing the motivation of the
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teacher (d =.38). The item questioning whether thacher explicitly addressed the
relationship between physical activity and healthirdy PE was marginally significant and
showed a medium effect size (d = .35). Concernlhgther items, there were no significant
differences between the two groups (see Table 17).

Table 17 Differences Between HealthyPEP (N=17)tardRegular PE Lessons (N=7)

Variable " 'iGSD Mic;D T df p 95%cCl d

Students are constantly in move 413+1483+1.27 -57 21 58 -1.42;.81 0.10
Focus lies on strength 347+1.®R71+150 -.47 22 .64 -1.33;,84 0.08
Focus lies on endurance 3.82+1.2186 £+ 1.57 1.41 22 .17 -.46;2.39 0.26
The teacher addresses theoretical aspects 3. 85+ 2.29+95 140 22.17 -.42;2.21 0.24
Focus lies on movement and games 212+ 12886 +1.86 -.91 22 .37 -2.43;.95 0.12
Focus lies on sports techniques 229+1329+2.06-1.12 22 .27 -2.82;.84 0.16

The relationship between physical activityz 5q , 1 g31 71+ 150 2.02 22 .06 -.04;3.20 0.35
and health is explicitly addressed

The students are disciplined 441+1.200+183 .65 22 52 -91;1.73 0.12
The students are motivated 494 +1.5414+1.46 -.36 22 .72 -1.36;.950.06

The teacher is liked 565+.61 5.29+.76 124 28 -24;.97 0.16
The teacher is competent 571+.69 543+.79 .28 .40 -39;.94 0.12
The teacher is motivated 5.82+.39 5.00+1.2646 21 .02 .13;1.52 0.38
There is sufficient equipment 5.12+.93 529#11.-.38 22 .71 -1.08;.75 0.06
The hall situation is good 506+1.0943+1.51 1.15 22 .26 -50;1.76 0.21

There are interruptions during the lesson 2.121%¥12.14+1.46 -.04 22 .96 -1.19;1.140.01
& Intervention effect in favour of the IG.

4.3.2.2.2 Teachers’ evaluation of HealthyPEP lessons: Guigehased interviews

The nine IG teachers agreed to provide informatomcerning various aspects of the
intervention programme during a guideline-baseatrinéw carried out by a university
student. The guideline-based interviews were giredtinto four parts and the key findings
are described in the following (the details answefsthe teachers are provided in the
Appendix).

During the first block ofgeneral questions, the teachers were asked whetheraha of the
intervention was clear to them. This question was positivelgwaered. The teachers
summarised that the lessons aimed to emphasiseagrmguand strength in a practical and
theoretical way. Additionally, the teachers statieat the overall aim of the project was to
evaluate the changes that occurred among the $tudening the investigation timeframe
from a scientific perspective. Some of the teackenphasised that the content of the lessons
was only partly interms with the regular PEurriculum whereas other teachers emphasised
that the programme did not deviate from the forgatielines of the PE curriculum. When
asking the teachers whether the content of theéthpaedmotion PE lessons differed from their
usual lessons, the answers were quite differemghtBeachers confirmed that there was a
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difference. Two of these teachers emphasisedfibahtoretical part of the lesson was new in
this age group whereas others noted that they lydoalised on specific sports. Strength and
endurance only took up a small part of their les€amly one teacher said that the content of
the intervention lessons did not differ to a greatent to her usual lessons. The teachers
declared that they were using the material andntfioemation given to them by the researcher
to prepare for the upcoming lessoBome changes needed to be made in this couesiaji

the lesson to the requirements of the class. Theage preparation time for each lesson took
about 30 minutes. Three teachers noted that therialaprovided for each lesson made the
preparation of the lessons easier for them andthiegtneeded less time to prepare. The other
teachers did not confirm this statement. Two teeclsaid that in the beginning of the
intervention programme they needed more time tpgreeand as time passed and they got
more familiar with this procedure the preparatiomet was reduced. All of the teachers
confirmed thatsufficient materialwas provided by the researcher or was alreadyadlaiin

the schools. All teachers stated that dtrecture of the lessonsas clear, easy to follow, and
made sense regarding its content.

The degree to which the process of phactical implementation of the lessons was smooth,
easy, and unproblematic differed considerably amibreg classes. Problems that occurred
during the health-promotion PE lesson were, to eatgextent, of motivational nature on
behalf of the students. Two teachers said thatrtbgvation of the students to participate in
the lessons was high in the beginning and decres®ag the eight weeks. One teacher of a
girls class said that the girls expressed the wisbarry out known elements from previous
PE lessons. On the contrary, another teacher alsaalpss said that her students expressed
the wish for a variation of the exercises. A teadafea boys class emphasised the wish of his
students to carry out ball games. Three teachersdnihat the lessons were carried out
without any particular problems. Different statetsewere given by the teachers on the
guestion asking about the extent to which theydified the health-promotion PE lessons
Most teachers noted that they did not always haoeigh time to carry out the last elements
of each lesson. Three of the teachers of a bogssckmphasised that at the end of the
programme they replaced several games with ballegamhich the boys generally liked to
play. Nevertheless, eight of the questioned teacb@nfirmed that they carried out almost all
of the scheduled games.

Responses by the teachers were mixed regardingjukstion how well theheoretical
componentsvere able to be implemented. Two of the teachenshasised that they did not
have any problems when carrying out the theorepeals of the lessons. On the other side,
several teachers emphasised that they had to rnetilia students to a large extent and
convince them to concentrate on these theoretaré$ pSeveral teachers explained that during
the theoretical parts the teachers had to dis@ptime students to quite a large extent.
Additionally, the teachers emphasised that theesttsdwere not used to being taught theory

to such an extent during PE. Therefore, the thetasnents were partly difficult to be carried
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out precisely. One teacher noted that the studedsto get used to the fact that they had to
bring the booklet and a pencil into PE class.

Concerning thecontent of the lessons, the teachers confirmed that they knew most of the
exercises but that they had not carried them oevipusly with that particular class. An
overall positive attitude was expressed concerthieggeneral question whether they believed
that this kind of lesson was reasonable and metnirfgr this age group, with two
limitations. The teachers emphasised that eighksve@as a very long timeframe and that the
motivation of the students decreased a lot afterfitst six weeks. One teacher suggested
carrying out the entire HealthyPEP programme whileluding breaks, in which the
traditional sports could be played. A similar sugjgen was made by another teacher, who
emphasised that the HealthyPEP content should benedered on the basis of traditional
sports. A third teacher noted that more ball gastesuld have had been included into the
programme. Nevertheless, the teachers declarethéhatructure of the lessons was clear and
easy to understand. They also said that the thelergents were adequate for this age group
and that the students enjoyed them. Even thoughkt{ afdhe teachers emphasised that due to
the limited time for PE, the theoretical elementsrevtoo long. The teachers were also
positive that their students had carried out thssigned homework and they highly praised
the booklet, which was intensely used by the stisdgDne teacher recommended including
all theoretical aspects into the booklet in ordeintrease its importance.

The general conclusion of the teachers on the health-promotion PE lessas that the
motivation of the students was very high at theitn@gg and that it decreased during the end
of the programme. The lack of ball games was a ibapdof the programme. The teachers
were optimistic that the students gained knowledgacerning the association between
physical activity and health and that they becaitter fduring the course of the study. Most
teachers emphasised that the intensity of thesmrigeswas higher than usual. They also
believed that the students who were not membes $ports club did more sports in the
afternoon due to the homework in PE during thisgaerThe teachers also emphasised that
the motivation of the students to participate i@ @erman motor performance also decreased
during the investigation timeframe. Almost all tears emphasised that the duration of the
intervention programme was too long. Nevertheltdss overall feedback of the teachers was
positive. They declared that in the future they ldoadopt parts of these lessons but they
would not recommend carrying out the entire progrenon block.

4.3.2.2.3 Students’ evaluation of HealthyPEP lessons: Quertaae

The students participating in the intervention gtuecere asked to evaluate the PE lessons
during the course of the process evaluation of tHgBEP. This evaluation was conducted
with the help of a standardised questionnaire &edrésults are presented in the following.
First, the within-group differences during the mvention period (T1-T2) (see Table 18) and
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during the follow-up (T2-T3) were examined (see [€ab9). Second, the short- (T2) and
middle-term (T3) intervention effects were analysBdth analyses were examined first for
the total group without differentiating between den (see Table 20), and second, for girls
and boys separately (see Table 21). There wergniisant baseline differencesetween IG
and CG concerning the evaluation of the PE lesqéois the detailed results see the
Appendix).

Within-group differences

Several significant changes occurred in the slermt(see Figure 11). Girls and boys of the
IG rated the PE lessons to be more strenuous kiearegular PE (d = .63). IG girls rated PE
lessons during this timeframe to be more varied (82), stating that PE motivated them to
do more sports in the afternoon (d =.48) and thay learned a lot during this period

(d =.58). IG boys evaluated the PE lessons to beermteresting (d =.52) but they stated
that they had less fun (d =.78), that they wereasosatisfied (d = .60), that they did not feel
as comfortable (d=.57), and that they did notklas much forward to PE during

HealthyPEP compared to as during regular PE (dx Aso, IG boys gave a worse grade to
PE for this period (d =.52). The changes that oecuduring this timeframe in the CG

affected only the CG boys. They rated PE lessongsglthis timeframe to vary less (d = .51),

they declared that they were not as satisfied VAth (d = .65), that they felt not as

comfortable during PE (d = .45), that they did lomk as much forward to PE (d = .52), that
they did not learn a lot (d =.73), and finally, G®ys gave a worse grade to PE for this
period (d = .52) compared to PE before the invasitg.

During the follow-up (T2-T3), the following changesre revealed (see Figure 11). IG girls
rated the resumed regular PE lessons not to beas @ usual (d =.52). IG girls and boys
evaluated the lessons not to be as strenuous abk(dse1.62, d = .40). Also the IG girls rated
the lessons to be less varying (d =.77), lesswvatitig (d = .49), less motivating towards
afternoon sports during this period (d =.68), thia¢y felt less comfortable during PE
(d = .48), that they were not looking forward t@& much as in the previous weeks (d = .44),
and that they did not learn a lot (d = .36). FypalG girls gave a worse grade to PE lessons
during this period (d = .46). Both girl groups exated the hall situation not to be as good as
in the previous weeks (IG: d = .59, CG: d = .31ddAionally, CG boys rated the lesson to be
better than usual (d = .42) and more varied (d6¥. .4

Table 18 Short-Term Within-Group Differences ire tBvaluation of HealthyPEP and the Regular

PE Lessons
. T1 T2
Variable Group M + SD M + SD T df p 95% ClI d
total IG 3.22+1.16 3.21+1.29 .07 93 .95 -31;.33 10.0
CG 3.29+1.09 3.22+1.04 46 94 .64 -.24; .39 0.07
Better than usual girls IG 3.29+1.13 369+105 -1.56 34 A3 -92;.12 .360
CG 3.30+1.10 3.45%.97 -.68 63 .50 -.49; .24 0.11
boys IG 3.19+1.18 293+1.34 1.29 58 .20 -.68;. 0.22
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. T1 ™2
Variable Group M+ SD M+ SD T df p 95% ClI d
CG 323+109 274+1.03 1.63 30 11 -12:1.09 045
ora |G 266+102 3314103 564 94 <00 -87;-42 063
CG 227+1.00 252+1.05 -1.98 93 05  -51:.00 0.26
Strenuous gils |G 269%108 331+87 361 34 <00F -98;-27 058
CG 224+100 252+106 -1.76 62 08  -61:.04  0.29
boys |G 265:.99 330112 433 59 <Q0F -95-35 0.6
CG 2.32+101 252+1.06 -.90 30 37  -63:.24  0.19
ora |G 356+110 360+120 -21 93 83  -33:.26 030
CG 355+1.16 3.27+1.15 1.87 94 06  -02:56  0.23
Varying gils |G 371+110 429+89 272 34 0°  -1.00;-14 052
CG 3.78+1.08 367+102 .63 63 53  -24:45  0.10
boys G 347%110 319+118 151 58 14 -09: .67 260.
CG 3.06+121 245+.96 231 30 .0 .07:1.15 051
ora |G 368+108 344%124 192 94 06 -01;.49 220.
CG 350+1.17 3.46+105 .31 95 76  -23:.31 004
Interesting gils |G 374%124 397+101 -103 34 31 -68:.22 .180
CG 366+1.15 3.75+.88 -66 64 51 -37:.19  0.08
boys |G 365+ 99 313+126 365 59 <.00P  .23:.80 0.52
CG 3.16+1.16 2.84+1.10 1.07 30 29  -29:94 028
ot |G 349%112 352+122 -18 92 86  -26.22 020.
CG 356+121 337+1.12 1.40 93 16  -08:.46  0.16
Motivating gils |G 359+118 394+110 -148 33 15  -84:.13 .300
CG 3.83+105 3.73+.93 .62 63 54  -21:.40  0.09
boys |G 344109 327+123 137 58 18  -.08:.42 160.
CG 3.00+136 2.60+1.10 1.44 29 16  -17:.97  0.29
ora |G 414+112 358+118 4.63 94 <00 .32 .80 0.50
CG 4.16+1.07 3.99+1.11 1.14 95 26 -12:.46  0.16
! had fun gils |G 400£112 394+.98 30 35 77  -32:.43 005
CG 428+.98 428+091 .00 64 100 -30:.30  0.00
boys |G 422:112 336:124 6 58 <00 .58:1.15  0.78
CG 390+122 3.39+126 1.59 30 12 -15:1.18  0.42
ora |G 390+114 353+107 3.29 93 <00  .15: .60 0.33
CG 4.03+1.05 3.76+1.06 2.00 94 05 .00; .55 0.26
| was satisfied i |G 380+116 394+91  -69 34 49  -56:.27 201
with PE IS cG 414+.99 409+.87 .32 63 75  -25.34  0.05
boys G 397%113 329+110 579 58 <00  .44: .91 0.60
CG 3.81+114 3.06+1.09 2.71 30 .0 .18:1.30  0.65
ora |G 402:.99 350+104 4.14 93 <00P  .23: .65 0.44
CG 4.04+106 3.84+1.02 1.65 93 10  -.04:.45  0.19
| felt comfortable girls |G, 409%.92 391+.95 103 34 31  -17:51  0.19
CG 417+.94 414+.90 .22 62 83  -26:32 003
boys |G 398+104 3394105 447 58 <00  .33:.86 0.57
CG 3.77+123 323+.99 253 30 .02  .11;.99 0.45
org |G 308+128 323+128 -101 94 31 -44: 14 120
PE motivated me CG 2.79+138 285+133 -42 93 68  -37:.24 005
{0 do more sports girls |G 309131 371x127 228 34 0F -1.19;-07 048
i the aftormaon CG 295+142 319+128 -124 62 22 -62:.14  0.17
boys G 308127 295+120 85 59 40  -18:.45 101
CG 245+126 216+1.16 1.22 30 23 -19:.78  0.23
ora |G 36998 367+103 .20 94 84  -19:.23 0.2
CG 3.82+121 371+110 .86 92 39  -14:.36  0.09
| liked my PE o |G 381+95 39797 -90 35 37  -54:21 0.8
teacher IS cG 4.09+1.03 4.05+.93 .32 63 75  -25:34  0.05
boys |G 363+100 3492102 1.05 58 30  -12;.39 140
CG 321+135 297+1.09 1 28 33  -25.74 0.8
o G 363:.98 355+108 .70 95 48  -13:.28  0.07
The hall situation CG 3.74+1.14 381+106 -52 20 60  -37:.22 007
was good gils |G 375:.73 389:82 .78 35 44  -50:.22  0.19
CG 3.85+1.11 4.02+.99 -90 60 37  -53:.20 0.15
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T1

T2

Variable Group M+ SD M+ SD T df p 95% ClI d
boys IG 355+1.10 3.35+1.18 1.60 59 A2 -.05; .45 180.
CG 350+1.20 3.40+1.10 .39 29 .70 -42; .62 0.08
total IG 3.76+1.25 3.46%+1.26 2.85 95 .01 .09; .51 0.24
| was looking CG 401+1.17 3.85+1.17 1.14 94 .26 -.12; .43 0.13
forward to each  girls IG 3.89+1.17 3.75+1.11 72 35 A7 -.25; .53 20.1
PE lesson CG 408+1.20 4.13+1.00 -.28 63 .ZS -.38; .29 0.04
boys IG 3.68+1.30 3.28+1.32 3.23 59 <.0071 .15; .65 0.31
CG 3.87+1.12 3.29+1.30 257 30 .02 .12;1.04 0.52
total IG 3.36+1.09 357+1.28 -1.56 95 12 -47;.06 .190
CG 349+1.13 3.34+1.23 .95 94 .34 -.17; .49 0.14
| learned a lot girls IG 3.47+1.16 4.14+1.07 -3.28 35 <.00° -1.08;-.25 0.58
CG 353+1.13 3.70+1.14 -88 63 .38 -.56; .22 0.15
boys IG 330+1.05 3.23+1.28 .40 59 .§9 -.27; .40 60.0
CG 342+1.15 258+1.09 3.10 30 <.00 .29;1.39 0.73
total IG 201+£.96 227+x116 -261 88 .0 -.46; -.06 0.27
CG 186+.84 201+.89 -1.37 89 .18 -.38; .07 0.18
Grade PE girls IG 197+.87 1.79+.73 1.53 33 .14 -.06; .41 0.20
CG 176+.71 175+.69 .14 62 .89 -21; .24 0.02
boys IG 2.04+1.02 256+1.27 -4 54 <.00P -.79;-26 0.52
CG 2.07+1.07 263+1.01 -2.11 26 .04 -1.10;-01 0.52

2 Intervention effect in favour of the IG.
b Intervention effect in favour of the CG.

Table 19 Middle-Term Within-Group Differences

metEvaluation of HealthyPEP and the Regular

PE Lessons
. T2 T3
Variable Group M + SD M+ SD T df p 95% ClI d
total IG 3.14+126 298+1.17 1.21 104 .23 -0.10; 0.430.13
CG 3.18+1.03 3.21+1.06 -0.23 103 .82 -0.28; 0.22 .030
Better than usual _girls IG 358+1.06 3.03+0.79 3.01 37 <.00P 0.18;0.92 0.52
CG 3.46+095 3.28+1.18 1.08 67 .28 -0.15;0.50 90.1
boys IG 290+1.30 296+134 -0.34 66 74 -0.41; 0.290.05
CG 2.67+099 3.08+0.77 -2.26 35 .0F -0.79;-0.04 042
total IG 3.23+1.03 275+1.26 3.20 105 <.00P 0.18;0.76 0.46
CG 258+1.02 265+094 -0.73 103 A7 -0.29; 0.13 .080
Strenuous girls IG 334+085 282+1.04 2.65 37 .01 0.12; 0.93 0.62
CG 257+1.04 259+096 -0.22 68 .82 -0.29; 0.23 030.
boys IG 316+1.11 272+137 218 67 .03 0.04; 0.85 0.40
CG 2.60+1.01 277+091 -0.95 34 .35 -0.54; 0.20 170.
total IG 351+1.21 3.25+1.19 215 105 .03 0.02; 0.51 0.22
CG 3.25+1.15 335+1.02 -0.91 104 .36 -0.33; 0.12 .090
Varying girls IG 4.13+099 3371097 3.73 37 <.00P 0.35;1.18 0.77
CG 3.68+0.99 3.61+£097 0.2 68 .61 -0.21;0.35 70.0
boys IG 3.16+1.18 3.18+1.30 -0.10 67 .92 -0.30; 0.270.01
CG 242+097 286+093 -2.35 35 .02 -0.83;-0.06 0.46
total IG 3.38+1.24 3.29+128 0.81 104 42 -0.14; 0.33.08
CG 3.49+1.06 3.49+1.04 0.00 103 1.00 -0.22;0.22.000
Interesting girls IG 3.89+1.01 350+0.92 1.89 37 .07 -0.03; 0.820.39
CG 3.80+0.92 3.68+1.05 0.97 68 34 -0.12;0.35 30.1
boys IG 3.09+1.26 3.16+144 -0.54 66 .59 -0.35; 0.200.06
CG 2.89+1.08 3.11+093 -1.00 34 .32 -0.69; 0.24 210.
total IG 345+1.21 3.17+127 2.26 104 .03 0.03; 0.52 0.23
CG 3.43+1.11 341+1.12 0.17 103 .86 -0.20; 0.24 020.
Motivating girls IG 386+1.11 3.32+1.00 2.25 36 .02 0.05; 1.03 0.49
CG 3.82+0.93 3.71+£1.07 1.03 67 31 -0.11;0.34 30.1
boys IG 3.22+1.21 3.09+1.39 0.99 67 .33 -0.14; 0.400.11
CG 2.69+1.06 286+1.02 -0.71 35 .48 -0.64; 0.31 160.
| had fun total IG 351+119 354+134 -0.22 410 .83 -0.29;0.23 0.02
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. T2 T3
Variable Group M + SD M+ SD T df p 95% ClI d
CG 396+1.10 395+1.10 007 104 94 -0.250.27 010.
gils |G 387102 366:099 097 37 34 -0.23:0.69.21
CG 429+0.89 4.19+1.06 070 68 49  -0.19:0.39 10.1
boys |G 331125 348+151 -103 66 31  -0.48;0.160.13
CG 3.33+1.20 350+1.03 -0.62 35 54 -0.71;0.38 140.
oral |G 350+109 342%127 070 104 49  -0.16;0.33.08
CG 3.76+1.06 3.81+1.09 -043 103 67  -0.27:0.17 .050
| was satisfied _IG 392+088 353+092 196 37 06  -0.01; 0.800.45
with PE 9Ns oG 4.10:+088 4.03+1.02 062 67 54  -0.16:0.31 80.0
boys |G 327%114 336+143 059 66 56 -0.39;0.210.08
CG 3.11+106 3.39+1.10 -122 35 23 -0.74;0.18 260.
ot |G 359%105 349+123 082 103 42 -0.14;0.33.09
CG 3.86+1.01 3.82+1.04 037 101 71  -0.17:0.25 040.
| felt comfortable girls |G 389+092 344%100 230 35 0P 005084 048
CG 4.17+0.87 397+1.07 154 65 13 -0.06;0.45 30.2
boys |G 343:108 351:134 061 67 54 -0.38;0.200.08
CG 331+1.01 356+094 -143 35 16  -0.61;0.11 250.
o |G 325%127 288+129 259 105 0 009,065 0.9
PE motivated me CG 292+131 292%136 000 102 100 -0.27;0.27.000
fo do more oporte girls |G, 382%116 303x115 287 37 0 023135 068
i CG 324+123 310+142 083 66 41 -0.19:0.46 10.1
boys |G 293123 279%137 086 67 39  -0.17:0.440.11
CG 233+126 258+1.18 -1.07 35 29 -0.72;0.22 200.
ot |G 359%106 345+116 160 102 11 -0.03;0.30.14
CG 3.73+1.11 3.86+095 -1.45 100 15  -0.30;0.05.120
| liked my PE s |G 395:096 366+099 181 37 08  -0.03;0.610.30
teacher 9 G 4.12+092 420+088 -068 65 50  -0.30;0.15 080.
boys |G 338107 332:124 056 64 58  -0.16; 0.280.06
CG 3.00+1.08 3.23+073 -154 34 13 -0.53;0.07 210.
ot |G 353%110 321+115 318  102<00F 012,052 029
CG 3.77+1.09 352+101 214 102 0¥ 002047 022
The hall situation .. |G 392+085 342:100 334 37 <00f 020,080  0.59
was good 97 cG 4.01+1.01 3.70+1.10 217 66 .02 002,060 0.1
boys |G 331%117 309%122 163 64 11 -0.05: 0.480.18
CG 331+1.09 3.19+071 061 35 54  -0.26;0.48 00.1
ot |G 337%129 329+129 064 103 52 -0.16; 0.32.06
| was looking CG 386+115 381%113 041 104 .68  -0.18,0.28 040,
forward to each  gils |G 371109 324105 283 37 0P 013,081 044
BE losson CG 4.14+097 391+121 171 68 09  -0.04;050 40.2
boys |G 317135 332:142 096 65 34  -0.47;0.160.11
CG 331+126 3.61+093 -1.48 35 15  -0.72;0.11 240.
ot |G 352%131 342+125 072 103 47  -0.17; 0.360.07
CG 335+1.19 330+1.11 045 102 66  -0.17:0.26 040.
leamedalot  gis |G 408+110 368:093 231 37 0¥ 005074 036
CG 373+1.11 3.63+1.04 080 66 43 -0.16:0.37 90.0
boys |G 320£133 327:139 042 65 68 -0.44; 0.290.06
CG 264+1.02 2.69+098 -028 35 78 -0.45;0.34 050.
ot |G 231117 251+133 -196 98 05  -0.40; 0.000.17
CG 1.98+0.88 205+1.04 -0.92 101 36 -0.23:0.08 .080
Grade PE gris |G 183%075 217:095 265 34 01° -0.61:-0.08 0.46
CG 1.71+0.71 1.80+095 -086 68 39 -0.29;0.11 120.
boys |G 258%128 270+147 085 63 40  -0.39;0.160.09
CG 255+0.94 259+1.04 -035 32 73 -0.31;0.22 050.

2 Intervention effect in favour of the IG.
® Intervention effect in favour of the CG.
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Figure 11 Students’ Evaluation of PE Over the $tigation Timeframe (Strenuous, Varying, MotivatimnAfternoon Sports, Amount of Learning) (IG Girls

T1=42, T2=35, T3=38; CG Girls: T1=71, T2=64, T3=IG Boys: T1=74, T2=60, T3=60; CG Boys: T1=37, B257T3=31).
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Between-group differences

In a next step, the intervention effects on thelents’ evaluation of PE were analysed. When
considering the study sample independent of gernwer significant differences between the

two groups occurred at T2: IG students rated PRetanore strenuous compared to the CG
(d =0.62) and CG students evaluated PE to be fuoréd = 0.35). At T3, the CG students

rated their PE teacher better (d = .28) and aldedchto look forward to each PE lesson to a
higher degree compared to the IG students (d = .28)

Table 20 Between-Group Differences in the Evatuatf HealthyPEP Lessons and the Regular PE
at T2 and T3 (Total)

. Total
Evaluation ltems Time IG cG
N M+SE N M=+SE F p v d
Better than usual T2 94 3.22+.12 95 3.22+.12 .00 .99 .00 0.00
T3 97 3.12+.11 98 3.16+.11 .08 .78 .00 0.04
Strenuous T2 94 3.24+.10 95 259+.10 19.53<.00F" .62 0.62
T3 98 272+.11 96 2.71+.11 .00 .95 .00 o0.01
Varying T2 94 359+.12 95 3.28+.12 3.62 .06 .27 0.27
T3 98 3.34+.11 97 3.32+.11 .02 .88 .00 0.02
Interesting T2 95 341+.11 96 3.49+.11 .29 .59 .07 0.07
T3 98 3.37+.11 97 3.44+.11 A7 .68 .00 0.06
Motivating T2 93 353+.11 94 3.36+.11 1.27 .26 .15 0.15
T3 97 3.33+.11 96 3.34+.11 .01 .93 .00 0.01
Fun T2 95 358+.11 96 3.99+.11 6.56 .01° .35 0.35

T3 99 367+.11 98 387+x.11 161 21 .01 0.17

| was satisfied with PE T2 94 355%+.10 95 3.74+.10 155 21 A7 0.17

T3 98 358+.11 98 3.73%x.11 .96 .33 .00 0.13
| felt comfortable during PE T2 94 359+x.10 94 384+.10 3.24 .07 24 0.24
T3 95 359+.11 97 3.71%.11 .61 44 .00 0.11
PE motivated me to do more T2 95 3.17+.12 94 291+.12 229 13 .20 0.20
sports in the afternoon T3 97 293+.13 98 282+.12 42 .52 .00 0.09
T2 95 3.70+.10 93 3.68%.10 02 .90 .02 0.02

| liked my PE teacher T3 98 3.60+.09 95 390+.10 494 0F .03 028

The hall situation was good T2 96 357+.10 91 3.79+x.11 225 .14 21 0.21

T3 98 3.34+.11 92 347+.11 .79 .38 .00 0.12
| was looking forward to each T2 96 352+.11 95 3.79+.11  3.07 .08 22 0.22
PE lesson T3 98 343+.11 97 3.76+.11 507 .0¥ .03 0.28

T2 96 3.59+.13 95 3.32+.13 233 A3 22 0.22
T3 98 352+.11 98 331+.11 1.72 19 .01 0.18
T2 89 223+.10 90 205+.10 1.64 .20 A7 0.17
T3 96 235+.10 94 210+.10 3.17 .08 .02 0.22

| learned a lot during PE

PE Grade

2 Intervention effect in favour of the IG.
® Intervention effect in favour of the CG.
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Table 21 Between-Group Differences in the Evadmadf HealthyPEP Lessons and the Regular PE @anti2T 3 (Girls and Boys)

Girls Boys
Evaluation Items Time IG CG IG CG
N M+*SE N M=*SE F p d 7’ N M+*SE N M + SE F p d 7n°
Better than usual T2 35 369+.17 64 345%.13 121 27 023 .0159 293+.16 31 274+.22 51 48 015 .01
T3 36 315+.17 67 326+.13 .26 61 000 .1061 3.09+.14 31 298+.19 .23 .63 000 .09
Strenuous T2 35 323+.16 63 257+.12 10.34.00F 0.67 .10 60 3.25+.13 31 2.61+.19 7.91 .0° 057 .08
T3 37 274+17 65 261+.12 .42 52 000 .1361 271+.14 31 290+.20 .58 .45 001 .14
Varying T2 35 429+.16 64 3.67+.12 9.32<00F 0.64 .09 59 3.17+.14 31 249+.20 7.36 .0° 057 .08
T3 37 338+.16 66 3.60+.12 126 .26 00l .23 61 3.29+.14 31 279+20 4.26.04 005 .41
Interesting T2 35 396+.15 65 3.76+.11 1.13 .29 021 .0160 3.07+.15 31 296+.21 .20 .65 0.09 .00
T3 37 362+.15 67 363+.11 .00 97 000 0161 319+.15 30 308+.21 .16 .69 000 .07
Motivating T2 34 398+.17 64 372+.12 161 .21 026 .0259 3.19+.13 30 275+.19 3.62 .06 0.36 .04
T3 37 344+17 66 369+.12 141 24 00l 2460 317+.13 30 276+.19 314 .08 003 .31
Fun T2 36 399+.15 65 425+.11 1.88 .17 028 .0259 3.32+.15 31 346+.21 31 58 0.12 .00
T3 38 380+.16 67 413+12 260 .11 002 .3261 355+.15 31  337+.21 .53 .47 001 .13
| was satisfied with pg T2 35 39915 64 407x.11 19 67 009 0059 3.26+.13 31 311+.18 49 49 014 01
T3 37 368+.16 67 398+.12 233 .13 002 .30 61 3.48+.15 31 325+.21 .86 .36 001 .17
| felt comfortable during T2 35 3.93+.15 63 4.13+.11 119 .28 022 .0159 3.36+.12 31 3.29+.16 .12 .73 0.07 .00
PE T3 35 355+.18 66 391+.13 270 .10 003 .3460 3.59+.13 31 334+18 119 .28 00l .19
PE motivated metodo T2 35 3.69+.21 63 3.20+.15 355 .06 0.38 .0460 2.85+.14 31 235+.19 450 .04 042 .05
more sports in the T3 37 299+21 67 297+.16 .00 95 000 0160 287+.15 31 254+.21 160 .21 002 .25

afternoon
| liked mv PE teacher T2 36 4.03+.15 64 4.02+.11 .00 .97 0.01 .0059 3.43+.12 29 3.09+.17 253 .12 0.33 .03

y T3 38 3.80+.14 65 423+ .11 5.68 .02 0.05 47 60 3.38%+.12 30 3.37+.17 .01 .94 0.00 .01
The hall situation was T2 36 389+.16 61 4.01+.12 .37 54  0.13 .0060 3.34+.13 30 3.42 +.18 12 .73 0.06 .00

good T3 38 348zx.17 62 367+.14 74 .39 001 .18 60 3.22+.13 30 3.12+ .18 21 .65 0.00 .08
| was looking forwardto T2 36 3.79+x.16 64 4.10+.12 241 12 031 .0260 3.33%.13 31 3.21+.18 30 59 0.09 .00
each PE lesson T3 38 339+.17 66 3.94+.13 6.34 .0 006 .48 60 341+.13 31 3.46 £ .18 .05 .82 0.00 .04
| learned a lot during PE T2 36 4.15+.18 64 3.70%x.14 3.75 .06 0.40 .0460 3.25+.15 31 255+ .21 7.16 .0° 0.54 .08
T3 38 3.73+.16 67 3.65+.12 15 .70 0.00 .08 60 337+.14 31 2.61+.20 9.64.00¢ 0.10 .58
PE Grade T2 34 175+.11 63 1.77%.08 .03 .85 0.04 .0055 2.57%.14 27 2.62+.20 .03 .86 0.03 .00
T3 36 2.03+.14 65 1.83+.10 1.34 .25 001 2160 259+.14 29 2.63+.20 .03 .86 0.00 .03

# Intervention effect in favour of the IG.
® Intervention effect in favour of the CG.
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Analysing the two genders separately made a mdfereltiated approach possible (see
Table 21). Regarding the degree of how strenuoeisPth lessons were estimated to be, the
following results occurred. In the short-term (TByth girls and boys in the IG compared to
the CG, rated HealthyPEP to be significantly mdrersious (d = .67, d = .57 respectively).
At T3, there was no significant difference betwedée two groups on this item. Also
concerning the students’ estimation on the degoewthich the content of the PE lessons
varied, at T2, both girls and boys in the IG comegato the CG rated HealthyPEP
significantly more varied (d = .64, d = .57 respegly). These differences did not exist at T3.
Additionally, in the short-term boys said that PBtivated them to participate in more sports
during the afternoon (d = .42) and that they ledmm®re during this period (d = .42).

Summary

The data presented in this first part of the ressdiction refer to the process measures carried
out during the intervention timeframe. First, theeatment integrity based on lesson
observations was confirmed and the regular PE hsss@re observed and described in an
exemplary fashion. These regular lessons are mok#yacterised by a content focusing on
teaching the students basic sports techniques amghasising only to a smaller degree
endurance and strength of the students. Secondiriingtured interviews carried out with all
of the IG teachers revealed that the teachers sadisfied with HealthyPEP with only some
limitations concerning the long period of the treanht and the lack of ball games. Finally, the
direct evaluation of HealthyPEP by the IG studeantd the regular PE by the CG students
revealed that overall students in both groups téndeome towards a negative evaluation of
regular PE during the investigation timeframe. Aiddially, the results showed positive
evaluation on behalf of the IG students as theyneseéd HealthyPEP to be more strenuous,
varying, to bring more motivation to do sports ire tafternoon (only boys), and that they
learned a lot during this period (boys).

4.3.2.3 Intervention effects

In the following section, the intervention resutis the three outcome levels are described.
First, the short-term (T1-T2) and middle-term (T3)Twithin-group developmentsre
viewed. The exact statistical values concerningdéeelopments of the gender independent
and the gender separated analysis are providedblest Additionally, figures were drawn that
describe the development of students in these m&oariables. The developments need to
be interpreted with caution, because the numbstuafents vary across the measurements and
are therefore drawn with dashed lines. In theserdigy T1 includes the students that were
measured in the first data assessment, T2 repsefieatstudents whose data exist at the
measurement T1 and T2, and finally, T3 represémstudents that participated at the T1 and
T3 data collection.
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Second, to estimate the short- (T2) and middle-t€if8) intervention effects group
differences were examined concerning the entirgystample without separating the students
by gender as well as by carrying out the analysearsitely for the two genders. The group
differences were calculated by ANCOVA using thedhiag values of the analysed dependent
variable and baseline BMI values as the covariates.

4.3.2.3.1 Psychological determinants of physical activity

Within-group differences

In the first part of this section, the detailedules of the short-term (see Table 22) and the
middle-term (see Table 22) within-group analysistioé psychological determinants of

physical activity are presented. In the short-tesignificant changes were observed in
students’ attitudes towards the health effects loysggal activity and towards PE, their

knowledge of the health effects of physical acyiviheir enjoyment in PE, and their self-

efficacy. In the middle-term significant changeseveneasured in students’ attitudes towards
the health effects of physical activity, their infic motivation and enjoyment in PE as well

as their self-efficacy.

Table 22 Short-Term Within-Group Differences iry&twlogical Determinants of Physical Activity
T1 T2

Variable Group M +SD M + SD T df p 95% ClI d
Total IG 577 + .77 5.93 +.78 -2.51 115<.01* .28;.03 0.21
CG 5.65+.74 5.65 +.89 023 41 .98 .25;.26 0.00
Attitudes towards Girls IG 5.75+.70 5.99 + .69 -3.41 79<.007 .38;.10 0.34
health effects of PA CG 5.75+ .65 5.68 + .97 .30 17 77 .38; .51 0.08
Boys IG 5.83 +.92 5.81+.95 .18 35 .86 .23;.28 0.02
CG 5.59 + .81 5.64 + .86 -26 23 .80 .38;.30 0.05
Total IG 5,57+1.20 547+132 117 112 .24 .07; .27 080.
CG b572+131 5.87+1.20 -1.43 41 .16 .36; .06 120.
. . IG 5.57+1.20 566+1.15 -1.12 77 27 .24; .07 070.
Attitudes towards PE Girls - -~ 5394169 550+1.46 -71 17 .49  .44:.22 70.0
Boys IG 5.58 +1.25 506+1.60 252 34 .02 .10; .94 0.36
CG 5.98 + .90 6.16 + .91 -1.25 23 .23 48;.12 0.20
Total IG 4.87 +1.67 524+153 -2.06 107.04 .72;.01 0.23
CG 466+1.30 4.85+1.31 -63 41 .53 .79; .41 50.1
Knowledge of PA Girls IG 4.96 +1.50 5.33+1.40 -184 78 .07 .76; .03 250.
health effects CG b5.00+1.14 4,72 +£1.45 .57 17 .57 .74;1.30 10.2
Boys IG 4,50 +1.99 506+1.81 -159 33 A2 1.27;.16290
CG 442+1.38 496+1.23 -1.44 23 .16 1.32;.24410
Total IG 356+1.12 3.61 +.96 -47 95 .64 .26;.16 0.05
CG 3.46 + .98 3.48 £ .96 -21 95 .83 .23;.19 0.02
External motivation  Girls IG 3.33+1.05 3.29+.73 .23 35 .82 .28;.36 0.04
CG 3.32+ .95 3.44 + .96 -1.05 64 .30 .36;.11 0.13
Boys IG 3.70+1.15 3.80+1.03 -73 59 A7 .38; .18 90.0
CG 3.76 + .98 3.57 +.96 .89 30 .38 .25;.63 0.20
Total IG 4.35+1.19 455+1.13 -1.58 95 12 44; .04 170.
CG 4.18+1.03 4.19 + .95 -13 95 .89 .21;.19 0.01
Identified motivation  Girls IG 4.12+1.17 4.38 +.90 -1.24 35 .22 .69; .17 50.2
CG 4,12 +.99 4,21 + .96 -86 64 .39 .30; .12 0.09
Boys IG 450+1.19 466+1.26 -1.02 59 31 A47; .15 130.
CG 432+1.12 4.17 + .98 .65 30 52 .32; .62 0.14
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T1

T2

Variable Group M + SD M+ SD T df p 95% ClI d
Total IG 5.30+1.20 539+125 -89 94 .37 .30; .11 70.0
CG 5.17+1.09 5.13+.98 37 94 71 .16;.24 0.04
Intrinsic motivation  Girls IG 528+1.12 537+121 -55 34 .59 .45; .26 80.0
CG 5.15+1.22 5.16+1.05 -03 64 .98 .27; .26 00.0
Boys IG 5.32+1.25 541+129 -70 59 .49 .36;.17 70.0
CG 521+.77 5.08 + .86 78 29 44 .22;.48 0.16
Total IG 5.28+1.51 511+153 121 94 22 10; .44 10.1
CG 5.40+1.30 524+123 126 94 21 .09; .42 30.1
Enjoyment in PE Girls IG 5.44+153 569+1.10 -1.30 35 .20 .64; .14 190.
CG 550+1.20 5.62+1.00 -87 63 .39 .38;.15 00.1
Boys IG 5.19+151 476+165 233 58 .02 .06;.79 0.27
CG 5.21+1.49 446+1.31 281 30.01° .20;1.29 0.53
Total IG 4.43+1.18 4.31+£1.29 90 105 .37 .13;.36 00.1
CG 431+1.17 455+1.23 -1.30 42 .19 .59; .12 200.
Self-efficacy Girls IG 451+1.12 4.40+1.15 91 76 .37 JA14; .36 0.10
CG 4.19+1.13 475+114 -2.71 17 .0 1.01;.12 0.50
Boys IG 4.27+1.30 4.12+1.54 55 33 .59 41;.72 0.11
CG 4.41+1.23 441 +1.31 .02 24 .98 .53;.55 0.00

# Intervention effect in favour of the IG.
b Intervention effect in favour of the CG.

Table 23 Middle-Term Within-Group Differences insyehological Determinants of Physical

Activity
. T1 T3
Variable Group M + SD M + SD T df p 95% ClI d
Total IG 578+.77 594+.85 -222 114 .03 -.31;-.02 0.20
CG 565%.10 5.74+.10 -1.08 53 .29 -.25;.08 00.9
Attitudes towards Girls IG 5.76 £.70 594+.78 -191 78 .06 -37;.01 40.2
health effects of PA CG 573%x.74 5.72 + .67 .08 24 .94 -.24; .26 0.01
Boys IG 5.82 +.92 594+ 99 -112 35 27 -36;.10 30.1
CG 558=%.75 575+.73 -159 28 A2 -.39; .05 30.2
Total IG 553+125 549+1.31 44 112 .66 -.15; .23 030.
CG 549+1.42 567+124 -1.83 53 .07 -.37;.02.140
. . IG 550+1.25 5.48+1.36 .19 77 .85 -.21;.25 20.0
Attitudes towards PE Girls - -5 57147166 531+1.39 -144 24 16  -49: .09.130
Boys IG 561+127 552+1.22 .52 34 .61 -.26; .44 70.0
CG 5.82+1.10 598+1.00 -1.15 28 .26 -.44; 12.150
Total IG 483+164 499+157 -95 111 .35 -.50; .18 .100
CG 464+151 470+182 -22 52 .83 -.58; .47 040.
Knowledge of PA Girls IG 489+155 510+1.46 -1.11 78 27 -.60; .17 .140
health effects CG 504+1.34 492+153 .35 24 .73 -58;.82 80.0
Boys IG 470+185 4.73+1.82 -.09 32 .93 -.73; .66 020.
CG 429+158 450+2.06 -55 27 .59 -1.02; .59.120
Total IG 355+1.15 3.48+1.04 .73 98 A7 -13;.28 0.07
CG 3.45+.95 3.43 +.97 .19 97 .85 -.20; .24 0.02
External motivation  Girls IG 3.38+1.08 3.11+91 160 37 12 -07;.61 0.27
CG 331+94 346+1.03 -1.24 66 .22 -.38;.09 0.15
Boys IG 3.66+1.18 3.71+1.05 -35 60 73 -30;.21 0.04
CG 3.76+.92 3.38+82 165 30 A1 -.09; .85 0.44
Total IG 440+1.21 426+1.15 110 94 .28 -.11; .38 120.
CG 42099 407+106 1.19 97 .24 -.08; .34 30.1
Identified motivation  Girls IG 4.15+1.15 3.97+1.00 .98 37 .33 -19; .55 70.1
CG 410%x.98 4.06+1.16 .33 66 .74 -19; .27 0.04
Boys IG 457+1.24 446+1.21 .64 56 .53 -.23;.45 90.0
CG 440+1.00 408+.80 141 30 A7 -14; .77 50.3
o o Total IG 538+1.16 521+1.38 152 93 .13 -.05; .40 130.
Intrinsic motivation CG 5.18+1.07 4.93+1.15 2.25 96 .03 .03; .48 0.23
Girls IG 5.30+1.15 5.18+1.36 .67 36 .51 -2 . 0.10
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. Tl T3
Variable Group M + SD M+ SD T df p 95% ClI d
CG 515+122 502+114 97 66 .34 -14;.40 10.1
Boys IG 544+118 523+141 141 56 .16 -.09; .49 160.
CG 5.25+.63 472+116 268 29 .01 A13;.94 0.57
Total IG 537+145 490+1.46 3.25 97<.00P .18;.74 0.32
CG 538+130 4.98+1.46 2.64 95.01° 10;.70  0.29
Enjoyment in PE Girls IG 555+1.47 510+1.04 193 36 .06 -® 0.35
CG 554+117 536+143 109 64 .28 -.15;.50.140
Boys IG 5.26+1.44 478+165 260 60 .01 JA11;.84 0.30
CG 505+152 419+121 282 30.01 .24;1.48 0.63
Total IG 443+116 4.29%+146 1.00 107 .32 -.14; .43.110
CG 432%+128 4.72+123 -1.93 51 .06 -.82;.02.320
Self-efficacy Girls 1IG 453+1.08 4.42+133 .76 74 .45 -17;.39 90.0
CG 4.25+1.29 4.82+1.07 -254 23 02 -1.04;-11 0.49
Boys IG 421+132 399+170 .66 32 .52 -48;.94 50.1
CG 438%+129 464+137 -76 27 45 -.95; .44 190.

2 Intervention effect in favour of the IG.
b Intervention effect in favour of the CG.

The analysis of the short- and middle-term withiotgp development of studentsttitudes
towards the health effects of physical acti(gége Figure 12a) showed that IG girls had a
significant short-term positive change in theiritattes (d =.34) whereas the CG girls
remained on the same level. In the middle-termethegre no significant changes in any of
the groups. In boys, no significant changes onattkudes towards the health effects of
physical activity were observed. Nevertheless, ha short-term the IG decreased their
positive attitudes slightly and remained stableéhi@ middle term. CG boys showed a slight
non-significant increase in the short- and midélet When examining the total group
without separating the students by gender, shdrt.21) and middle-term (d = .20) positive
significant changes were observed only in the I&e @nalysis of studentattitudes towards
PE (see Figure 12b) did not reveal any short- or heiderm significant changes in girls of
the 1G and the CG. A significant reduction in tl@& g¢irls’ attitudes towards PE was only
observed in the follow-up timeframe (T2-T3). In Bpythis analysis revealed a different
picture: a short-term significant reduction of taties towards PE was measured in the I1G
boys (d =.36). No significant changes were meakumethe CG boy and in the gender
independent analysis.

The short- and middle-term within-group changesstfdents’knowledge of the positive
health effects of physical activiye shown in figure 13a. Even though the IG girtseased
their short-term knowledge, the changes were ngnifstant. CG girls non-significantly
decreased their knowledge in this timeframe shghalso in the middle-term, no significant
changes could be observed in girls’ knowledge. Baoylsoth groups, showed an increase in
knowledge in the short- and middle-term but alsetike changes were not significant. Only
in the gender independent analysis a short-terntiyp®significant change occurred in the IG
(d =.23).

When looking at the development of students’ sHit&cy levels towards regular physical

activity, an opposite trend between students ofi@eompared to the CG was revealed (see
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Figure 13a). CG students showed an increase iwefalécy levels whereas IG students’ self-
efficacy decreased over time. These changes isdliefficacy levels were only significant
in the CG girls in the short- (d = .50) and midtiem (d = .49).
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The changes in studentgxternal, identified, and intrinsic motivation torda physical
activity based on the theory by Deci and Ryan (2004) asasedtudentsenjoyment in PEre
described in the following (see Figure 14). Théernal motivatiorto participate in exercise
did not significantly change in any of the groupther in the short- or in the middle-term.
Interestingly, a slight decrease was observed ingi® and CG boys whereas a slight
increase was measured in CG girls and 1G boys.ighufieant changes were measured in the
gender independent analysis in the short- and mtktin, but a significant reduction in the
IG was measured in the follow-up timeframe (T2-TRso concerning student&ientified
motivationto participate in physical activity, there were significant differences during the
short- and middle-term. Only during the follow-ufR¢T3), a significant reduction in 1G girls
and boys as well as for the entire IG was obserVdw changes in studentsitrinsic
motivationto participate in physical activity showed no siigant short- and middle-term
changes in any of the groups except from a sigmfiaeduction in the CG boys in the
middle-term (d = .57). During the follow-up (T2-T3 significant reduction was observed in
boys of the IG and in the entire IG. The gendeepehdent analysis showed a significant
reduction in the CG in the middle-term (d = .23).

In girls, the developments concerniaigjoyment of PEvere similar to the changes in intrinsic
motivation towards physical activity. In the shoaind milled-term, no significant changes
occurred in girls. Only during the follow-up timafme (T2-T3), both IG and CG girls showed
a significant decreased in enjoyment of PE. In bGtland CG boys, a significant decrease in
PE enjoyment was measured in the short-term (d=d2=.53 respectively) and in the
middle-term (IG: d =.30, CG: d=.63). Finally, ilne gender independent analysis, a
significant reduction in PE enjoyment was measumneboth groups in the middle-term (IG:
d=.32,CG:d=.29).
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Between-group differences

In a first step, the short- and middle-term inteti@n effects on the examined psychological
determinants of physical activity based on theren® and CG were analysed (see Table 24).
When considering the estimated means of the twapgrat is shown that the IG had higher
scores in the attitudes towards physical activitythe external, identified, and intrinsic
motivation as well as the enjoyment in PE. Theltestom the ANCOVA revealed only two
significant differences between the IG and the @Gshort-term (T2) positive intervention
effect on students’ external motivation towards sl activity was revealed and in the
middle-term (T3), a negative intervention effectswaeasured on students’ self-efficacy
levels.

In a second step, the same analysis was carrieseparately for the two genders (see Table
25). Also here the estimated means reveal a pegiiisture of the effects of HealthyPEP on
the students. IG girls have higher values on akisutowards physical activity, in the
identified and intrinsic motivation, the enjoymentPE, and in knowledge. IG boys showed
higher values compared to the CG boys in attitudesrds physical activity, in the external,
identified, and intrinsic motivation, the enjoymant PE, and in knowledge. Nevertheless,
negative short- and middle-term significant intertven effects were found in I1G girls self-
efficacy levels. Additionally, short-term negatiwgervention effects were revealed in I1G
boys attitudes towards PE.

Table 24 Short- and Middle-Term Intervention Efeon Psychological Determinants of Physical
Activity in the Total Group (Estimated Means (x SHE)ontrolled for T1-Values and
Baseline BMI Values)

IG CG

Variable Time M + SE N M=SE F p 1> d

T2 116 592+x.06 42 571+.10 295 .09 .02 0.25
T3 115 592+x.06 54 579+x.09 135 .25 .01 0.16
T2 113 550+.08 42 579+.13 351 .06 .02 0.22
T3 113 548+.08 54 569+.12 214 .15 .01 0.16
T2 111 429+.11 43 460+.17 228 .13 .01 0.24
T3 108 427+.13 52 4.75+.18 4.680F .03 0.34
External motivation T2 96 452+.10 96 4.24+.10 4.2804 .02 0.26

T3 99 421+.10 98 411+.10 .48 49 .00 0.08
Identified motivation T2 96 536+£.09 96 517+x.09 201 .16 .01 0.17

T3 99 511+.10 98 497+.11 103 .31 .01 0.11
T2 113 52414 42 488+.22 186 .18 .01 0.24
T3 112 497+.15 53 475+.21 73 .39 .00 0.13
T2 96 359+x09 96 350+x.09 229 .13 .01 0.08
T3 99 346+.09 98 345+x.09 96 .33 .00 0.00
T2 96 515+.12 96 521+.12 .12 .73 .00 0.04
T3 99 491+.13 98 498+.13 .15 .70 .00 0.05

Attitudes PA
Attitudes PE

Self-efficacy

Intrinsic motivation
Enjoyment in PE

Knowledge

# Intervention effect in favour of the IG.
® Intervention effect in favour of the CG.
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Table 25 Short- and Middle-Term Intervention Effeon Psychological Determinants of Physical Atfivih Girls and Boys (Estimated Means (x SE),
Controlled for T1-Values and Baseline BMI Values)

Girls Boys
IG CG IG CG
Variable Time N M + SE N M=+SE F p v d N M=%SE N M=+SE F p 1 d

T2 80 5.99 + .07 18 569+.15 346 .07 004 41 6 3575+.12 24 573+x.15 .01 92 .00 0.02
T3 79 5.94 + .08 25 573+.14 171 .19 002 .27 6 3586+.10 29 585+.11 .01 .94 .00 0.01
T2 78 5.63 .07 18 562+.15 .01 .94 0.00 .01 35.18+.18 24 597+.21 7.9401° .12 0.8
T3 78 541+ .10 25 554+.18 39 53 000 -09 5 3558+.14 29 590+.15 246 .12 .04 0.29
Self-efficacy T2 77 436+.11 18 4.90+.23 4.630% 0.05 -.47 34 415+x.23 25 437+x.27 40 529 7.0@.15
T3 75 4.38+.13 24 494+.23 47003 0.05 -.44 33 4.00+.27 28 462+.29 245 .12341.00.40
External motivation T2 36 3.29+.13 65 344+10 33 57 000 -15 0 6381+.12 31 355+.16 248 .12 .03 0.22
T3 38 309+.14 67 347+x10 .02 89 000 -34 1 6372+.11 31 335+x.16 297 .09 .03 0.27
Identified motivation T2 36 438+.14 65 421+10 99 .32 0.01 .18 6@.63+.14 31 422+x.19 306 .08 .03 0.35
T3 38 3.95+ .15 67 407+x.11 43 52 000 -11 1 6441+.13 31 411+.18 198 .16 .02 0.27
Intrinsic motivation T2 36 533+.15 65 518+.11 .60 .44 0.01 .13 66.39+.12 31 513+.17 163 .21 .02 0.23
T3 38 512+ .17 67 505+x.12 12 .73 0.00 .06 65.12+.14 31 476+.19 233 .13 .03 0.27
T2 36 571+.14 65 561+.11 34 56 0.00 .10 6@.77+.17 31 446+.23 120 .28 .01 0.20
T3 38 510+ .19 67 536+.14 119 .28 0.01 -2061 4.75+x.17 31 426+.24 273 .10 .03 0.32
Knowledge T2 79 5.33+.16 18 472+.33 284 .10 0.03 43 4 3505+.26 24 49731 .04 8 .00 0.05
T3 79 5.11+.16 25 488+.28 52 47 0.01 .16 3464+.31 28 460+x.34 01 93 .00 0.02

Attitudes PA

Attitudes PE

Enjoyment in PE

2 Intervention effect in favour of the IG.
® Intervention effect in favour of the CG.
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Summary

The results concerning thvithin-group changesf students’ psychological determinants of
physical activity revealed a mixed picture. Positas well as negative significant short- and
middle-term changes could be observed in the IG ianthe CG. In the short-term, a
significant increase in IG girls’ attitudes towartthe health effects of physical activity took
place and a significant increase in knowledge wéealysing the entire IG independent of
gender. Girls in the CG significantly increased ithgelf-efficacy beliefs during this
timeframe. During the follow-up period (T2-T3), @sficant reduction was observed in
several variables in the 1G: The entire IG decrédbeir positive attitudes towards PE as well
as the external, identified (this reduction wasngigant also in the gender separated
analysis), and intrinsic motivation. Additionallgirls and boys of the CG as well as boys of
the IG showed a reduction of the enjoyment duriig Pinally, the analysis of the middle-
term changes revealed a positive development dests’ attitudes towards the health effects
of physical activity as well as a reduction in tBejoyment of PE in the IG (gender
independent analysis). The reduction of PE enjoym&s also significant in the IG boys in
the gender separated analysis. The CG showed ati@din the intrinsic motivation and the
enjoyment in PE (gender independent analysis). Tédsiction in both variables was also
significant in CG boys during the gender separaaedlysis. Finally, girls in the CG
significantly increased their self-efficacy in theeddle-term.

The short- and middle-ternmtervention effectcomparing the 1G with the CG revealed a
rather negative influence of HealthyPEP lessonstlun psychological determinants of
physical activity. Except for an increase in therstberm external motivation in the entire IG
only significant negative intervention effects wereserved. The self-efficacy levels of the
entire IG and the IG girls significantly decreasadthe short- and middle-term and boys
attitudes towards PE decreased in the short-term.

4.3.2.3.2 Physical activity behaviour

In the following section, the results on the studephysical activity behaviour (MVPA and
exercise levels in and outside a sports club) ezsgmted. First, the within-group changes are
described and second, the specific interventioectedf are stated. As already stated (see
section 4.3.1.3.2), several problems occurred duehe low reliability values of the
guestionnaire. The consequences resulting frormetloes reliability values for the following
results, are discussed in detail in section 4.3.3.
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Within-group differences

The detailed results of the IG und the CG concertie short- and middle term changes in
MVPA and the minutes spent exercising in and oetsidsports club are shown in table 26

and table 27.

Table 26 Short-Term Within-Group Differences iryBibal Activity Levels

) T1 T2
Variable M +SD M + SD T daf  p 95% ClI d
Tora] G 390163 407+152 -1.3309 .19 42: 08 0.10
CG 3.79+1.48 413+1.45 -1.48%1 .15 -82:.12  0.23
MVPA Girls 16 391156 3.86 £ 1.41 31 75 .75 -25; .34  30.0
CG 367+1.32 428+1.40 -1.857 .08 -1.31;.08 0.46
Boys |G 390181 454+168 -2.853 .0° -1.11:-19 0.36
CG 3.88+1.62 402+151  -45 23 .66 -81;.52  0.09
Tota] |G 21463120879 228.77+20676 -81 80 .42 089280 007
Minutes spend CG 246.07 +202.96 273.82+187.22 -95 33 .35 -873151 0.14
inasporteolub Girls |G 209.54£22391  19954£16368 46 53 .65 -3%B73 0.04
oer wook CG 187.35+227.57 188.08+144.22 -02 12 .99 -93%387 0.00
Boys |G 2248117827 2872226759 -2.280 03 -119.55:-5.27 0.35
CG 282.43+182.39 326.90+193.96 -1.130 .27 -126.83:37.87 0.24
Toa |G 20218+16865 177.22+12561 100 53 .32 285519 0.5
Minutes soend CG 213.50+208.93 264.00+179.07 -0.889 .39 -170.19:69.19 0.24
OJ?S‘; oa Fs’ports Gils |G 1904514917 17564+107.40 055 38 58 48%9.06 0.10
club per week CG 255.00+210.88 207.50+132.28 0.60 5 .58 -157252:31 0.23
Boys |G 23267£21426 18133:16852 088 14 .39 993176.62 024
CG 19571 +213.45 288.21+195.01 -1.273 .23 -250.22;65.22 0.43
# Intervention effect in favour of the IG.
b Intervention effect in favour of the CG.
Table 27 Middle-Term Within-Group Differences ihyBical Activity Levels
) T1 T3
Variable M + SD M + SD T df p 95% ClI d
Total |G 3.93 + 1.64 424+153 212109 0Ff  -60;-02 019
CG  3.55#1.47 399+130 -2.6252 0¥ -77;-10  0.30
MVPA Girls |G 3.90 + 1.59 419+152 -1.6276 .11 -64:.07  0.18
CG  337+134 400+127 27724 017 -1.10;-16  0.47
Boys |G 400177 436+156 -1.3832 .18 -90;.17 021
CG  371+158 3.98+1.34 -1.1127 .28 76,23 0.17
Tota] |G 209.61%198.46 246.91+18385 -1875 .07 -77.01,240 0.9
Minutes spend CG 24529+213.93 243.62+16224 .06 39 .96 &WBL10 0.99
ina Sports club Girls |G, 208.15£224.20 2288014722 -1.083 31 -6115/1985 0.09
oer wioek CG 197.38+258.24 174.41+15651 .66 16 .52 &196.96 0.09
Boys |G 21318411696 291.36+25119 -1.621 .12 -177.11;20.75 0.67
CG 280.70+171.89 294.78+149.70 -32 22 .75 AWVE/8.22 0.08
Tora |G 2143917899 244.72+18243 -1062 29 -87.66;27.00 0.17
Minutes soend CG 21524 +240.90 159.05+81.53 1.29 20 .21 &@487.31 0.23
OJ?S‘; oa 2portsGirIs IG  191.51 +150.68 219.08 +158.33 -0.937 .36 -88.38;33.25 0.18
club por woek CG 194.29+206.41 184.29+81.57 017 6 .87 -131161.63 0.05
Boys |G 2723323234 3006722595 0584 59 -183.99;109.320.16
CG 22571 +263.17 146.43+81.49 1.34 13 .20 &:267.23 0.30

# Intervention effect in favour of the IG.
® Intervention effect in favour of the CG.

The short- and middle-term changes concerning thesipal levels of the IG and the CG
revealed mixed results. Regarding the MVPA levaks following changes were observed
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(see Figure 15): In short-term, a significant ims® occurred in IG boys (d = .36). In middle-
term a significant increase was measured in botlugg (IG: d =.19. CG: d =.30) in the

gender independent analysis and in the CG girls .&¥) during the gender separated
examination. Additionally, in the follow-up periqd2-T3) a significant increase in IG girls

was found.
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Figure 15 Short- and Middle-Term Within-Group Dieyaments of MVPA Levels in the IG and the
CG Over the Five Month Investigation Period.

The items assessirthe amount ofexercise within a sports clubhowed that the students

participated in several different sports in thebsluThe majority of the students played
football (29.9%) followed by gymnastics (14.9%)daennis (14.2%). Handball and dance
were each carried out by 12.7% of the studentssanchming and track and field athletics

were carried out by 9.7% and 9% respectively. mftion concerning the frequency and the
number of minutes with which each training sesswas carried out was also provided. These
numbers were calculated to receive the total suminbites that students spent exercising in
the sports club every week. The results in thidyamarevealed only a significant a short-term
increase in the number of minutes IG boys spentcesieg in a sports club (see Figure 16a).
No further significant changes could be observeekr@ll, the number of minutes girls spent
exercising in the sports club was similar in bottoups: In the short-term the minutes

remained stable. In the middle-term a small in@eass observed in the IG whereas a
decrease was measured in the CG girls. In boymaease in short- and middle term was
observed in both groups.

The short- and middle-term within-group changesceoming the number of minutes students
spentexercising outside the sports clabe also shown in figure 16b. Regarding this domai

no short- and middle-term changes were observedereless, based on the mean minutes
measured, in girls a decrease in the short-timgoth groups was observed. In the middle-
term a decrease in the CG and an increase in theel@ revealed. In boys, the IG decreased
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the minutes spent exercising outside the sportsialihe short-term whereas they showed an
increase in the middle-term. The opposite was foundhe CG boys. Concerning this
variable, only one significant change was obseimetthe follow-up timeframe (T2-T3): the
total CG decreased the number of minutes they spanmtising outside the sports club.
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Figure 16 Short- and Middle-Term Within-Group Digments of Minutes Spent in and Outside the
Sports Club in the IG and the CG Over the Five Mdnvestigation Period.

Between-group differences

The short- and middle-term intervention effectsavexamined (see Table 28). Based on the
analysis of the entire study sample without difféi@ing on students’ gender, negative short-
term intervention results occurred on the numbeanimiutes students spent outside of a sports
club (d =.74) whereas on the same item positivervention effects were observed in the
middle-term (d =.97). On the other variables asisgsstudents’ physical activity levels no
significant intervention could be observed. Alse tbservations based on the mean values do
not bring out a clear picture concerning the tewtenof the intervention effects on students’
physical activity levels. Even the more differetdth gender separated analysis of the
intervention effects on students’ physical activatuld not provide clearer results. Only one
positive middle-term intervention effect was reeehl IG boys spent a higher number of
minutes outside a sports club.
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Table 28 Short- and Middle-Term Intervention Effeon Physical Activity in the Total, Girls, and
Boys Group (Estimated Means (x SE), Controlled Tdr-Values and Baseline BMI

Values)
2
Variable Group Time N If/l + SE N CNCI:+ SE F P d
Tom T2 110 4.05+ 11 42 418+ .19 34 56 .00 001
T3 110 4.18 + .12 53 412+ .17 08 .79 .00 0.01
MVPA cis T2 76 3.84 + .13 18 439+ .27 349 .07 .04 0.08
T3 77 412+ 14 25 420+ .25 08 .78 .00 0.1
Boys 12 34 454 + 22 24  4.03+.26 230 .14 .04 0.09
T3 33 4.29 + 20 28  4.06+.22 58 .45 .01 0.04
Toa] T2 81 2349741633 34 25003%2522 064 43 .0U7
Minutes spend T3 76 253.00+16.74 40 232.06+23.10 054 .47 .0118
naspotecub Gils 12 54 197.37£1556 13 197.09%3172 000 .99 0000
h T3 54 227.49+1263 17 17855+2252 359 .06 .09
perwee 5 T2 27 311.8+3156 21 29531+3584 0.12 .73 .0018
OYS 13 22  304.39+4329 23 282.33+4231 013 .72 .0@8
Total T2 54 17771%1902 20 262.68+3125 5392 07 074
Minutes spend T3 53  24479+20.79 21 158.87+33.02 48®F .06 0.97
outside a sports Girls 12 39 177011748 6 198.62+4483 20 .66 00380
olub por week T3 38 219.21+2334 7 18359+5438 .36 .55 .01530
Boys 12 15 17815:4685 14 291624850 282 .11 1056
T3 15 303.98+4232 14 15252+4381 6.197 .19 2.87

2 Intervention effect in favour of the IG.
b Intervention effect in favour of the CG.

Summary

Concluding, the study results concerning studepts/sical activity levels show a rather
mixed picture. Some of the assessed variables eldapgsitively while other changed to a
negative degree due to the intervention. As alsavahby the retest-reliability results of the
guestionnaire, some of the items are not reliabtetherefore the results based on them need
to be interpreted with caution (see section 4.32).3

4.3.2.3.3 Health and fithess outcomes

Within-group differences

The detailed short- and middle-term results ofl@nd the CG within-group Differences in
the motor performance test (total score and eadividual test), BMI, and HRQOL (total
score and the six sub-domains) are presented iiollba/iing (see Table 29 and Table 30).

Table 29 Short-Term Within-Group Differences intgloPerformance, BMI, and HRQOL

. T1 T2

Variable M +SD M + SD T df p 95% CI d
Total IG 107.62 £+ 5.99 111.19+£6.37 -13.89205 <.00F -4.07;-3.06 0.00
Motor CG 107 +6.43 110.69+6.64  -12.17154 <.001: -3.89;-2.8 0.01
performance Girls IG 106.21 + 5.97 11054 +6.44 -11.6699 <.00:I.a -5.06;-3.59 0.70
score CG 105.69 * 6.42 109.56 +6.21  -11.3687 <.00:I.a -4.55;-3.20 0.61
Boys IG 108.96 +5.72 111.82 +6.27 -8.31 10%.00F -3.55;-2.18 0.48
CG 109.53 £5.79 112.19 +6.93 -6.04  66<.00F -3.54;-1.78 0.42
Sideways  Total IG 40.51 +5.46 45,58 +5.69 -13.27202 <.00¥ -5.82;-4.31 7.37
jumps _ CG 39.38 £ 6.26 42.45 + 5.50 -7.84 154,00 -3.85;-2.30 0.52
Girls IG 40.48 +5.09 45.73 +5.08 -11.3397 <.00¥ -6.17;-4.33 1.03
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. T1 T2
Variable M + SD M+ SD T df p 95% ClI d
CG 39.23+5.84 41.52 +4.44 -6.47 66<.00° -5.38;-2.84 0.44
Boys IG 40.54 +5.82 45.45 + 6.24 -8.17 104.00F -6.10;-3.71 0.81
CG 39.57 +6.83 43.69 + 6.49 -6.47 66<.00° -5.38;-2.84 0.62
Total IG 37.995 £ 8.29 40.09 + 8.10 -3.94 20%.00F -3.15;-1.05 4.14
CG 38.65 + 7.97 40.14 +7.77 -2.71 154.0¢°% -2.58;-40 4.38
Balance Girls IG 38.563+7.71 41.85+6.80 -450 99<.00F -4.78;-1.86 0.46
backwards CG 39.53 £ 6.96 41.20 +6.74 -251 87 .0 -2.99;-35 0.24
Boys IG 37.49 +8.82 38.44 + 8.88 -1.27 105 21 -2.44; 54 0.11
CG 37.49 +9.06 38.76 + 8.81 -1.36 66 .18 -3.13;.60 0.14
Total IG 3.7847 £.29 3.7880 +.28 -189 186 .85 -.03; .030.01
CG 3.7485 +.30 3.76 +.33 -568 137 .57 -05;.02 0.04
20m sprint  Girls IG 3.84+.32 3.85+.30 -.27 86 79 -.06;.05 0.02
CG 3.80+.33 3.73+.35 -2.99 66<.00F -.16;-.03 0.20
Boys IG 3.74 +.27 3.74+.25 .00 99 1.0 -05;.05 0.00
CG 3.69+.27 3.79+.33 2.93 70<.00P .02; .12 0.32
Total IG 1079.73+128.76 1068.48+12.96 2.00 184 .04 .155;22.34 0.12
CG 1074.15+133.441063.99+124.80 1.48 149 14 -3.41;23.73 0.08
6-minrun  Girls IG 1037.84 +110.84 1030.09+98.76  1.07 89 29  -6.61;22.11 0.07
CG 1028.16 +112.331020.25+112.30 .90 86 .37 -9.51;25.32 0.07
Boys IG 1119.43+132.481104.87 +£129.07 1.70 94 .09 -2.45;3158 0.11
CG 1137.67 +£135.011124.40 +£116.38 1.20 62 .24 -8.89;35.41 0.11
Total IG .31+7.85 1.58+8.11 -5.13  204<.00¢ -1.76;-.783 0.16
Stand and CG 1.25+7.74 2.46 +£8.07 -3.01 153<.001: -2.00;-.41 0.15
reach Girls IG 3.15+7.67 5.25+7.27 -5.40 99 <.001a -2.86;-1.33 0.28
flexibility CG 3.49+7.05 5.07 £ 7.00 -450 99<.00r -4.78;-1.86 0.23
Boys IG -2.38 £7.07 -1.90 £7.33 -1.66 104 .10 -1.@B, . 0.07
CG -1.64+£7.70 -91+8.18 -.92 66 .36 -2.34;.86 0.09
Total IG 22.76 £ 4.85 25.34 + 4.87 -8.83  204.00F -3.15;-2.00 0.53
CG 22.36 £5.30 25.95 + 5.47 -11.79152 <.00f -4.19;-2.99 0.67
Sit-ups Girls IG 21.22+4.35 24.48 + 4.69 -7.54  98<.00F -4.12;-2.40 0.72
CG 20.47 £5.06 24.47 +5.26 -6.35 65<.00° -4.02;-2.10 0.77
Boys IG 24.19 £ 4.89 26.13 £ 4.92 -5.03 10%.00F -2.71;-1.18 0.40
CG 24.85 + 4.56 27.91+5.16 -10.3086 <.00F -4.77;-3.23 0.63
Total IG 16.52 £ 3.10 19.68 £ 3.17 -16.60204 <.00F -3.53;-2.78 1.01
CG 16.26 + 3.38 19.39 £+ 3.43 -12.32154 <.00f -3.63;-2.62 0.92
Press-ups  Girls IG 15.25+2.65 19.02 £ 2.54 -145498 <.00f -4.28;-3.25 1.45
CG 15.27 £ 3.15 18.90 £ 2.80 -5.47 66<.00° -3.38;-1.57 1.22
Boys IG 17.71 £ 3.05 20.30 + 3.57 -9.72  10%.00F -3.12;-2.06 0.78
CG 17.57 £ 3.26 20.04 £ 4.05 -13.1687 <.00f -4.17;-3.08 0.67
Total IG  159.57 £19.43 159.85 +19.98 -36 204 72 -11825 0.01
CG 157.79 £+ 2.77 162.73 £23.78 -4.10 158.00F -7.32;-2.56 0.29
Standing Girls IG  155.77 £19.28 155.34 £ 20.41 .38 98 71 -1886 0.02
long jump CG 150.52 +18.91 155.00 £ 20.28 -2.62 65.01° -9.80;-1.32 0.23
Boys IG  163.13+£18.98 164.07 £18.71 -.88 105 .38 -31047 0.05
CG 167.48+19.24 173.05+24.35 -2.62 65.01° -9.80;-1.32 0.25
Total IG 18.24 +2.60 18.38 £ 2.55 -3.61 204<.001 -.22;-.06 0.05
CG 18.39 £ 3.00 18.76 + 3.05 -9.00 154.001 -.44;-28 0.12
BMI Girls IG 17.92 £ 2.50 18.08 £ 2.45 -2.81 98 .01 -27;-.05 0.06
CG 18.76 £ 3.21 19.16 £ 3.28 -7.49  87<.001 -51;-29 0.12
Boys IG 18.54 + 2.67 18.68 + 2.63 -2.32 105 .02 -.25;-.02 0.05
CG 17.92 £ 2.66 18.23+2.68 -5.11 66<.001 -.44;-19 0.12
Total IG 95.76 + 1.96 94.01+£11.83 1.627 88 A1 -.3883. 0.17
CG 95.03 +1.89 93.77+10.25 1.265 85 21 -7243. 0.12
Score Girls IG 97.89 +£10.12 96.28 + 11.29 .75 31 .46 -2.7955. 0.16
CG 95.60+10.71 95.12 + 10.00 .40 56 .69 -1.8822. 0.04
Boys IG 9457 +11.32 92.74 £ 12.04 1.53 56 13 -.5824. 0.16
CG 93.91+11.35 91.10 + 10.37 1.52 28 14 -.9896. 0.25
Physical Total 1G 15.68 £ 2.62 14.98 + 2.77 2.078 92 04 .03;1.37 0.27
wellbeing CG 15.38 £ 3.00 14.83 £ 2.66 1.624 92 A1 -.1221.20.18

149



Chapter 4: Intervention Study

. T1 T2
Variable M + SD M+ SD T df p 95% ClI d
Girls IG 1547 +3.21 15.09 £ 2.72 .58 33 .57 -.96;1.73.12
CG 15.21 +£3.23 14.97 £2.29 .60 62 .55 -.56; 1.08.07
Boys IG 15.80 £ 2.23 1492 +2.81 2.37 58 .02 14;1.62 0.39
CG 15.73+2.46 14.53 £ 3.33 1.92 29 .07 -.08; 2.48.49
Total IG 17.11+2.32 16.58 £ 2.81 1597 95 A1 -.1381.10.23
CG 17.09 £ 2.22 16.96 £ 2.16 .579 93 .56 -.31;.57.06
Psychologic Girls 1G 17.75+2.20 16.97 £2.84 1.34 35 .19 -401.9%.35
al wellbeing CG 17.33+2.04 17.25+1.93 .28 63 .78 -.49; .65 .040
Boys IG 16.73 £2.32 16.35+2.79 .94 59 .35 -43;1.18.16
CG 16.57 £ 2.51 16.33 £2.52 .69 29 .50 -.46; .92 .090
Total IG 13.97 £ 3.37 14.31 £3.37 -.948 93 .34 -1.0%;.30.10
CG 14.14 £ 2.89 14.20+2.85 -235 94 .82 -.60; .470.02
Self-worth Girls IG 14.35+2.86 14.51 £ 3.52 -.24 34 .81 -1.5301.20.06
CG 14.05 + 3.07 14.45 + 3.04 -1.22 64 .23 -1.05;.20.13
Boys IG 13.74 + 3.64 14.19 £ 3.30 -1.08 58 .29 -1.28;.30.12
CG 14.33+£2.50 13.67 £2.35 1.49 29 .15 -.25;1.58.27
Total IG 17.94 £ 2.42 17.68 £2.70 991 92 .32 -.26;.780.11
CG 17.65+2.77 17.57+£2.70 .253 92 .80 -.51;.670.03
Family Girls IG 18.06 = 2.60 18.03£2.91 .08 33 .94 -.76; .82 .010
CG 18.00 £ 2.10 17.87 £ 2.56 .46 61 .64 -.43; .69 .060
Boys IG 17.86 £ 2.33 17.47 £2.57 1.13 58 .26 -.30; 1.08.17
CG 16.94 £3.71 16.97 £2.90 -.05 30 .96 -1.4711.40.01
Total IG 15.39 £ 2.97 15.47 £2.59 -.297 91 a7 -.61; .450.03
CG 16.17 £ 2.65 15.78 £ 2.75 1466 92 .15 -14; .90.14
Friends Girls IG 16.26 £ 2.80 15.82 +£2.38 1.01 32 .32 -.45;1.390.16
CG 16.22 + 2.68 1584 +2.71 1.13 61 .26 -.29;1.06.14
Boys IG 14.90 £ 2.98 15.27 £2.70 -1.11 58 27 -1.00; .30.13
CG 16.06 £ 2.62 15.68 + 2.87 .95 30 .35 -.45;1.2D.15
Total IG 15.26 £ 2.47 15.31 £ 2.68 -.202 95 .84 -.56; .460.02
CG 14.88 £ 2.62 15.02 £ 2.33 -665 95 51 -57;.280.05
School Girls IG 15.50 £ 2.26 15.86 £ 2.33 -.87 35 .39 -1.20; .48.16
CG 15.12 £ 2.65 15.31+2.34 -.70 64 .48 -.71; .340.07
Boys IG 15.12 £ 2.60 14.98 £ 2.83 .40 59 .69 -.53; .79 .050
CG 14.37 £2.52 14.42 +£2.22 -.14 30 .89 -.82;.710.02

# Intervention effect in favour of the IG.
® Intervention effect in favour of the CG.

Table 30 Middle-Term Within-Group Differences irohr Performance, BMI, and HRQOL

: T1 T3

Variable M +SD M + SD T df p 95% ClI d
Total IG 107.81 +5.96 11292 +5.64 -19.63215 <.001: -5.62; -4.59 0.88

Motor CG 107.31 +6.28 112.10+6.89 -14.23143 <.001a -5.44;-4.12 0.73
performance Girls IG 106.27 +5.97 112.30+5.40 -17.26110 <.001a -6.72; -5.34 1.06
score CG 106.15 + 6.49 110.47 £6.71 -9.62 84»<.001a -5.22;-3.43 0.66
Boys IG 109.44 +5.54 113.58 +5.86 -11.31104 <.00F -4.87;-3.42 0.73

CG 109.01 +5.62 11446 £+6.52 -11.0058 <.00F -6.44;-4.46 0.90

Total IG 40.62 £ 5.49 45.67 £5.22 -15.41210 <.00F -5.69;-4.40 0.94

CG 39.67 £ 6.47 44,55 + 6.28 -9.57 14%k.00¥ -5.88;-3.87 0.76

Sideways Girls IG 40.41 +£5.12 46.29 £ 5.77 -14.53108 <.00F -6.68;-5.08 1.08
jumps CG 39.64 +£6.13 42.93 £ 6.29 -5.18 82<.00F -4.55;-2.02 0.53
Boys IG 40.85 + 5.87 45.01 +4.49 -8.17 10k.00¥ -5.17;-3.15 0.80

CG 39.71+£6.97 46.82 + 5.55 -9.41 58<.00F -8.62;-5.60 1.13

Total IG 38.30+7.81 40.87 + 6.56 -4.80 214.00F -3.61;-1.51 0.36

CG 38.34+£8.14 40.27 +7.25 -3.34 14%k.00¥ -3.07;-.79 0.25

Balance Girls IG 38.59 £ 7.42 41.18 +6.57 -3.34  116<.00F -4.14;-1.05 0.37
backwards CG 39.56 + 7.20 40.20 £ 7.00 -.84 83 40 -2.16;.87 0.09
Boys IG 38.00 £ 8.24 40.53 + 6.58 -3.46  10%.00¥ -3.98;-1.08 0.34

CG 36.57+£9.12 40.36 * 7.66 -4.54 57<.00¥ -5.47;-2.12 0.45

20m sprint  Total 1G 3.79+£.30 3.70 £ .27 4.53 197<.00F .05; .12 0.30

150



Chapter 4: Intervention Study

Variable M IlsD M IssD T df p 95% ClI d
CG 3.75+ 29 3.73+ .29 90 140 367 -02;.06 007
Gis |G 3.84+ 31 3.71+ .29 449  97<00Ff .07:.18 041
CG 3.78 + .32 3.74+ 27 149 81 .14 -01;.10 0.4
Boys |G 3.74+ 28 3.69 + .25 1.88 99 .06 .00;.10 0.8
CG 3.71+ .25 3.72+ .32 .31 58 .76 -08..06 0.04
Toral |G 1078.06+126.661071.93+132.65 .86 192 .39  -7.96;2.24 005
CG 1080.17 + 125.601058.64 + 133.26 2.79 125 <.00P 6.25:36.80 0.17
s.mnrun G |G 1030.30+103141044.78+103.01 -1.57 96 .12 -32.77;3.81 0.14
CG 1030.74 +109.881014.78 + 110.84 1.47 72 .15 -5.72;37.630.14
Boys |G 1126.32+130351000.35+152.73 255 95 0  5.97:47.97 0.19
CG 114825+ 114.241119.06 +138.78 2.74 52 .01° 7.85:50.53 0.23
Total G 53+7.81 1.96+827  -413 214<00f -2.12:-75 0.18
stand and CG  1.00+7.90 1.41+841  -1.01 141 .316-1.22;.40 0.05
o oth Gis |G 3.27 + 7.80 5.82+755  -513 110<.00F -3.53-1.56 0.33
floxibiliy CG  3.35+7.40 398+7.35  -153 82 .13 -1.44;.19 0.08
Boys |G 240671 2.15+6.93 .54 103 .59 -1.16:.66 0.04
CG  -231+7.42 -2.20 + 8.53 .14 58 .89  -1.7191.40.01
Tom |G 2289476 2769+497 -16.01211 <.00Ff -5.39:-4.21 0.99
CG  22.26+5.10 2728+4.88  -13.48140 <.00Ff -5.76;-4.28 1.01
Sit-ups Gis |G 21.38+423 2657+438 -12.22109 <.00Ff -6.03;-4.35 1.20
CG 2067 +4.97 26.04+428 -125782 <.00F -6.21:-451 1.16
Boys |G 24.52£4.78 28.89+529  -10.41101 <.00Ff -5.21:-3.54 0.87
CG  2452+4.42 2005+517  -6.79 57<.00f -5.87:-3.20 0.94
To 'G  1651+3.03 2034+336 -17.33211 <.00F -4.27:-3.40 1.20
CG  16.27+3.13 2098 +3.33  -16.48139 <.00F -5.27:-4.14 1.46
. IG  15.31+2.65 10.39+3.03 -13.39108 <00F -4.68:-3.47 1.43
Press-ups  Girls o 155974 2.90 1098 +3.12 -125181 <00F -5.09:-3.69 1.46
Boys |G 17.78+2.90 2136+340 -11.13102 <00 -4.22:-2.94 1.13
CG  17.24+3.22 2240+313 -10.8357 <00 -6.11:-4.20 1.62
Tor |G 159.76%19.66  163.67+248 -418 21Z00F -5.75;-2.07 019
CG 158.05+18.73 161.90+1843 -3.49 148.00F -6.01:-1.67 0.26
Standing ... |G 15598+19.49  15953+1959 -2.80 10901 -6.06;-1.04 0.18
long jump CG 152.37+1857 156.70+16.94 -3.29 8%.00F -6.95:-1.71 0.24
Boys |G 163801012  168.11¥2059 311 102.00F -7.06;-156 0.22
CG 166.44+1568 169.56+17.99 -1.63 56 .11  -6BB 0.19
To 'G 1815249 18.41+2.40 -516 214<001 -36:-16 0.11
CG  18.33+2.97 18.84+2.96  -8.32 14%001 -63:-39 0.17
BMI Gils 16 17.87+243 18.17+233  -422 110<.001 -44:-16 0.3
CG  18.81+3.16 19.23+3.10 -509 83<001 -58:-25 0.13
Boys |G 18443253 18.66 +2.46  -3.04 103<.001 -.35:-07 0.09
CG  17.65+255 1829+267  -7.13 58<001 -82:-46 025
Total IG  96.65+9.88 9358+13.43 267 88 01° .79:536 0.31
CG 94.77+10.49  9345+1049 111 83 .27 -1.0893 0.13
Score Girls IG  97.91+981 9585+11.07 1.12 33 .27  -1.6805. 0.21
CG 9530+10.28  9497+1095 .24 54 81  -2.4073. 0.03
Boys IG  95.87 +9.94 9217+1463 250 54 0P 73666 0.37
CG  93.77+10.98 9057+9.04 141 28 .17  -1.4857. 0.29
Total IG  15.58 + 2.68 1493+331 187 94 .06  -.04:1.3%.24
CG  15.38+2.93 1455+3.03 201 93 05  .01:1.65 0.28
Physical  Girls IG  15.44 +3.16 15.44 + 2.86 00 35 1.00 -1.1111.10.00
wellbeing CG  15.28+3.16 1464+3.03 127 63 .21  -37.1.68.20
Boys IG  15.66+2.37 1461 +354 235 58 02  .16:1.95 0.44
CG  15.60+2.39 1437+3.08 173 29 .09  -23:2.69.52
Total IG  17.29+2.24 16.47+2.65 276 96 .01°  .23:1.40 0.36
CG  17.05+2.17 17.00 +2.21 20 9 .84 -47: 57 .020
Psychologic Girls 1G ~ 17.76 +2.14 17.05+269 138 37 .18  -33:1.79.33
al wellbeing CG  17.27+1.98 17.37+219  -37 66 .71 -.66: .450.05
Boys IG  16.98+2.26 16.10+258 246 58 .02  .16:159 0.39
CG  1657+251 16.17 + 2.07 69 29 49  -78.1.5®.16
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. T1 T3
Variable M + SD M + SD T df p 95% ClI d
Total 1IG 13.99 + 3.03 14.33+3.44 -1.09 95 .28 -.97;.280.11
CG 14.28 £ 2.81 14.36 £ 2.74 -.27 95 .79 -.67;.510.03
Self-worth Girls IG 14.32+2.81 14.68 £ 2.75 -72 36 .48 -1.38; .69.13
CG 14.28 £ 3.01 14.45 £ 2.90 -.49 65 .62 -.89; .540.06
Boys IG 13.77 £ 3.16 14.11+381 -.81 58 42 -1.16; .49.11
CG 14.30 £ 2.37 14.17 £2.38 .24 29 .81 -.99; 1.29.06
Total IG 18.14 £ 2.15 17.43 £ 3.06 2.56 92 .0 16;1.26  0.33
CG 17.65+2.72 17.35+2.48 1.00 93 .32 -.29;.890.11
Family Girls IG 18.31+2.01 17.78 £ 2.52 1.41 35 17 -.23;1.29.26
CG 18.00 £ 2.07 17.65+2.29 1.00 62 .32 -.35;1.09.17
Boys IG 18.04 £ 2.25 17.21+3.36 2.13 56 04 .05;1.60 0.37
CG 16.94 + 3.65 16.74 £ 2.77 .34 30 74 -.97; 1.3®.05
Total IG 15.54 + 2.88 15.32 £ 2.63 .70 93 49 -.41; .85 .080
CG 16.12 £ 2.58 15.81+2.20 1.12 93 27 -.24;.860.12
Friends Girls IG 16.36 + 2.66 15.76 £ 2.19 1.17 34 .25 -44;1.60.23
CG 16.14 £ 2.62 16.09 £ 2.02 14 62 .89 -.62;.71 .020
Boys IG 15.05+2.91 15.05+2.84 -.01 58 .99 -.81;.800.00
CG 16.10 £ 2.56 15.25+2.46 1.69 30 .10 -17;1.8D0.33
Total IG 15.42 +2.38 1492 +2091 1.86 98 .07 -.03;1.00.21
CG 14.86 £ 2.62 14.41 £ 2.68 1.82 97 .07 -.04; .950.17
School Girls IG 15.58 +2.32 15.03+2.54 1.26 37 21 -.33;1.40.24
CG 15.09 + 2.66 14.73+2.81 141 66 .16 -.15; .870.13
Boys IG 15.33+2.43 14.85+3.14 1.37 60 .18 -.22;1.10.20
CG 14.37 £ 2.51 13.71£2.25 1.15 30 .26 -.50; 1.8D.26

2 Intervention effect in favour of the IG.
b Intervention effect in favour of the CG.

Overall, positive changes were revealed on studewt®r performance scorésee Figure
17a). In girls, a significant increase in both exad groups were measured in the short- (IG:
d=.70, CG: d=.61) and the middle-term (IG: #.66, CG: d =.66). Also in boys,
significant positive changes were measured in Hwets (IG: d = .48, CG: d = .42) and the
middle-term (IG: d = .73, CG: d = .90). Additionalbkignificant positive changes were shown
in both groups in the follow-up timeframe (T2-T3%imilarly, also concerningBMl
significant changes were observed (see Figure 17tthe short-term girls in both groups (I1G:
d =.06, CG: d =.12) and boys (IG: d =.05, CG: d2) increased their BMI levels. These
developments were also measured in the middletermirls (1G: d =.13, CG: d =.13) and
boys (IG: d =.09, CG: d =.25). Finally, also agithe follow-up timeframe (T2-T3), both
groups in the gender independent analysis as wgellGagirls and CG boys significantly
increased in BMI. On the contrary, the results werall HRQOL scorerevealed a different
picture (see Figure 17c). No significant changesewmeasured in the short-term. In the
middle-term only two significant negative developitge were observed: in the entire 1G
(d =.31 and in the 1G boys (d = .37).
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Figure 17 Short- and Middle-Term Within-Group Diyaments of the Three Measures on the Health ané$3 Target Level (Motor Performance Score, BMI,
and HRQOL Score) in the IG and the CG Over the Mueath Investigation Period.
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Students’coordination was assessed using the balance backwards testhansideways
jumps. In thebalance backwarddest (see Figure 18a), significant short-term {paesi
developments were observed in girls (IG: d=.465:Ql =.24). In the middle-term,
significant positive changes were measured in @airls (d =.37) and in both groups in
boys (IG: d = .34, CG: d = .45). During the follays; only boys in both groups significantly
improved in this test. When looking at the changethe sideways jumpsest (see Figure
18b), it becomes clear that in the short-term $iggmt positive developments occurred in
girls (IG: d=1.03, CG: d=.44) and boys (IG: %, CG: d=.62). These positive
significant changes were also measured in the @tk in girls (IG: d = 1.08, CG: d = .53)
and boys (IG: d =.80, CG: d = 1.13). During thikofw-up (T2-T3), only the CG significantly
improved in this test in the gender independentthadyender separated analysis.
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Figure 18 Short- and Middle-Term Within-Group Dmemnents of Coordination (Balance
Backwards and Sideways Jumps) in the IG and theD@& the Five Month Investigation
Period.

For the assessment of students’ speed,20m sprintwas used. In this test, short-term
significant changes were only measured in the @8 Bgure 19): Girls improved in the 20m
sprint (d =.20) whereas boys showed negative dwa(dj=.32). In the middle-term IG girls
(d =.41) and the entire IG (d =.30) showed sigaiit positive changes. During the follow-
up (T2-T3), girls in the 1G and boys in the CG siigantly improved their speed.
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Figure 19 Short- and Middle-Term Within-Group Digments of Speed in the IG and the CG Over
the Five Month Investigation Period.

To assess studenendurancdevels over the intervention timeframe, thenin runwas used.
Overall, negative developments were observed mtdst (see Figure 20). In the short-term,
only one significant change was observed in whighentire 1G significantly decreased in the
6-min run (d =.12). In the middle-term, in boygtbgroups revealed a significant decrease in
endurance (IG: d =.19, CG: d = .23). Additiona#ysignificant decrease was measured in the
entire CG (d = .17).
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Figure 20 Short- and Middle-Term Within-Group Diegnents of Endurance in the IG and the CG
Over the Five Month Investigation Period.

For the measurement of studertsXibility, the stand and reach flexibilitgest was used.
Overall, positive changes were revealed in thig {sse Figure 21). In the short-term,
significant improvements took place in IG and C@sgflG: d = .28, CG: d =.23) and in the
gender independent analysis in both groups (IG:.16=CG: d =.15). In the middle-term,
only the 1G girls (d =.33) and the entire IG (d18) showed positive significant changes in
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this test. Finally, during follow-up (T2-T3), a sifjcant reduction was measured in the CG
girls and the entire CG.
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Figure 21 Short- and Middle-Term Within-Group Dieyements of Flexibility in the IG and the CG
Over the Five Month Investigation Period.

For the assessment of studemstsength the tests sit-ups, press-ups, and standing komg |
were used. The changes of the students particgpatirthe intervention study were overall
positive (see Figure 22). Concernisigrupsandpress-upssignificant positive changes were
observed in the short-term in girls (sit-ups IG= &2, CG: d =.77; press-ups IG: d = 1.45,
CG: d =1.22) and boys (sit-ups IG: d = .40, CG .63; press-ups IG: d =.78, CG: d = .67).
Also in the middle-term the changes measured wgrgfisantly positive for girls (sit-ups IG:
d=1.20, CG: d =1.16; press-ups IG: d =1.43, @G:1.46) and boys (sit-ups IG: d = .87,
CG: d=.94; press-ups IG: d=1.13, CG: d=1.68ditionally, also in the follow-up
timeframe all changes were significantly positiRegarding thestanding long jumpmostly
positive within-group changes were measured. Insti@t-term, significant positive changes
were revealed only in CG girls (d =.23) and in ®Bys (d =.26). In the middle-term,
significant positive changes were observed in i d = .18, CG: d =.24) and significant
negative changes IG boys (d =.22). During theoWlup (T2-T3), significant positive
changes existed only in the IG.
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Figure 22 Short- and Middle-Term Within-Group Dieyaments of Strength (Sit-Ups, Press-Ups, and $tgricong Jump) in the IG and the CG Over the Five
Month Investigation Period (IG Girls: T1=125, T2598=110; CG Girls: T1=109, T2=87, T3=83) (IG Boy&=124, T2=106, T3=102; CG Boys:
T1=74, T2=66, T3=58).
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In a more detailed analysis of each dimensionudestits’'HRQOL, the following results were
observed. In the short-term, significant negatihanges were found only on the physical
wellbeing in IG boys (d = .39) as well as in theirenlG (d = .27) in the gender independent
analysis. In the middle-term, only negative chanigegthe various dimensions of HRQOL
were found. IG boys decrease in physical wellbdishg .44), in psychological wellbeing
(d=.39) and in the dimension family (d =.37).sélthe entire IG decreased in the
dimensions in psychological wellbeing (d = .36) danhily (d = .33). Finally, the entire CG
(d =.28) decreased in the physical wellbeing distmm During follow-up, significant
negative changes existed in IG boys’ psychologiegellbeing as well as in the school
dimension in the entire 1G, CG, and IG girls. CGyda@lso increased significantly in the
dimension self-worth.

Between-group differences

In the next step, the intervention effects on tkaltt and fithess variables were examined.
First, the analysis was carried out without sepagathe two genders (see Table 31).
Concerningmotor performanceshort-term negative intervention effects wereeeded in two
out of the three tests measuring strength: These e sit-ups (d =.18) and the standing
long jump (d =.21). Additionally, positive intemvton effects were measured on the
sideways jumps. In the middle-term, negative irdation effects were measured on press-ups
(d =.24). Concernin@MI levels, positive short- (d =.08) and middle-tegffects (d =.10)
were revealed. The examination of the intervengfiacts of studentdHRQOL revealed no
significant short- or middle-term differences.

Table 31 Short- and Middle-Term Intervention Effeon Motor Performance (MP) and BMI in the
Total Group (Estimated Means (+ SE), Controlled Tck-Values and Baseline BMI
Values)

1G CG
Variable Time N M+ SE N M+ SE F p ' d

MP Score T2 206 111.080.24 155 110.80.27 0.35 .55 .00 0.03
T3 216 112.780.25 144 112.3#0.31 0.95 .33 .00 0.06
T2 206 40.220.44 155 39.980.51 0.13 72 .00 0.03
T3 215 40.840.40 142 40.360.49 0.73 .39 .00 0.08
T2 203 45.3@0.32 155 42.880.36 25.79 <00¥ .07 0.44
T3 211 45.450.32 142 44.880.39 1.28 .26 .00 0.10
T2 187 3.780.02 138 3.7¥0.02 0.03 .87 .00 0.01
T3 198 3.780.02 141 3.740.02 3.72 .05 .01 0.17
T2 185 1066.165.28 150 1066.8%.87 0.01 .93 .00 0.01
T3 193 1072.186.40 126 1058.2.92 1.87 A7 .01 0.10
T2 205 1.950.29 154 1.990.34 0.01 .92 .00 0.01
T3 215 2.120.33 142 1.1¥0.41 3.25 .07 .01 011
Sit-ups T2 205 25.2680.25 153 26.180.29 575 .02 .02 0.18
T3 212 27.580.27 141 27.580.33 0.00 .98 .00 0.00
T2 205 19.630.18 155 19.4£0.21 0.17 .68 .00 0.08
T3 212 20.280.20 140 21.040.25 6.17 .01 .02 0.24
T2 205 159.150.88 154 163.671.01 11.36 <.00 .03 0.21
T3 213 163.180.87 141 162.7/48..07 0.09 7 .00 0.02
T2 205 18.45+.04 155 18.67+.04 14.4%.00F .04 0.08
T3 215 1847+.05 143 18.74+.06 11.5&.00F .03 0.10
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IG CG
Variable Time N M + SE N M + SE F p 1 d

HRQOL Score T2 27 9485-1.77 53 95.8%1.26 .23 .63 .00 0.10

T3 29 95.1%1.74 50 95.35:1.32 .01 .92 .00 0.02
T2 30 14.8#.43 58 14.96+.31 .03 .86 .00 0.04
T3 32 15.1#51 58 14.58t.38 .84 .36 .01 0.20
T2 30 16.89t.43 59 17.19.30 .33 .57 .00 0.13
T3 33 16.8G.42 61 17.3%.30 1.32 .25 .01 0.24
T2 30 14.48.52 60 14.63t.37 .06 .81 .00 0.05

Physical wellbeing

Psychological wellbeing

Self-worth T3 33 147543 60 144532 31 58 .00 0.11
Family T2 29 18.1%39 58 180427 .09 .76 .00 0.06
T3 32 17.67%#38 58 17828 .09 .77 .00 0.06
Frionds T2 28 159843 57 159&30 .00 100 .00 0.00
T3 31 15.8%36 57 16.0%27 .22 .64 .00 0.10
School T2 30 156436 60 154526 .19 .66 .00 0.08

T3 33 14.92+.39 61 14.93.28 .00 .99 .00 0.00

2 Intervention effect in favour of the IG.
b Intervention effect in favour of the CG.

Additionally, the intervention effects were analgder girls and boys separately. The results
revealed that HealthyPEP had different effectshmngexes (see Table 32). Results showed
that girls benefited from participating in the irvention. When looking at each motor
performance test separately, it was revealed thaitheé short-term girls in the IG were
significantly better in sideways jumps (d = .73)esdmrs the girls in the CG were significantly
better in 20m sprints (d = .29) and standing lamgps (d = .24). In the middle-term, the girls
in the 1G achieved significantly better results tire motor performance score (d =.27),
sideways jumps (d =.47) and stand-and-reach filéyilfd = .25) compared to the CG. In
addition, the IG girls showed marginally signifitdretter results in the 6-min run (d = .24).
In boys, in the short-term, the IG reached sigaifity higher values in the 20m sprints
(d =.32) and marginally significant better resuttssideways jumps (d =.23). The CG boys
were significantly better in the standing long jurfth=.24) and marginally better in the
situps (d =.22). In the middle-term, boys in th& @erformed significantly better in their
press-ups (d =.33) and sideways jumps (d = .4B)peved to the IG. Concernir@Ml, the
girls in the 1G had significantly lower BMIs comgal to the CG in the short-term (d = .09),
which developed into a marginally significant difeace in the middle-term (d =.07).
Similarly, IG boys had a marginally significant lemBMI than the CG boys in the short-term
(d =.06) and a significantly lower BMI in the mideterm (d = .15). The examination of the
intervention effects of student$1RQOL revealed no significant short- or middle-term
differences also in the gender separated analysis.
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Table 32 Short- and Middle-Term Intervention Effeeon Motor Performance (MP), BMI, and HRQOL in I&iand Boys ((Estimated Means (x SE),
Controlled for T1-Values and Baseline BMI Valugdpfier & Demetriou, 2012a)

Girls Boys
Variable Time IG CG IG CG
N M + SE N M + SE F p v d N M + SE N M + SE F p v d

MP Score T2 100 110.21+.33 88 109.93+.35 .32 57 .00040. 106 112.10+.34 67 111.75+ .43 .39 53  .0@50.

T3 111  11221+.35 85 110.60+.40 9.24.0° .05 0.27 105 113.57+.35 59 11448+.47 237 .1301 0.15
Balancing T2 100 41.89 + .57 88  41.16 +.60 78 38 .00 0.11 106 3854+.67 67 3861+.84 .00 95 .00 0.01
backwards T3 111 41.21 + .59 84 40.16+.68 133 .25 01501 104 4047+.53 58  40.47+.72 .00 1.00 .00 0.00
Sideways jumps T2 98 45.40 + .39 88  41.89+.41 38.18.00F .17 0.73 105 45.32+.50 67  43.88+.63 319  .0802 .0.23

T3 109 46.06 + .45 83  43.23+.52 16.88.00F .08 0.47 102 44.86+.41 59  47.08+.54  10.6800F .06 0.45
20 m sprint T2 87 3.84 £ .02 71 3.74 .03 7.50.0 .05 0.29 100 3.72+.02 67 3.81+.03 6.77.0° .04 0.32

T3 98 3.70 £ .02 82 3.76 £.02 252 11 .01 0.9 100 368+.02 59 3.74 £ .03 269 .10 .02 0.22
6 min run T2 90 102456+7.16 87 102598+7.29 .02 .89  .@001 95 1111.61+7.7263 111424+9.49 .05 .83 .00 0.02

T3 97 1042.78+8.37 73 1017.44+9.67 3.87 .052 .0.24 96 1107.49+9.6753 1104.32 +13.05 .04 .85 .00 0.02
Stand-and-reach T2 100 5.36 +.35 87 4.94 + 37 .69 41 .00 006 105 -1.68+.45 67 -1.25 + .56 .35 56 .00 0.06
flexibility T3 111 5.84 + .42 83 3.95 + .49 8.48<.0° .04 0.25 104  -2.15+.50 59 -2.22 + .67 .01 .93 0 .0.01
Sit-ups T2 99 24.14 + .37 87 2486+.40 172 19 .01 014 106 26.40+.35 66 27.48%.44 364 .06 .02 0.22

T3 110 26.39 .35 83  26.28 .40 .04 83 .00 0.03 102 2897+.42 58 2891+.56 .01 .93 .00 0.01
Press-ups T2 99 18.96 + .22 88  18.96 .23 00 1.00 .00 0.00 106 20.30+.29 67  20.05%.37 .28 .60 .00 0.07

T3 109 19.38 + .27 82 19.98+.31 210 .15 .01 002 103 21.33+.29 58 22.44+.39 5.02.0® .03 0.33
Standinglong T2 99  15293+1.19 88 157.71+1.26 7.50.0° .04 0.24 106 165.58+1.31 66 170.62+1.66 5.6402 .03 0.24
jump T3 110 15826 +1.14 84 15836+1.31 .00 96  .@oo1 103 169.03+1.36 57 167.90+1.83 .24 630 .0.06
BMI T2 99 18.47 + .05 88 18.72+.06 1.2%.00Ff .05 0.09 106  18.44+.05 67  18.60 +.07 3.40 .0702 .0.06

T3 111 18.55 + .07 84 1873+.08 285.09 .02 0.07 104 18.38+.07 59  1877+.09  11.7000F .07 0.15
HRQOL Score T2 27 9485+177 53 9589+1.26 .23 63 .00001 55 9313+115 29 90.09+161 225 .14 .0360.2

T3 29 9513+1.74 50 9535+1.32 .01 92 .00200 52 91.92+153 28 91.08+2.11 .10 75 .00 0.06
Physical T2 30 14.87 + .43 58  14.96 .31 .03 86 .00 0.04 57 14.96+.38 30  14.44+ .53 .63 43 .01 0417
wellbeing T3 32 15.17 + .51 58  14.58 .38 .84 36 .01 020 56 1470+ .44 29 1420+ .61 44 51 .01 0.5
Psychological T2 30 16.89 +.43 59  17.19 .30 .33 57 .00 0.13 58 16.44+.32 30 16.15+.45 .25 .62 .00 0.10
wellbeing T3 33 16.80 + .42 61 17.39+.30 132 .25 .01 0.24 56 16.11+.32 29  16.23+.45 .05 .83 .00 0.05
Self-worth T2 30 14.48 + 52 60  14.63+.37 .06 81 .00 0.05 57 1433+.34 30  13.28+.47 321 .08 .04 035

T3 33 14.75 + .43 60 14.45% .32 31 58 .00 0.11 56 1419+ .40 29  13.78+.56 .34 56 .00 0.12
Family T2 29 18.19 + .39 58  18.04 +.27 .09 76 .00 0.06 57 1751+.33 31  16.93+.45 1.07 .30 .01 0.22

T3 32 17.67 +.38 58  17.81+.28 .09 77 .00 0.06 54 17.12+.38 30 17.04+.51 .02 .90 .00 0.02
Eriends T2 28 15.98 + .43 57  15.98 .30 00 1.00 .00 0.00 57 15.60+.30 31  15.09 .41 .96 .33 .01 0.8

T3 31 15.82 + .36 57  16.03£.27 22 64 .00 0.10 56 15.23+.34 30  14.93 .47 .26 61 .00 0.11
School T2 30 15.64 + .36 60 15.45%.26 19 66 .00 0.08 58 1491+.28 31  14.42+.38 1.03 .31 .01 0.8

T3 33 14.92 + .39 61 14.93+.28 .00 99 .00 0.00 58 1470+.32 30 13.97 +.45 169 .20 .02 0.26

#Intervention effect in favour of the IG.
b Intervention effect in favour of the CC.
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Summary

On the health and fitness level, from a first gamn the overriding variables motor
performance score, BMI, and HRQOL the following eleypments can be summarised (see
Figure 23): On the one hand, in both examined ggaugignificant short- and middle-term
improvement in the motguerformance scoras well as a significant increaseBMI levels
were revealed. On the other hand, a reduction & daberall HRQOL score which was
significant for the IG and not significant for tks.

19,5
()
19,1 e :
) 18 9 Yo e —
£ 18, MP = - 107 %
E 187 5,
2185 ‘ L e
- _——_-. ------------- L 102 =
m
18,1 >
17,9 - 97
"~ | HRQOL #r===mee___ . 0
177 RO TITS o e = o
@
17,5 | | oy
4G = CG

Figure 23 Development of Motor Performance (MPYIBand HRQOL in the IG and the CG Over
the Five Month Investigation Period (Honer & Dermaty 2012a).

In more detail, when looking at eachotor performancetest separately the following
developments over the investigation timeframe weegealed: Concerning students’
coordination mostly positive significant short- amitidle-term changes were observed in the
tests balance backwards and sideways jumps. Sgidgpded was measured with the 20m
sprint in which the short- and middle-term changaged between the groups. Students’
endurance, measured with the 6-min run, revealestlynnegative developments during the
investigation timeframe. These were significanthe 1G in the short-term and in boys and
the entire CG in the middle-term. Also the stand agach flexibility test revealed mostly
positive developments both in short- and middleateFinally, the changes in students’
strength levels were positive in the short- anddi@derm in all groups concerning the sit-ups
and the press-ups. Also, regarding the standing jomp test mostly positive within-group
changes were measured. Nevertheless, in the gmorfthese were only significantly positive
in the CG whereas in the middle-term, significansipve changes were observed only in the
IG. Concluding in can be emphasised that on moésfopmance, overall positive changes
were measured in both groups over the entire irgaagin timeframe. ConcerningMlI, a
significant increase was observed in the short-taedmiddle-term in girls and boys in both
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examined groups. Finally, the results on the witnoup changes iIHRQOL showed short-
term significant negative changes on IG boys playsiellbeing. Additionally, in the middle-
term, only negative changes especially in the I@sbwmere found in several dimensions of
HRQOL.

It became clear that the intervention programmeditierent effects on the sexes. Girls were
particularly able to benefit from the interventiprogramme, whereas boys experienced some
negative effects from the treatment. When focusinghe overalmotor performancecore a
positive intervention effect was found only in giih the middle-term. This was mainly a
result of the improvement in strength-endurancde(@ays jumps) and partly due to the
positive development in endurance (6-min-run). dydy there were no significant differences
in the short- or middle-term between the groupsncemningBMI, an increase in students’
values over the entire investigation timeframe wasmsured and clear intervention effects on
both girls and boys compared to the CG were fonhlly, concerningdRQOL students in
both groups experienced a decrease during sixtdegeand HealthyPEP did not lead to
positive intervention effects.

4.3.2.4 Additional analysis

In the following section, further analyses wereriegl out to determine the effects of
HealthyPEP. First, it was examined whether therwetetion programme led to unwanted
negativeside effectsSince not all of the targets PE aims to influencald be measured in
the course of this study, students’ cooperation et@sen to examine in an exemplary fashion
the side effects of HealthyPEP. The statisticallysig was carried out similarly as in the
previously described outcome variables.

Second, further analyses were carried out on mmdiormance and BMI, which were the
variables on the health and fitness level, on wipigsitive intervention effects were achieved
(see section 4.3.2.3.3). These analyses were nagd@aut on the psychological determinants
and the behaviour level because no significantietgtion effects were fouddFirst, it was
examined whether an interaction existed between hederating variables (class
composition, initial BMI, and initial motor performnce) and the main significant outcome
variables. Second, a more detailed moderator asabgs carried out by analysing the short-
and middle-term intervention effects on several-gudups. These sub-groups were the
following: a) co-educative classes, only girls skes and only boys classes, b) underweight,
normal weight, and overweight students’ at baselar c) low, medium, and high motor
performance levels at baseline (see section 4.3)2.1

* No further examination was carried out on physaetivity levels as well as the psychological detieants
because of the small sample size. A division oftthe groups into further smaller groups in ordeet@mine
the influence of the initial values of each psydgital determinant led to groups partly existindyasut of six
participants. Therefore, a statistical analysiexamine the moderator effects was not possible.
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Additionally, because in the quasi-experimentalgieshosen for this study the students were
allocated into IG or CG on school level, clustereffects might occur. It is assumed that
students within a school are more similar to eattferocompared to students in different

schools. Therefore, it was important to examinéediéhces between the schools in order to
gain a picture on the extent of the influence o #thool clustering on the significant

intervention effects (see section 4.3.2.1.3).

4.3.2.4.1 Intervention’s side effects: Students’ cooperation

The within-group changes on students’ cooperatemealed no significant short- or middle-
term changes (see Table 33 and Table 34). Basdtleomean values, it was evident that
particularly IG girls’ cooperation increased in tshort-term and both IG and CG girls
increased their values on cooperation in the mitelilm. In the short-term, boys in both
groups decreased in cooperation and in the migdie-1G showed a decrease whereas CG
boys revealed an increase in cooperation (see d-Rytir.

Table 33 Short-Term Within-Group Differences inoperation

T1

T2

Variable Group M +SD M + SD T df p 95% CI d
Total IG 22.92+4.48 2297+549 -11 95 91 -.97; .860.01
CG 22.33+5.13 22.38+x466 -08 95 .94 -1.0911.00.01
Cooperation  Girls IG 2453 +3.73 2544 +373 -156 35 .13 -2.18; .2 0.25
CG 23.08 +5.01 23.48+471 -60 64 .55 -1.72; .9D.08
Boys IG 21.95+4.64 21.48 +5.85 .73 59 47 -.82; 1.79.09
CG 20.77 £5.10 20.06 = 3.62 .82 30 .42 -1.07;2.49.16
Table 34 Middle-Term Within-Group Differences in@peration
Variable Group M IlsD M I?’SD T df p 95% CI d
Total IG 23.26 £4.32 22.75+6.30 .99 98 .32 -.51;1.54.10
CG 22.38 £5.09 23.37+412 -196 97 .05 -1.99;.00.21
Cooperation  Girls IG 2487 +3.71 2539+440 -67 37 .50 -2.1161.00.13
CG 23.12+4.95 2436+4.00 -204 66 .05 -248-. 0.28
Boys IG 22.26 £4.40 21.10+6.76 171 60 .09 -.19;2.52.20
CG 20.77 £5.10 21.23+358 -49 30 .62 -2.3211.40.10
% 26 ’-_____'__----.
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Figure 24 Development of Treatment side effeces tive investigation timeframe.
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The analysis of the intervention effects on stusfecoperation also revealed no significant
differences between the groups (see Table 35).tH&HEP indicates that no negative effects
on other domains should be expected, even whersiftglPE on health promotion over a
middle-term of eight weeks.

Table 35 Short- and Middle-Term Intervention Effeon Cooperation in the Total, Girls, and Boys
Group (Estimated Means (x SE), Controlled for TltMs)

Total
Variable Group Time IG CG
N M + SE N M + SE F p 0 d

T2 96 2281+.45 96 2254+.45 19 .67 .00 0.05
T3 99 2250+.47 98 2362+.47 281 .10 .01 0.21
T2 36 25.06+.67 65 2369+.49 267 .11 .03 031
T3 38 25.02+.64 67 2457+.48 .32 57 .00 0.11
T2 60 21.26+.58 31 20.50%.81 .58 45 .01 0.15
T3 61 20.76+65 31 21.89+91 100 .32 .01 0.19

Total
Cooperation  Girls

Boys

4.3.2.4.1 Moderating effects

In a first step, it was examined whether significemeractions existed between the chosen
moderator variables (class composition, initial BMVels, and initial motor performance
levels) and the main variables, motor performancd BMI levels, on which significant
intervention effects were found. Here, a significarteraction existed only between motor
performance and the class composition in the skigf®, 361)=11.87p<.001,1°=.06) and in
the middle-term F(2, 358)=17.40p<.001,11°=.09). No further significant interactions were
revealed. In the following, a more detailed anaysas carried out to examine the moderating
effects of the different categories of the modegtiariables.

Concerningmotor performancgsee Table 36), the significant moderating infeeerof the
class compositiomlready found in the previous analysis was corddnin the gender mixed
classes, short- and middle-term positive intereengffects were measured in both girls (T2:
d=.62, T3:d=.71) and boys (T2: d =.38, T3 d2). The opposite picture was revealed in
the gender separated classes in which mostly megegndencies were measured (except of
girls at T3). Nevertheless, these effects were smipificant in the total group in the short-
term (d = .38) and in boys in the middle term (&5).

When examining the moderating influence of tingtial BMI levels on the effects of
HealthyPEP on motor performance, it can be confirtinat this variable had no significant
moderating influence on the intervention effectgeiizthough only a significant influence on
BMI on motor performance was revealed in normalghegirls at T3 (d = .30), eleven out of
the 18 analyses carried out showed a positive tenydan the way that the IG had higher
values in motor performance compared to the CGpeaddent on their initial BMI levels.

Similar findings were revealed concerning studeimitial motor performancdevels. Eleven
out of the 18 examinations found that the IG haghér motor performance levels compared

164



Chapter 4: Intervention Study

to the CG. Nevertheless, only in the IG girls im ttmiddle-term (T3) this difference was
significant (d = .74).

Table 36 Moderating Variables on the Short- andldVé-Term Intervention Effects on Motor
Performance in Girls and Boys (Estimated MeansE}, Sontrolled for T1-Values)

Motor Performance
Variable Grou IG CG
P Time N M + SE N M + SE F p v d

T2 80 113.16+.3236 110.25+.47 26.05<.00F .19 0.48

Total 13 g1 11393+ .3733 110.76+.57 21.61<00F .16 0.53

Mixed Giis T2 35 11311%.4313 109.28+.70 21.71<00F 33 0.62
T3 40 114.16+.4714 109.85+.80 21.42<00Ff .30 0.71

Boys 12 45 11316%.4623 11086+.64 842 0I .12 038

Class T3 41 113.78+.5619 111.27+.83 6.10 .02 .10 0.42
composition Total T2 126 109.89+.31119 110.90+.32 5.05 .02 .02 0.15
T3 133 112.11+.32111 112.72+.35 1.60 .20 .0®.10

T2 65 108.95+.4275 109.78+.39 201 .16 .0D.13
T3 69 111.38+.4671 11040+.46 221 .14 .0D.16
T2 61 111.29+.4644 11226+.54 183 .18 .0D2.14

Separated  Girls

BOYS 13 g4 113.36+.4240 11612+ .53 16.11<00® .14 0.45

Tow T2 51 11313%.4954 11222+.47 178 .19 .0D.16

T3 55 114.05+.5250 114.49+.54 34 56 .00.08

Underweight .. T2 27 112.44+5728 11149+56 128 .26 .0D.18
(BMI<16.5) T3 31 113.39+.6825 112.28+.77 109 .30 .0D.22

Boys 12 24 11401:8426 11291:.80 89 35 .0D19

T3 24 11479+.7925 116.79+.77 325 .08 .0D.39

Tow T2 107 112053255 11247:.45 57 .45 00.07

T3 113 113.70+.34 53 112.79+.50 2.23 .14 .0D.15

Bl Normal weight ..~ T2 51 11098+.4929 11112:.65 .03 .87 .00.02
(16.5<BMK20) T3 55 112.94+.5231 111.06+.69 4.79 .03 .06 0.30

Boys 12 56 11312%.4226 11376%.62 72 .40 0DIl

T3 58 114.60+.4322 11474+.71 .03 .87 .0@.02

Tow T2 48 107.19%5046 10688+.51 .19 67 .0W.05

T3 48 109.35+.5441 108.86+.58 .37 .54 .00.08

Overweight ... T2 22 107.02+.7831 10647+.64 .28 .60 .0D.09

(BMI>20) T3 25 109.64+.7129 108.21+.65 2.01 .16 .00.26

Boys 12 26 107.83:6715 10683:.88 .82 .37 0D.14

T3 23 109.10+.8312 110.32+1.16 .72 .40 .020.17

ot T2 69 10447+.4650 10451%54 00 .96 .00.01

T3 70 107.06+.4845 106.15+.60 1.41 .24 .0D.18

Low Gis T2 43 10466+.5836 104.79%63 02 .88 .00.03

(MP<105) T3 47 10745+ 5732 105.73+.70 354 .06 .08.35

Boys 12 26 1042417514 10366%103 20 .65 010.11

T3 23 10653+.8113 106.69+1.09 .01 .91 .000.03

ot T2 61 11157%3949 11104+44 .79 38 .0D.I5

Votor T3 67 113.42+.4149 11242+.49 241 12 .0D.27
serformance . Medum . T2 28 111.78£.5030 11178%.48 00 .99 .00.00
onance (105<MPs 110) T3 33 114.05+.5330 111.72+.55 9.03<.00Ff .13 0.74
Boys 12 33 111386019 10001%79 217 .15 .00.37

T3 34 11285+.6419 113.42+.86 .28 .60 .0D.14

ot T2 76 11665:.3856 11641%.44 18 68 .00.06

T3 79 117.25+.4150 117.87+.52 .86 .36 .0D.15

High G T2 29 117.02+.6122 11572%.70 194 .17 0035

(MP>110) T3 31 117.02+.7323 116.48+.85 23 .63 .00.12

Boys 12 47 11640%.4934 1168858 39 53 .0D.12

T3 48 11745+ .4927 11896+.67 3.20 .08 .04.40

2 Intervention effect in favour of the 1G.
® Intervention effect in favour of the CG.
Note. MP=motor performance
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The detailed analysis concerning moderating effeat®MI confirmed the picture already
shown in the analysis of the intervention effesee(Table 37). Irrespective of the moderating
variable examined, the effects of HealthyPEP wegtive on students’ BMI levels in both
the short- and the middle-term. Nevertheless, theselts were not always significant.
Concerning thelass compositigrthe total IG group revealed significantly lowelBlevels

in the short- (d =.08) and middle-term (d = .1()ew being taught in gender separated PE
classes. These differences were also found in iiS igi the short-term (d = .08) and IG boys
in the middle-term (d = .18).

Concerning the moderating effects of the initial BRvels, significant short- and middle-
term intervention effects were found in the catggoormal weight” in IG boys (T2: d = .16,

T3: d =.37) as well as the total IG group (T2: d.8, T3: d =.27). Furthermore, positive
short-term intervention effects on BMI were alsosetved in the total IG group in the
category “overweight” (d = .19).

Finally, when examining the moderating effects loé initial motor performancdevels on
BMI the following significant intervention effectwere revealed: In the category of “low”
initial motor performance, short- (d =.11) and digdterm (d = .11) significant effects were
found in the total 1G. Girls and boys revealed lovidMI levels at T2 (d =.13) and T3
(d =.17) respectively. Furthermore, the total grénvad significantly lower BMI values when
having “medium” motor performance levels at baselifd = .08) and boys experienced
positive intervention effects on BMI when havinghimotor performance levels at baseline
(d=.22).

Table 37 Moderating Variables on the Short- anddW-Term Intervention Effects on BMI in Girls
and Boys (Estimated Means (+ SE), Controlled foiVElues)

BMI
Variable Group IG CG
Time N M+ SE N M + SE F p v d

T2 80 1822 .06 36 18.3%+.09 244 .12 .02 0.06
T3 81 1850t.07 33 18.80+.11 443 .04 .04 0.10
T2 35 1791%* .08 13 18.13+.13 218 .15 .05 0.09
T3 40 18.45%.10 14 18.67.17 127 .27 .02 0.08

T2 45 18.44.09 23 18.58+.12 .89 .35 .01 0.05
Class T3 41 1856:.10 19 18.88+.16 298 .09 .05 0.12
composition Total T2 125 18.57+.05 119 18.79+.05 9.65 <.0" .04 0.08
T3 132 18.46%+.06 110 18.74+.07 850 <.01* .03 0.11

T2 64 18.6#.07 75 1891+.07 6.29 .01* .04 0.08
T3 69 185%* .09 70 18.80+.09 2.74 .10 .02 0.08
T2 61 18.45% .07 44 18.61+.08 220 .14 .02 0.06

Total
Mixed Girls

Boys

Separated Girls

BOYS 13 63 18.28:.09 40 18.71+.12 8.45 <00F .08 0.18

Tol T2 51 156705 54 1578:.05 204 16 .02 011

T3 55 15.8%.07 50 16.05+.08 2.20 .14 .02 0.16

Underweight ... T2 27 154707 28 1565 .07 302 .09 .05 0.8

BMI (BMI<16.5) T3 31 15.7%.11 25 15.93+.12 1.12 .29 .02 017
Boys 12 24 158%.08 26 1501:.08 04 84 .00 003

T3 24 16.03.10 25 16.21+.10 1.68 .20 .04 0.19

Normal weight -~ T2 106 18.16+.05 55 18.35.07 503 .03 .03 0.8
(16.5<BMI20) T3 112 18.24+.07 52 1855+.10 7.35 .01° .04 0.27
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BMI
Variable Group IG CG
Time N M + SE N M + SE F p v d
T2 50 18.1%.07 29 18.39%.09 3.11 .08 .04 0.19

Gils 13 55 1828:.09 30 1847+ 12 171 20 .02 017

Boys 12 56 1812607 26 183111 .15 (03 208 0.16

T3 57 1820+.10 22 18.66+.16 6.09 .02 .07 0.37

Tol T2 48 220%.10 46 2245t .11 591 .02 .06 0.19

T3 48 21.98.13 41 22.26+.15 191 .17 .02 0.15

Overweight ... T2 22 220315 31 223313 216 .15 .04 015
(BMI>20) T3 25 21.91+.20 29 22.01+.18 .12 .73 .00 0.05

Boys 12 26 222414 15 2251:19 135 25 .03 017

T3 23 22.14.18 12 22.70+.25 322 .08 .09 0.35

Tow T2 68 19.19:.07 50 19.52t08 1022 <00F .08 0.11

T3 70 19.05.09 44 19.38.11 555 .0ZF .05 0.11

Low G T2 42 188708 36 19.28+.09 11.08 <00F .13 0.13

(MP<105) T3 47 1881.11 31 19.11+.14 282 .10 .04 0.10

Boys 12 26 198112 14 190716 63 43 .02 005

T3 23 1954 .12 13 20.03.17 536 .0F .14 0.17

o T2 61 184807 49 1873 .07 637 .0F .06 0.8

Votor | T3 67 1854.08 49 18.6%:.09 155 .22 .01 0.05
serformance . Medium . T2 28 183%.11 30 186510 393 05 07 0.0
oTaNCe (105<MP< 110) T3 33 1844 .11 30 185%.12 .79 .38 .01 0.05
Boys 12 33 186308 19 1879:10 145 24 .03 005

T3 34 1863 .11 19 1885 .15 1.43 24 .03 0.08

Tow T2 76 177806 56 17.86:.07 75 .39 .01 004

T3 78 17.92-.09 50 18.1% .11 3.90 .05 .03 0.14

High Gils T2 29 17.9%.08 22 179310 19 67 .00 003

(MP>110) T3 31 18.32+.14 23 1833-.16 .00 .98 .00 0.00

Boys 12 47 176500 34 17.80:10 116 .28 .01 008

T3 47 17.66:.11 27 18.07+.15 4.78 .03 .06 0.22

# Intervention effect in favour of the IG.
® Intervention effect in favour of the CG.
Note. MP=motor performance

Summary

In conclusion, it can be said that only the clasmposition seems to have a moderating
influence of the effects of HealthyPEP. Concermmgior performance, girls and boys taught
in gender mixed classes profited more from HealE®Rf the short- and the long-term. The
influence of the class composition on BMI was nghgicant. Nevertheless, a tendency was
observed that students who were taught in gendearated classes gained more from
HealthyPEP concerning BMI. The moderating analgsithe influence of the initial BMI and
motor performance levels showed no significanteddhces of the effects of HealthyPEP.
Instead, it was confirmed that HealthyPEP had pesiffects on the IG students and these
positive effects were independent of their iniBMI and motor performance levels.

4.3.2.4.2 School clustering effects

Because students were allocated into IG or CG dtwoddclevel, school clustering effects
might occur. Therefore, the positive interventidfe&s on the main variables (girls motor
performance score at T3 and BMI at T2 and T3) werther analysed for possible school

clustering effects. ANCOVAs revealed within the ® significant school factor in girls’
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motor performance score at TB(2, 106)=.59,p=.554) and in BMI at T3K(2, 210)=2.20,
p=.113), but school clustering effects were obseiveBMI at T2 (2, 202)=4.13p=.017,
n%=.04). Within the CG a significant school factorsmMaund for girls’ motor performance
score at T3R(3, 81)=9.07p<.001,1°=.26) and BMI at T3R(3, 139)=9.61p<.001,1*=.17),

but not for BMI at T2 (3, 151)=1.88p=.136). Figure 25 shows the adjusted means of these
ANCOVAs for the IG and CG schools. With only two ceptions — CG4 on motor
performance and CG3 on BMI at T3 — the IG schoalshe one hand and the CG schools on
the other hand are grouped together indicating tiwatsignificant intervention effects are
mainly caused by the affiliation to the IG or CGlammly partly by school clustering effects.
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Figure 25 Adjusted Means of the Four CG SchoolS@E1=36, N CG2=24, N CG3=15, N CG4=80)
and the Three IG Schools (NIG1=36, NIG2=89, NIG3F80ncerning (a) Girls’ Motor
Performance Score at T3, (b) Total BMI at T2, arjdTotal BMI at T3.

4.3.3 Interpretation and discussion

Methodological considerations

Limitations on the intervention study results ocedrbecause of the chosen study design and
the measurement instruments used. One limitatiorthefstudy design was the quasi-
experimental design used, in which the assignmémhed 18 participating classes (N=516)
into the IG or the CG was carried out at the scheatl in order to prevent contamination of

the regular PE lessons within each schookaAdomisationof schools or classes was not
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possible as the teachers needed to be informed &ealthyPEP and their willingness to
participate had to be arranged before the beginoinglealthyPEP. Additionally, with a
relatively small number of schools participatingu€dto economic reasons), an equal
distribution was not likely to be achieved by ramdsation. Therefore, the classes were
equally distributed into the IG and the CG accagdio their composition (mixed gender or
gender-segregated classes, respectively). Nevesthel was not possible to recruit enough
classes to guarantee aqual number of classes participating in each sthohis led to the
result that some schools were represented by fass&s, while other schools only included
one participating class.

In school-based intervention studies, in whichghely sample is assigned to the IG and the
CG on the school level, it is important to consigessibleschool clustering effectwhen
interpreting the study results. Nevertheless, basetthe design and the analysis carried out in
this study, it was not possible to estimate thecexariance in the outcome measures caused
by the factors of either group or school. When Inglat the adjusted means of the IG schools
the validity of the intervention effects was stréraned but the influence of the fact that
students were clustered into schools remained anclkes the factors group and school
confound to a certain extent, their explained varacannot be strictly separated from each
other.

Further limitations concerning the analysis of shiedy results occurred because ofglme of
the study sampleAccording to the principles of a comprehensivaleation, process and
outcome variables on three target levels were ssde@Mittag, 2006). This resulted into a
relatively long questionnaire that students wergigaed to answer three times during the
entire investigation timeframe. The preliminary eaations before the beginning of
HealthyPEP made clear that sixth grade studente vmet able to answer the entire
guestionnaire accurately. A reduction in studentstivation and concentration during the
filling out of the questionnaire was observed ahdreéfore, it was decided to split the
guestionnaire into two parts and to restrict timgthk so that the students would not need more
than 15 minute to fill them out. Consequently, ohbif of the study sample answered the
variables concerning the psychological determinarfitphysical activity, physical activity
itself, HRQOL, and the evaluation of HealthyPEPisTitesulted into a relatively small study
sample especially in the gender separated anaysighus, a decreased statistical power of
the statistical tests.

The internal validity of HealthyPEP might be biased by factors that wese controlled
during the study such as the teachers’ personalitg motivation and group-dynamic
processes between the students of a class. Dimengoimmunication with the teachers before
the beginning of HealthyPEP, it became clear thatdachers’ motivatiorio participate in
HealthyPEP differed and that different motives whrdden behind their interest. It was
revealed that some teachers were especially metiviat participate because they believed
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that their preparation time for PE would decreaseabse of the provided materials.
Furthermore, during the data assessment processsibbvious that the teachers motivated
their students to a different degree. This becaspe@ally evident through the extent to
which the teachers encouraged their students tothesébooklets provided to them. The
teachers’ personality plays a tremendous role enstbhdents’ development during a school
year and thus, also during the intervention perfodurther aspect that might influence the
intervention effects wergroup-dynamic processes within the claghich are also influenced
by the personality of the teachers. During the desessment, it was observed that the
students in different classes showed a differemduarhand degree of cohesion between them.
This became obvious during the assessment of therrmerformance data and especially in
the 6-min run.

Genericmeasurement instrumenitgere used to evaluate the intervention effectstadents’
motor performance (DMT 6-18), weight status (BMdjysical activity (MoMo-AFB), and
HRQOL (KINDL-R). Even though these instruments haasleeady been used in many
previous studies, during this study they showedkwetest-reliabilityvalues in some of their
sub-dimensions. For example, in the DMT 6-18 tlideways jumps had only a weak retest-
reliability (r =.52) and also the dimension “scHoaf the KINDL-R questionnaire revealed
weak reliability levels (r=.46). Especially theetest-reliability of the MoMo-AFB
guestionnaire, to assess students’ physical actevtels was problematic (Woll et al., 2007).
Even though only some items of the overall questiire that revealed high reliability values
in the reference sample were chosen, in the cuskmty some of these items were still
problematic reaching reliability values between.2& and r =.74. In the two items asking
about the minutes students spent exercising iroessplub and outside of the sports club, the
observation stated by Kahlert and Brand (2011) tthaldren tend to overestimate their
physical activity levels was confirmed. Especidlye item asking about students’ physical
activity outside of a sports club was not answexgequately by the students. Many children
reported exercising more than 17 hours per weeksdlare very high estimations and it can
be highly questionable whether they representriee time children spent exercising outside
the sports club. Additionally, it must be statedttbnly few students provided an answer to
this item referring to their activity levels outsidhe sports club. This is a further indication
that the students faced difficulties when answethig part of the questionnaire. Thus, the
results gained here must be interpreted with aofotaution. Nevertheless, BMI and the
overall scores in motor performance and HRQOL riekhigh reliability warranting reliable
conclusions on the main outcome variables.

An overall problem is the fact thahild- or adolescent-specifiguestionnaires rarely exist for

the measurement of psychological variables atdbe. In many cases, models or variables
assumed to be appropriate in adults are also atldptehe use with children (see section
2.2.3). The wording is usually slightly changecatmommodate differences in reading levels

but the instruments rarely consider other developeaiedifferences between children and
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adults such as the fact that children have diffiealin abstract thought patterns (Stone et al.,
1998). Although special attention was paid to thising the construction and the choosing of
the questionnaires to assess students’ psycholagtarminants, physical activity levels, and
HRQOL, this aspect still remains problematic. Esglacthe SSA-Scale to assess students’
self-efficacy levels was originally designed forethise among adults. Similar scales also
existed for children but the wording hardly diffédreTherefore, it was decided to use the
existing questionnaire in the German language, Wwigmved to be reliable in the adult
reference sample as well as in the current studiyl, he results gained from this
guestionnaire need to be considered with cauti@adme children might not be fully able to
estimate their behaviour concerning this abstrantept.

The use of the Germanotor performance teshade clear that examining intervention effects
of students’ motor performance is a challengingedarHigh learning effects occurred and
students’ motivation to participate in these tedgsreased a lot. The loss of motivation to
perform well during the DMT 6-18 was especially mws in the 6-min run. On average, all
students participating in the intervention studgrdased their performance in this endurance
test. A decrease in endurance during this age greupot expected, which leads to the
conclusion that this test is not valid for the asseent of intervention effects on endurance in
sixth grade students over a timeframe of five men#n alternative way to test students’
endurance could be the lactic acid test, for examphere children do not necessarily need to
reach full exhaustion. Unfortunately, this testlificult to be carried out in a school setting
(Faude, Kindermann, & Meyer, 2009).

The validity of BMI as an indicator of weight status in children awmibl@scents is also
discussed controversially in the literature (Butkdex & Cawley, 2008). It is criticised that a
formula based on height and weight might make toplkstic assumptions about distribution
of muscle and bone mass. Nevertheless, BMI is thithoa used most frequently to assess the
degree of under-, normal-, and overweight in ak @goups (Demetriou & Honer, 2012).
Even though other measures exist to measure owgnmvend obesity such as sagittal
abdominal diameter, waist circumference, and waistip ratio, also these measures are
associated with problems (Lauer & Kelly, 2008). &splly the measure of the waist-to-hip
ratio is not reliable (Nordhamn et al., 2000). ®ifere, an alternative method with higher
quality criteria compared to the BMI that can bediso assess the weight status in a large
study sample of school-aged children does not.exist

The extent to which it can be expected that intetiee studies in PE can reach largféect
sizesshould to be discussed. HealthyPEP was compartbédhd regular PE lessons that were
carried out in the same frequency but differedhigirt content. Hager (2000) emphasises that
in this kind of evaluations, in which two similarggrammes are compared, the expectations
on the effect sizes should not be very high. Addaily, aspects such as the duration and the
intensity of a programme play an important role the size of the intervention effects.
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HealthyPEP lasted eight weeks, which was the maxirtimne the PE teachers were willing to
participate at the study. Therefore, it can be tiolesd whether large effect sizes can be
created on health variables over such a limiteeftiame.

In the future, physical activity intervention stasliin the school setting should take the
following methodological considerations into accoun

» Studies should assess an equainber of classefom each school participating in the
study. In this way, bias resulting from the schefé¢cts can be reduced.

* A largernumber of schoolshould participate in the intervention study iderto estimate
the precise school influence on the interventidaat$.

* A study sample should be chosen that will guarastéécient statistical power for the
statistical analysis, even after a dropout rat8@. Therefore, it might be preferable to
reduce the number of assessed variables and tlepstke questionnaire short so that all
students can provide answers on all variables.

» Aspects of the teachers’ personality and of groypadhic processes should be controlled.
This would result into an increased internal vayidif the study results.

* Improved measurement instruments for the assessofigggychological determinants of
physical activity, physical activity behaviour, amdotor performance levels in young
people should be developed.

Process measures

In the course of the comprehensive evaluation afltHgPEP, several process measures were
carried out to evaluate its implementation. Tégson observations the IG showed that the
IG teachers implemented HealthyPEP to a satisfactegree and that changes were made to
the lesson content only when necessary, in ordeatoy out the lesson with that specific
class. The observations of the regular PE lessangd out in the CG classes, showed that
the content of the CG lessons differed to a gretng from HealthyPEP. During the lessons
of the CG the traditional sports were taught sushggmnastics, swimming, volleyball,
handball, and basketball and emphasis was giveéhetaeaching of the technical aspects of
each discipline. These lessons were mostly charseteby a content focusing on teaching
the students basic sports techniques and emphasidgdo a smaller degree the endurance
and strength of students. A limitation in the psxeneasures concerns the observations
carried out in the CG. Unfortunately, only eightubte regular PE lessons were observed
during this timeframe. Although a picture of thgukar PE lessons was gained, it would have
been desirable to be able to refer to a larger amoluobserved CG lessons. Unfortunately,
this was not possible because only limited finanana time resources were available. Based
on the lesson observations, it can be concludedthiealG teachers carried out HealthyPEP
well and that the content of PE differed betweealth¢PEP and the regular PE lessons.
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Theteachers' evaluatiof HealthyPEP that was based on structured irdery; revealed a
positive picture concerning the degree of impleragom of HealthyPEP and the satisfaction
of the teachers with the intervention study witlysome limitations. The teachers concluded
that the motivation of the students was very highthe beginning of the programme but
decreased during its course. They also emphadis¢dhte lack of ball games was a handicap
of the programme. Nevertheless, it became cledrtlieateachers were satisfied with the
content of HealthyPEP and with the material progtid8he teachers concluded that
HealthyPEP was successful, that in the future Weyld adopt parts of these lessons, and that
they were optimistic that positive interventionesffs would occur.

IG students evaluatedealthyPEP positive as they said that it was mensous, varying,
motivating to do sports in the afternoon (only Boymnd that they learned a lot during this
period (boys). The gender separated analysis isced|y interesting because it reveals that
boys tended to evaluate HealthyPEP in a more pesitianner compared to girls. This is a
contradiction to the outcome results, which showed girls profited to a larger extent from
HealthyPEP.

Based on the results of the process measuresniteaconcluded that HealthyPEP was
successfully implemented in the IG classes. Asdtat the systematic review (see section
3.2), it is important to take the degree of thatiment integrity into account in order to
increase the interval validity of the study andhrs way contribute to high evidence based
results.

Outcome measures

HealthyPEP targets to influence students’ healtinclvis one of the central perspectives of
PE in sixth grade (Kurz, 2008a). To consider a wsgectrum of health, the intervention

effects were measured on the three target levglpsychological determinants of physical

activity, b) physical activity, and c), health afithess. Additionally, in the course of the

comprehensive evaluation of HealthyPEP (Mittag, 80&tudents’ cooperation with each

other was measured as one possible side-effeatiffiéoences between the IG and the CG on
their cooperation levels were revealed since theywed similar changes in this variable
during the investigation timeframe. These resultgpsrt the hypothesis that HealthyPEP did
not lead to negative side-effects.

The outcome variables used to measure the effédtiealthyPEP on the physical activity

behaviour as well as the health and fitness levatre assessed with standardised
measurement instruments. For these, reference sampist that are used to classify the
baseline values as well as the changes foundsrstbdy sample over the intervention period
of five months. No reference data exist concerivegpsychological determinants of physical
activity, since the questionnaires used in thiglptwere modified either on the basis of
already existing scales or where specifically desthfor this study.
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Concerningmotor performancealiagnosed by the DMT 6-18, this study sample (M5&=10)
was fitter compared to the children of a Germarrezice group (M=100) and students in
both samples showed an increase in motor perforenaner several months (Bos, 2009). The
observedBMI values of this study sample were within the averafjthe worldwide BMI-
reference data (WHO, 2011). Nevertheless, it néede considered that the comparison of
the BMI levels of this sample with the referenceugr data is problematic. BMI values of the
reference group were based on the self-reportsigedvby the young people and a large
number of missing data existed (Currie et al., 2008us, it is very likely that the reported
BMI levels of the reference group do not represleatreal picture and therefore a comparison
with the data of this study must be viewed withtmau As shown in the reference sample,
also this study sample could confirm the BMI ing@&n this age group (de Onis & Lobstein,
2010; WHO, 2011). RegardingRQOL, the students of this study showed much higher
values (M=95.18 points) compared to the referencrim of the German health survey
(KiGGS) (M=74.6 points). Nevertheless, similar be treference group also this study sample
decreased in HRQOL during the investigation timegRavens-Sieberer et al., 2007).

Students’physical activitylevels assessed with the MoMo-AFB questionnaireeveempared
with the reference groups measured by Romahn (2008Xhe changes of this study sample
do not always reflect the changes in the refergmoap. In respect to the MVPA results, it
can be said that the students of the current sthdywed average activity levels. They stated
being more than 60 minutes physically active psrala 3.8 days per week compared to the
students of the reference sample that reportedgbmre than 60 minutes physically active
on 3.6 and 3.7 days per week in the age groupeoi 1k and the 12-year-olds respectively. A
reduction in MVPA was noted over a year in the nefiee group whereas this study sample
increased their MVPA levels during the investigatianeframe. Concerning the number of
minutes students spent exercising in the sports, ¢che study sample of this intervention
programme was above average (M=230, SD=205) comiparine reference values of the 11-
year-olds (M=173, SD=131) and the 12-year-olds (PM&2SD=147). Similar to the reference
group there was an increase over time in the numberinutes students spent exercising in
the sports club. An opposite picture was reveatethe time students spent exercising outside
of the sports club. The sample of the current stadgwed an average of 203 minutes
(SD=188) and the reference group had an averag8Gminutes (SD=151) in the age group
of the 11-year-olds and an average of 283 min@&Bs(189) in the 12-year-olds. The students
of the reference group did not show any changesiwbenparing the data from the 11- and
12-year-olds. The students of this interventiordgtincreased the number of minutes they
spent exercising outside of the sports club inghert-term but then again the number of
minutes spent exercising decreased in the middbe-te

The systematic review of school-based physicaligtintervention studies, revealed that
only a small amount of the studies analysing plsgchological determinants of physical

activity influenced these determinants positively (see @) (Demetriou & Honer, 2012).
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Also the current study was not able to strengthese findings and the results could not
confirm the hypotheses set at the beginning ofetteamination. On this level, an increase in
the short-term external motivation in the entire Was observed. Additionally, positive
tendencies on the psychological determinants os$ighi/activity were found in girls on their
attitudes towards PA and knowledge and in boys hen arious aspects of motivation.
Nevertheless, the analysis of the short- and tradigiterm intervention effects, revealed a
rather negative influence of HealthyPEP on the Ipshgical determinants of physical
activity and also the fact that students’ extemativation increased can be partly viewed as a
negative intervention effect. Negative short- andldie-term intervention effects were
observed on girls’ self-efficacy and on boys’ atliés towards PE, which were also found in
12.5% of the studies examining attitudes in theesyatic review. These negative effects can
be partly explained using the assessed procesaumesasiere, both girls and boys of the IG
expressed that HealthyPEP was more strenuous #rahar PE. This might be the reason
why especially IG girls had lower self-efficacy #&s in the short-term. It needs to be
considered though that in the middle-term, girld dot evaluate PE to be more strenuous
compared to the CG and still their self-efficacydls were significantly lower compared to
the CG. These results might provide support foreerebse in short- and middle-term self-
efficacy levels in girls after experiencing a strens PE programme. Because of the tiring
experiences in PE, girls might not see themselaea position to be regularly physically
active in their free time. Nevertheless, theseifigd on self-efficacy need to be interpreted
with caution because as previously stated younglpemight not be able to adequately
estimate their ability to be physically active inetnear future since this is an abstract
construct. The fact that IG boys showed a decreafieeir positive attitudes towards PE in
the short-term is surprising. Especially when conmgathis result with the findings from the
students’ evaluation of HealthyPEP, in which IG $ogvaluated HealthyPEP positively.
Nevertheless, this result might reflect measurerbés because the increase of this item in
the CG boys can also not be explained since theyedaout the unchanged regular PE
lessons during the entire investigation timeframe.

The systematic review of school-based physicaligtintervention studies, revealed that
only 56.8% of the studies were able to positiveiffjuence studentghysical activity levels
and additionally 6.8% of the studies even led teegative effect on young people’s physical
activity levels (see chapter 3). The interventidfeats of this study on studentphysical
activity levels showed a mixed picture. Positive and negativaeifogint intervention effects
were observed on the variable “minutes spent esiagcioutside of the sports club” in the
short- and the middle-term, respectively. The figdi on this item need to be interpreted with
caution because of the very low retest-reliabiligsults and the few students providing
answers in this part of the questionnaire. At gost, it seems to be more reliable to restrict
the interpretation attempts of students’ physicativdy levels on the basis of the
internationally recognised items used to assesdests MVPA levels. Concerning these
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items, no significant intervention effects were etved which strengthens the results of the
systematic review that emphasise that more worlkdside be done to design suitable
measures of physical activity and to create mofecg¥e programmes to promote young
people’s physical activity levels. At this pointneeds to be questioned whether it can be
expected that an intervention such as HealthyPEPirfluence students’ physical activity
levels beyond PE. Due to the PE homework it wasebgal that the overall MVPA levels
would increase because of HealthyPEP. Neverthelessgems unrealistic to expect an
increase in students’ physical activity in the $parlub since no elements in HealthyPEP
specifically targeted these. It is surprising thiaidents’ MVPA did not change since this was
specifically targeted by HealthyPEP. Here, the tjoesarises whether possible intervention
effects on physical activity remained uncoveredabse of the insensitive MVPA items.
Unfortunately, based on the data gained duringdtidy, this question remains unanswered.

On thehealth and fitness levieh this study, no significant intervention effeetere revealed
on HRQOL The observed HRQOL reduction was consistent thighchanges in the reference
values, which emphasise that a reduction in HRQ®Ah&n overall phenomenon in this age
group. The effects of a school-based physical #gtprogramme on HRQOL were also
examined by Hartmann, Zahner, Plihse, Puder, arairiter (2010). The results showed no
general positive effects on HRQOL. Additionally,reduction in HRQOL also appears in
other settings and age groups after a health-piomophysical activity intervention
programme (e.g., for a physical activity programmecardiac rehabilitation, Sudeck &
Honer, 2011). It seems that an intervention prognarover a timeframe of eight weeks is not
in a position to counteract the negative develognednHRQOL in this age group. It is
assumed that more intense and longer lasting proges are needed in order to positively
influence such a global construct.

The findings of HealthyPEP omotor performanceomplement the existing knowledge on
the effectiveness of school-based physical activitgrventions revealed in the systematic
review (see chapter 3). The systematic review sHothat nearly 70% of the studies were
successful in promoting motor performance. In thiervention study, when analysing the
intervention effects on motor performance sepaydtelthe two genders, it became clear that
HealthyPEP had different effects on the sexess@idre particularly able to benefit from it.
When focusing on the overall motor performance ecrpositive intervention effect was
found only in girls in the middle-term. This is mBbji a result of the improvement in strength-
endurance and coordination (sideways jumps) antllypduwe to the positive development in
endurance (6-min-run). In boys, there were no &ant differences in the short- or middle-
term between the groups. At this point, only asdionp can be made to explain these
findings. First, during the interviews some teasheoted observing a decrease in students
motivation towards PE during the study. Additiogalthey reported that especially boys
complained about the lack of ball games. In conttasys expressed an increased motivation

to participate in afternoon sports. It is difficaitt explain this contradiction based in these
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data. Second, the results in boys’ motor perforraanight reflect their reduced motivation to
participate in PE and the motor performance testg.,(the 6-min-run). A reduction in
endurance is not expected in healthy boys at thes & has to be assumed that this
development was due to decreased motivation teestar maximum performance in the 6-
min-run. The analysis of the influence of thmderator variableqinitial BMI and motor
performance levels) confirmed the overall positeféects of HealthyPEP on girls’ motor
performance. It could not be shown that a particgioup of girls profited more from
HealthyPEP. Instead, the moderator analysis cosfiltmt the intervention effects applied to
girls independent of their initial BMI or motor fermance levels. Additionally, the analysis
of the school clustering effects based on the &eljumeans of the IG and the CG schools,
showed that the IG school on the one hand and tRes€hools were grouped together
indicating that the significant intervention effeetere mainly caused by the HealthyPEP.

The systematic review showed that approximately 3tf%he interventions were able to
positively influence student8MI (see chapter 3). In this stydghort- and middle-term
significant intervention effects were revealed dudsents’ BMI levels, which were further
strengthened by the high reliability values of BMI measure and by the moderator analysis.
Even though some significant moderating effectsewieund, the intervention effects did not
significantly vary by the class composition, th@ia BMI and motor performance levels of
the students (see section 4.3.2.1.2). This is #durindication of the overall positive
intervention effects of HealthyPEP on students’ B&llels. Furthermore, the effects on BMI
were not caused by a school clustering effect awslby the adjusted means of each school
(see Figure 25), even though the exact effect ef 4bhool and HealthyPEP cannot be
completely determined. The study results concerdM emphasise the positive effect of
this treatment on students. The smaller increa8Mhin the IG is assumed to result from the
more intense content of HealthyPEP aiming to keegents more active during PE and the
physical activity homework that were mainly based activities with greater energy
expenditure.

Finally, the findings from the moderation analysi®wed that the class composition seems to
have an influence on the effects of HealthyPEPIs@ind boys being taught in gender mixed
classes profited from HealthyPEP in the short- land-term concerning motor performance.
In contrast to the clear influence of the class position on the HealthyPEP effects on motor
performance, concerning BMI, these effects werellemand in the opposite direction. Here,
IG girls and boys revealed short- and middle-teomver BMI levels when being taught in
gender separated PE classes. Since the effecte afldss composition were not consistent
concerning motor performance and BMI further resleas urgently needed to clarify the
effects of PE in gender separated and gender nubesdes. This topic is often discussed in
the sport pedagogical field and different argumangsprovided that strengthen both positions
(Derry, 2002; Lirgg & Feltz, 1997; Tietjens & Patiify 2006).
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In the future, when designing school-based intdigan studies for students’ health
promotion, the following aspects should be takéa atcount:

Intervention programmes should be designed withtahget to influence students’ health
in an indirect way, by providing them the competetecadopt a physically active lifestyle
outside of the school setting. This can be partthieved by influencing students’
psychological determinants of physical activity.

The moderating effects of co-educative and gendparmted PE on the intervention
effects on students’ health and fitness variattiesilsl be further examined.

Tailored interventions should be designed in otdendividually promote students’ sports
preferences and thus establish long-term highesipalyactivity levels.

Possibilities to achieviarger intervention effecten students’ health through PE must be
explored. For example, the effects of short-terterisive health promotion PE blocks
spread over the entire school year. Another examuald be the promotion of the
participation in sport activities in sport clubs/bad the school hours.
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5 Summary and Perspectives

The most frequent diseases in young people arenichamd the causes for these diseases are
suspected to lie in their lifestyle and in the eonment of the industrialized countries.
Therefore, it is important to develop suitable pemgmes to promote a healthy lifestyle
already in young age. This research project aimsotdribute to the research needed in the
field of health-promotion through physical activity young people in the school setting and
consists of mainly three consecutive steps targetm provide theory-based empirical
findings on a high evidence level.

In the first stepgee chapter 2 the current state of young people’s health anéds status as
well as their physical activity levels was discussBecent findings from the international
HBSC and the German KiGGS survey as well as sewothal systematic reviews and meta-
analyses revealed a mixed picture on the curremtstof young people’s health and health
behaviour. Data on children’s and adolescents BMels have shown that overweight and
obesity have reached epidemic proportions andtdreising in these age groups (Kurth &
Schaffrath Rosario, 2007; Lobstein et al., 2004)s B2003) concludes that based on the data
gathered from a meta-analysis in recent yearsceedse in young people’s physical fithess
levels of about 10% can be observed. The resuta the HBSC survey on young people’s
HRQOL report that 11% to 20% of the 11- to 15-yelas rate their health as fair or poor and
both physical and emotional symptoms are reporteceroften in the older age groups. Also
the results on young people’s physical activityelevshowed that actions need to be taken in
order to encourage this health behaviour. The dat@ shown that young people’s physical
activity levels start decreasing already duringlesience. According to the HBSC data, less
than half of the young people surveyed satisfiezl dlirrent existing recommendations for
physical activity levels. The existing systemateiews and meta-analyses conclude that the
current research shows a promising picture on th&tipe health effects of fithess and
physical activity on several health aspects in gopaople. Physical activity and fitness are
directly related to a high quality of life and tpbesvention of premature death and must be
given the same attention as other important putdalth practices such as sound nutrition and
the prevention of the adverse health effects oficob (U.S. Department of Health and
Human Services, 1996).

The school is an important setting with great gmses and with the obligation to encourage
a healthy lifestyle already from a young age. Hegtomotion in the school setting is

discussed from the perspective of sport psycholsgprt pedagogy, and training science,
which are three relevant disciplines of sport sogegoncerning this topic. Each of these
disciplines highlights a different facet of the edtion of young people towards regular
physical activity and the question arises on howaltheeffects can be achieved in the school
setting. From the perspective of sport pedagogyrelasons of why the school setting is ideal
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for the education of young people to develop themetence to lead a physically active and
healthy lifestyle was discussed. Health promot®a part of the PE curriculum even though
the extent of the direct and the indirect healttmpotion that can be accomplished through PE
remains unanswered (Kurz, 2008a). From the penspeat training science, the question on
which training guidelines must be considered aniclwimethods should be implemented in
order to achieve optimal effects on students’ skevels in the restricted time during PE was
analysed. It was concluded that a precise preparatnd planning of an adequate training in
PE concerning content, equipment and material, ogsthand structure of the lessons taking
training science and pedagogical principles intmaat has to be done (Frey & Hildenbrandt,
1995; Steinmann, 2004). Finally, from the perspectf sport psychology it was analysed
which psychological factors determine physicahagtiand therefore consequently need to be
addressed in the course of school-based physitaitpintervention programmes. Up to now
mostly the theories and models used for the expamaf behaviour change in adults are
used also for children (Biddle & Nigg, 2000). Netheess, the theoretical considerations and
the empirical findings indicate that attitudes, ivation, self-efficacy, and knowledge can be
important psychological determinants of physicdivity and need to be targeted in health
promotion intervention programmes (Bandura, 1998Gi[& Ryan, 2004; Hagger et al., 1997,
Keating et al., 2009).

In the second part of this workde chapter 3 a comprehensive systematic review on the
effects of school-based physical activity intervemtstudies on young people’s psychological
determinants of physical activity, the behaviouygbal activity itself, and finally, health and
fithess variables was carried out. This systenratiew filled the existing research gap since
up to now no systematic review existed that sunsedriall original studies in this field
(Demetriou & Honer, 2012). The review provided gigs to which concepts where
especially effective and efficient in affecting sleevariables positively and which areas in this
research field have already been sufficiently exaahi and which still require further
research. Furthermore, it helps to establish kntheoretical ideas and to expand theoretical
models. The findings of the systematic review réagt@an optimistic picture of the magnitude
of school-based physical activity interventionsyofing people’s health. A large amount of
the considered studies positively influenced stiglémowledge (87.5%), motor performance
levels (69.7%), and physical activity levels (56)8% smaller amount of studies were in a
position to have a positive impact on studentstuates (43.8%), self-concept (30%), and
BMI levels (28%). To complete the picture of theuks of current intervention programmes,
a more detailed literature search was carried oufind additional studies carried out in
German language countries, which were not detegtddthe strict inclusion criteria of the
main systematic review. These studies strengthdhedpositive picture of the results
presented in the previously described systematiewe and especially provided evidence
concerning the possibility to achieve positive méntion effects on students’ motor
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performance when this was specifically addressethéyprogramme. The systematic review
of existing studies in this field provides the lsafgir the design and evaluation of HealthyPEP

In the third part of the research projeseé chapter ¥ the design and implementation of
HealthyPEP was described. THesign of HealthyPERvas developed based on the sports
science considerations in sport pedagogy, spodhusggy, and training science as well as on
the findings of the systematic review. The lessamsed to address students’ health in a
theoretical and in a practical way. Therefore, tlwansisted of a combination of age-
appropriate practical training, theoretical elersemind some additional components such as
PE homework and bonus points for various assignsn@&yt using specific behaviour change
techniques (Michie et al., 2009), in was targetedptovide students the opportunity to
experience the effects of regular training and xpeeience mastery. Additionally, it was
aimed to raise students’ awareness for the relsttipnbetween regular physical activity and
health.

The evaluation of HealthyPERvas carried out with a total study sample of X8hsgrade
high school classes (N=516) in the federal statBamfen-Wirttemberg. These classes were
assigned to either the IG or the CG on the schewkll The IG classes carried out
HealthyPEP and the CG continued the regular PEoiassA comprehensive evaluation of
HealthyPEP was carried out using process measuresxamine the degree to which
HealthyPEP was successfully implemented, outcomasuores to analyse the intervention
effects on: a) the psychological determinants ofsptal activity level (students’ motivation
towards physical activity and PE, attitudes towarlgsical activity and PE, self-efficacy, and
knowledge on the relationship between physicalvagtiand health), b) the behaviour of
physical activity level, and c) the health and dgs level (motor performance, BMI, and
HRQOL) were assessed. Finally, students’ cooperatth each other was measured to
examine possible side effects of HealthyPEP.

The process measuresevealed a positive picture concerning the impiatetgon of
HealthyPEP and its evaluation by the participatewchers and the students. The observation
of HealthyPEP and of the regular PE showed thatléssons differed in their content.
HealthyPEP emphasised to a larger extent studentiirance and strength as well as the
theoretical aspects of health whereas the regltaleBsons focused on the teaching of the
traditional sports. The interviews with the IG thars revealed the overall satisfaction with
HealthyPEP with only some limitations concerning tong period of the treatment and the
lack of ball games. Finally, the direct evaluatmPE by the students revealed that students
in both groups tended toward a negative evaluafdPE during the investigation timeframe.
Additionally, the results showed a positive evalwaton behalf of the IG students as they
estimated HealthyPEP to be more strenuous, varyiagivating to sports in the afternoon
(only boys), and that they learned a lot during heriod (boys).
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The results on theutcome variablesf the study revealed that HealthyPEP was mostly i
position to positively influence the 1G studentsalith and fitness variables and did not reveal
any negative side effects. Overall, this study stwbwmall to medium intervention effects
(m? = .03 andn® = .04) on the main variables BMI and girls’ mogerformance * = .05),
which are consistent with previous studies and verther strengthened by the moderator
analysis and the examination of the school clusteeiffects. Specifically, girls benefitted the
most on their motor performance levels and botldgenprofited more concerning BMI. This
intervention programme could not positively infleenstudents’ HRQOL, psychological
determinants of physical activity or their physicattivity behaviour itself. Several
methodological problems concerning the study deaighthe measurement instruments used
need to be taken into account when interpretingeHedings. This leads to the conclusion
that positive effects could only be achieved thiotige direct influence of HealthyPEP that
was more intense and energy consuming compareletaegular PE lessons. A positive
influence on variables that are related to intdmativation and physical activity carried out
beyond the PE lessons was not achieved.

Concluding it can be said that tbherrent studyHoner & Demetriou, 2012a) is one of few in
Germany (e.g., Graf et al., 2008; Steinmann, 20@gbrting the effects of a time-limited
programme in PE focussing on the pedagogical petispeof health (Kurz, 2008b). Overall it
becomes clear that intervention effects could beéeged on the health and fitness target level
and specifically on motor performance and BMI. Thelndings contribute to the
controversial discussion on whether PE can leadirext positive health effects on students
(Balz & Neumann, 2007; Neumann, 2004). This studyfiemed very clearly that by
implementing a more intense and more energy comgumiogramme with a frequency of
two PE hours per week, such as HealthyPEP, disitiye health effects on students can be
achieved in the school setting.

Questions remain unanswered how indirect health effects can be achievedugin PE. A
positive influence on variables that are relate@rantrinsically motivated and independent
physical activity behaviour was not achieved by Itg®@EP. Additionally, the relationship
between the three examined levels and specifitadlyexamination of mediating effects needs
to be further investigated and remains a high ehgihg task. Although, the IG students in
this intervention study experienced negative irgation effects on their self-efficacy levels
and no improvements in MVPA levels, they still iegsed in motor performance and showed
a decrease in BMI levels. At this point, it is ditflt to determine which elements of
HealthyPEP led to these positive and negativevatdion effects. Since all IG classes carried
out the same programme and no second IG existéddbla part in only for example the
practical elements of HealthyPEP, it is difficudt Ibcate the exact elements of HealthyPEP
that led to the intervention effects.
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In the future it is essential to improve the measurement instnts on all three levels
considered in HealthyPEP (psychological determmaphysical activity levels, and health
and fitness outcomes) in order to be able to measiiable and valid intervention effects.
For future research, it seems promising to consigereral conditions under which higher
intervention effects can be expected. This couldpbehaps by creating possibilities for
students to adopt the sports that correspond fioititerests (Sudeck & Conzelmann, 2010)
and by including supplementary components in extengo the main intervention
programme. These could be for example, creating@da@mvironments conducive to physical
activity, including further motivational boosts eftthe end of the intervention or the
involvement of the parents in the programme (avipusly shown to be effective in the
CATCH study, see Hoelscher et al., 2004). Additipnaas concluded from the findings of
the process measures higher intervention effecghtmiesult especially in boys when
including more ball games into the interventiongreanme. Up to now little is known about
the effects of gender-specific tailored intervensicon students’ motor performance levels
(Demetriou & Honer, 2012). Key findings from the BB report also suggest gender specific
initiatives (Parry-Langdon & Roberts, 2004). One tne hand, the different intervention
effects on boys and girls strongly suggest the ridegkender independent programmes and
also the need to teach students already in siatieghigh school in gender separated classes.
On the other hand, the results from the analysiswodlerating factors support the opposite
hypotheses. Here, it was shown that both girlskang being taught in gender mixed classes
profited from HealthyPEP the most. Based on thésgysresults this appears to be a highly
promising possibility to increase intervention effe and should be further examined in
future.
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