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ABSTRACT

Yli-Piipari, Sami

The Development of Students” Physical Education Motivation and Physical
Activity: A 3.5-Year Longitudinal Study across Grades 6 to 9

Jyvéaskyla: University of Jyvaskyld, 2011, 107 p. (+ included articles)

(Studies in Sport, Physical Education, and Health

ISSN 0356-1070; 170)

ISBN 978-951-39-4311-0 (nid.), 978-951-39-4321-9 (PDF)

Finnish summary

Diss.

The purpose of this study was to investigate the development of, and gender
differences in, students’ physical activity, and their expectancy-related beliefs, task
values and motivational regulations in physical education across Grades 6 to 9. In
addition, the longitudinal relationship between students’” physical education
motivation and development of physical activity was investigated. A total of 812 (382
girls, 430 boys) 11- to 13-year-old Finnish adolescents from 17 elementary and eight
middle schools were followed across six measurements. The participants filled in
questionnaires on their self-reported physical activity, and their expectancy-related
beliefs, task values, and motivational regulations in physical education. Latent growth
curve modeling found, first, that students” physical activity and expectancy-related
beliefs toward physical education declined across Grades 6 to 9 while their valuing of
tasks in physical education remained unchanged. The transition from elementary
school Grade 6 to middle school Grade 7 moderated the growth of students’
expectancy-related beliefs and task values, accelerating the decline of expectancy-
related beliefs and temporarily increasing task values. However, students” intrinsic and
extrinsic motivation toward physical education increased moderately across Grades 6
to 9. Second, although boys reported constantly higher levels of physical activity,
expectancy-related beliefs, and extrinsic motivation than girls, the development of
physical activity and physical education motivation between the genders was similar.
However, gender differences in task values increased during middle school, with boys
attributing greater value than girls to physical education tasks. Third, growth mixture
modeling showed that the students who had the lowest levels and the most negative
development of expectancy-related beliefs and task values experienced the steepest
decline in their physical activity. In addition, the students who valued physical
education highly and experienced an increase in their expectancy-related beliefs
toward physical education became more physically active across time. This study
showed that although the majority of the students were motivated toward physical
education, their physical activity decreased across time. This study suggests that school
physical education may foster students’ physical activity if their expectancy-related
beliefs can be supported, particularly if students value school physical education.

Keywords: physical activity, physical education, beliefs, values, self-
determination, latent growth curve modeling
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1 INTRODUCTION

A physically active lifestyle offers children and adolescents multiple
psychological health benefits and has a positive effect on academic performance
and learning (see review by Strong et al., 2005). Physical inactivity in turn
relates to higher mortality from all major causes (Pate et al., 1995) as well as
increased body fat and obesity (Koezuka et al., 2006). Regardless of such
impressive health benefits, numerous reports have documented that children
and adolescents do not engage in sufficient activity for health purposes (Pate et
al., 2006; Strong et al., 2005). In addition, previous longitudinal research has
shown a significant decrease in physical activity with increasing age from
childhood to adolescence in the industrialized countries (e.g., Currie et al., 2008).

Physical education has become institutionalized in schools in Finland and
other developed countries (Pithse & Gerber, 2005), and it is highly
recommended as a setting for increasing physical activity (Kahn, Ramsey, &
Brownson, 2002; McKenzie, 2007; Morgan, Beighle, & Pangrazi, 2007; Pate et al.,
2010). Physical education is the only structured setting where it is possible to
ensure that all children can engage in vigorous physical activity. It is also a
setting in which they can be taught important generalizable movement skills
(McKenzie & Lounsbery, 2009). Previous research has found students’ physical
education motivation to be linked with subsequent physical activity by
suggesting more autonomous motivation corresponds to transfer of behavior
across contexts (Cox, Williams, & Smith, 2007; Ferrer-Caja & Weiss, 2002;
Hagger, Chatzisarantis, Culverhouse, & Biddle, 2003; Shen, McCaughtry, &
Martin, 2008). Furthermore, scholars have advocated field-based studies to
examine how motivation-related processes toward physical education predict
actual physical activity patterns (Cox et al., 2007; Ferrer-Caja & Weiss, 2002;
Hagger et al., 2003; Shen et al., 2008; Standage, Gillion, & Treasure, 2007). This
study is one of the few longitudinal studies to examine the development of
students’ physical activity and physical education motivation. In addition, this
study extends the previous findings by investigating the longitudinal
relationships between physical education motivation and the development of
physical activity.



2 REVIEW OF THE LITERATURE

2.1 Definition of physical activity

Physical activity is a broad term used to refer to:

Any bodily movement produced by skeletal muscles that result in energy expendi-
ture (Caspersen, Powell, & Christenson, 1985, 243)

Physical activity may encompass activities for leisure or fitness, with an objec-
tive such as enhancing fitness, health, or social interaction (Armstrong, Bauman,
& Davies, 2000). In the everyday life of an adolescent, the opportunities for
physical activity consist mainly of active commuting to school, physical educa-
tion, and physical activity during recess and leisure-time, participation in sports,
and unorganized physical activity. Physical activity is characterized by its in-
tensity, frequency and duration, and it can be seen as a continuum from physi-
cal inactivity to extreme activity (Shephard, 2003). The intensity of physical ac-
tivity may be expressed in absolute terms, such as an absolute expenditure rela-
tive to body mass or resting metabolism, or as a value relative to peak perfor-
mance, whereas frequency is usually expressed as the number of times a given
activity is performed during a week. Information about the duration of indi-
vidual exercise sessions may be combined with frequency data to indicate the
total number of minutes of activity accumulated — for example, during a typi-
cal recent week (Shephard, 2003). In this study, physical activity was operation-
alized as daily moderate to vigorous physical activity as described in the Health
Behaviour in School-Aged Children study (HBSC) commissioned by the World
Health Organization (Booth, Okely, Chey, & Bauman, 2001).

Adolescent physical activity is influenced by a multitude of psychological,
biological, social, cultural, and environmental factors that may subsequently
affect an individual’s decision to adopt and maintain a physically active life-
style (Buckworth & Dishman, 2002). Previous research on adolescence has
shown gender (male), ethnicity (white), age (inverse), perceived ability compe-
tence, intentions, depression (inverse), previous physical activity, community
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sports, sedentary after school and on weekends (inverse), parent support, sup-
port from others, sibling physical activity, and opportunities to exercise to con-
sistently associate with positive physical activity levels (see review by Sallis,
Prochaska, & Taylor, 2000). In addition, competence and self-determined moti-
vation in physical education have been found directly or indirectly to predict
leisure-time physical activity (Cox et al., 2007).

The current recommendation for physical activity in Finland reports that
elementary school children should engage in moderate to vigorous physical
activity for at least two hours daily and middle school students for at least 90
minutes daily (Ahonen et al., 2008). The recommendation in the US is similar,
suggesting that school-aged youth engage in moderate to vigorous physical
activity at least one hour daily to promote health (US Department of Health and
Human Services, 2008; Strong et al., 2005). However, the number of adolescents
who do not meet the recommendation is alarmingly high. In the HBSC study,
which covered 41 countries, the proportion of adolescents who reported not
meeting the recommendation for physical activity varied from 65- 95% and 49-
86% in 13-year-old girls and boys respectively (Currie et al., 2008). In Finland,
85% of girls and 76% of boys did not meet the physical activity recommenda-
tions at age 13. In addition, research has shown a drop-off in moderate to vi-
gorous physical activity occurs among in US youth aged 9 to 15 years (Nader,
Bradley, Houts, McRitchie, & O'Brien, 2008) and among Finnish youth between
12 and 15 years (Telama et al., 2005). In sum, a great number of adolescents are
currently not sufficiently physically active with regard to the maintenance of
good health (Currie et al., 2008).

Enhancing children’s and adolescents’ physical activity is important be-
cause previous studies have found that physical activity habits acquired early
in life may persist into adolescence (Malina, 2001; Telama, Yang, Laakso, & Vii-
kari, 1997; Telama et al., 2005; Trudeau, Shephard, Arsenault, & Laurencelle,
2003) and that physical activity provides immediate health benefits (Gidding,
2007). For example, childhood habitual physical activity reduces the risk of car-
diovascular disease, overweight, and type 2 diabetes. Furthermore, vigorous
activity helps increase the strength and density of bones. Improvements in flex-
ibility, muscular strength, and bone health not only advance movement and
sport-related performance, but are also thought to be related to reduced back
pain and fractures in adulthood (Malina, Bouchard, & Bar-Or, 2004; Riddoch,
1998). Vigorous physical activity may also help improve psychological health
and mood and it can assist in reducing blood pressure and increasing high-
density lipoprotein-cholesterol among high-risk adolescents (Strong et al., 2005).

21.1 Development of physical activity

Descriptive epidemiological studies of physical activity in children and adoles-
cents have consistently indicated an inverse association of physical activity with
age (Caspersen, Pereira, & Curran, 2000; Currie et al., 2008; Duncan, Duncan,
Strycker, & Chaumeton, 2007; van Mechelen, Twisk, Post, Snel, & Kemper, 2000;
Sallis et al., 2000; Telama & Yang, 2000; Telama et al., 1997; Telama et al., 2005;
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Trost et al., 2002). In addition, cross-sectional and longitudinal studies of habi-
tual physical activity during childhood and adolescence have revealed that reg-
ular exercise diminishes with age. A recent meta-analysis reviewed longitudinal
studies of adolescents” physical activity, documenting that 22 longitudinal stu-
dies out of the total of 26 conducted between years 1977 and 2010 revealed a
reduction in physical activity across ages nine to 18 (Dumith, Gigante, Domin-
gues, & Kohl, 2011). An impressive series of studies by Telama et al. (2000, 1997,
2005) found a decrease in physical activity from childhood through adolescence
in a Finnish population. For instance, in a longitudinal study, Telama and Yang
(2000), investigating Finnish adolescent physical activity between the ages of
nine to 27, found a notable decline in physical activity levels after the age of 12.
Similar results have been obtained across the western countries. For example, in
their cross-sectional study with more than 10,000 American adolescents, Cas-
persen et al. (2000) found that regular vigorous physical activity patterns de-
clined consistently from ages 12 through 21; this decline, however, peaked be-
tween ages 15 and 18 years. Similarly, Trost et al. (2002) reported a significant
inverse relationship with age and daily moderate and vigorous physical activity
level in students up to Grade 12. In addition, van Mechelen et al. (2000), in a 15-
year longitudinal study of almost 200 Dutch young people, found a significant
decline in the time spent on moderate levels of physical activity between the
ages of 13 and 27 years. Finally, in an examination of the growth trajectories of
12- to 17-year-old adolescents, Duncan et al. (2007) reported a decrease in phys-
ical activity, with individuals” physical activity behavior becoming increasingly
similar across time. This declining trend has resulted in the fact that only 34% of
European young people aged 11, 13, and 15 years reported enough physical
activity to meet current guidelines (Currie et al., 2008). Similar findings have
been reported in the US, with girls falling below the recommendations at ap-
proximately 13.1 and boys at 14.7 years of age (Nader et al., 2008).

Research has consistently indicated boys to be physically more active than
girls (Caspersen et al., 2000; Currie et al., 2008; Duncan et al., 2007; van der
Horst, Paw, Twisk, & van Mechelen, 2007; van Mechelen et al., 2000; Nader et
al., 2008; Riddoch et al., 2004; Tammelin, Ekelund, Remes, & Nayhd, 2007; Te-
lama & Yang, 2000). Nevertheless, gender differences in the age-related decline
in physical activity among adolescents have continued to be been a controver-
sial topic. For example, Sallis (1993) reported a greater rate of decline in physi-
cal activity for girls. Other studies (Caspersen et al., 2000; van Mechelen et al.,
2000; Telama & Yang, 2000) have indicated that the rate of decline is higher in
boys. First, Telama and Yang (2000) reported that although boys were generally
more active than girls in physical activity and sport participation, the decline in
physical activity and sport participation was more substantial among boys than
girls, and that after the age of 15 years girls engaged in leisure-time physical
activity more frequently than their male counterparts. However, they found the
decline in physical activity to be steeper in boys than in girls after the age of 12,
with the steepest decline occurring between the ages of 12-15 in boys and 15-18
in girls. Second, Caspersen et al. (2000) found that males showed a greater de-
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cline than females in regular, vigorous physical activity between the age of 12
and 21 years. A similar pattern was also found by van Mechelen et al. (2000)
among Dutch young people. In addition, a few recent studies have found gend-
er similarities in the development of adolescent physical activity. Duncan et al.
(2007) reported boys to have higher levels of physical activity than girls, but
found no gender differences in the development of physical activity trajectories.
Furthermore, although Nader et al. (2008) found boys to be more active than
girls, their rate of decline in physical activity behavior was similar.

2.2 School physical education

Physical education is a compulsory part of the school curriculum in most west-
ern countries (Hardman, 2008; Pithse & Gerber, 2005). In Finland, physical edu-
cation is a part of the school curriculum mandated by Finnish Ministry of Edu-
cation and Culture. Finnish school physical education has the general lifelong
educational objective both to promote students” physical, psychological, social,
and ethical growth and well-being, and to guide them toward lifelong physical
activity (Finnish National Board of Education, 2004, 2007). Specifically, school
physical education aims to enhance students” competency in motor skills and
movement patterns, and promote a physically active life-style and physical fit-
ness, responsible personal and social behavior, appropriate values, and enjoy-
ment of, and self-expression in, physical activity. The Finnish physical educa-
tion curriculum is similar to that in other western countries, with the domin-
ance of activities such as ball games, gymnastics, fitness training, and track and
field. The main variation, however, concerns the inclusion of activities repre-
sentative of Nordic culture, such as skiing, skating, orienteering, and outdoor
education (Annerstedt, 2008). Furthermore, the objectives of Nordic physical
education have been found to relate more to cooperation, socialization, and
team effort than physiology, competitions, and results, as observed in other
western countries (Annerstedt, 2008). Finally, health is a critical aspect of the
Finnish curriculum, and is supported by continuous attention to providing the
skills and knowledge associated with lifelong engagement in physical activity
(Heikinaro-Johansson, Johansson, & McKenzie, 2007).

The Finnish educational system is in many respects similar to the systems
in most other European countries and in the US. In Finland, children start their
compulsory comprehensive school during the year they reach seven years of
age. Comprehensive school divides into a lower level (elementary school grades
one to six) and an upper level (middle school grades seven to nine). Up to age
15 all Finnish adolescents have a similar basic education. In elementary school,
children study different school subjects in their own classes, whereas in middle
school subject-specific classes are very widely used. However, across elemen-
tary and middle school physical education classes are normally formed of two
ordinary classes. For instance, students in grades 7A and 7B physical education
is taught in separate single-gender classes. These classes have two 45 minutes
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lessons of obligatory physical education weekly, most typically in the form of
one 90-minute lesson. In middle school the amount of weekly physical educa-
tion is also 90 minutes. During grades seven to nine students can choose to take
voluntary physical education courses; availability is determined by the local
school curriculum. In the US, the National Association for Sport and Physical
Education recommends that elementary schools provide 150 minutes of physi-
cal education per week and that secondary schools provide 225 minutes, with
some instruction being offered every day (Burgeson, Wechsler, Brener, Young,
& Spain, 2001; National Association for Sport and Physical Education, 2010). It
is noticeable that in Finland the majority of schools have single-gender physical
education throughout grades one to nine.

2.3 Physical education motivation

Physical educators, as educators in general, are concerned with motivation. The
term motivation is derived from the Latin verb movere (to move) and there are
many definitions of motivation and much disagreement over its precise nature.
There is a long history of psychological theories that have been used to explain
behavior in achievement contexts. The research focus has shifted during the last
few decades from observable behavior to psychological variables, such as be-
liefs, values, and goals that can be interfered but cannot be directly observed
from behavior (Stipek, 2002). Lately, the strongest focus has been on social-
cognitive theories that view learning as involving interactions among individu-
als” cognitions and behaviors, and features of the environment (Perry, Turner, &
Meyer, 2006).

Behavioral theories originated in the nineteen fifties view of motivation as
a change in the rate, frequency, or form of response (behavior) as function of
stimuli (Skinner, 1953). According to the behaviorist theories, reinforcing con-
sequences makes behavior more likely to occur in the future, whereas punish-
ing consequences make behavior less likely (see review by Schunk, Pintrich, &
Meece, 2008). On the other hand, cognitive motivation theories stress the causal
roles of mental structure and the processing of information and beliefs. Cogni-
tive models also include the concept of reinforcement, but portray its effects as
mediated through learners’ cognitions (Perry et al., 2006; Stipek, 2002). In cogni-
tive terms, the degree to which students can be motivated by a reinforcer de-
pends on their expectations. In addition, the key in motivating behavior is the
extent to which learners value the reinforcer (Perry et al., 2006). In addition,
contemporary social cognitive theories of motivation assume these cognitive
learning processes to be influenced by cognitive processes present in and pro-
moted by classrooms and the broader environment (Perry et al., 2006). In other
words, social cognitive approaches incorporate constructs concerning individu-
als” expectations and values, but expand the original cognitive framework by
highlighting how students reconcile the personal and social to judgments about
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likely outcomes and to values associated with tasks and outcomes (Wigfield &
Eccles, 2002).

To assess students” physical education motivation this study conceptua-
lized physical education motivation by drawing on two prominent social cogni-
tive theories: the modern expectancy-value theory (Eccles et al., 1983) and the
self-determination theory (Deci & Ryan, 1985). The modern expectancy-value
theory has been found to be a useful framework when examining school-based
motivation and it has generated most of the research on academic achievement
in classroom settings (see review by Schunk et al., 2008). Xiang et al. (Xiang,
McBride, & Bruene, 2004a; Xiang, McBride, & Bruene, 2006; Xiang, McBride, &
Guan, 2004b; Xiang, McBride, Guan, & Solmon, 2003) have conducted a few
studies using the theory as a framework to understand elementary school stu-
dents” motivation in the physical education context. In addition, intrinsic moti-
vation has been found to be an important antecedent determining individual
behavior (Deci & Ryan, 2000). Thus, the self-determination theory has been
strongly recommended as a suitable framework for understanding physical ac-
tivity (Biddle & Nigg, 2000; Landry & Solmon, 2002; Ryan, Williams, Patrick, &
Deci, 2009) and has been utilized in various studies of physical education in
various cultures (see review by Hagger & Chatzisarantis, 2007; Jaakkola, Liuk-
konen, Laakso, & Ommundsen, 2008). Moreover, some consistent evidence has
been found of the utility of the self-determination theory in predicting physical
activity behavior change (Fortier & Kowal, 2007).

2.3.1 The modern expectancy-value theory

The modern expectancy-value theory (e.g., Eccles et al., 1983; Eccles & Wigfield,
2002; Wigfield & Eccles, 1992) is based on Atkinson’s (1964) expectancy-value
model linking achievement performance, persistence, and choice most directly
to individuals” expectancy-related beliefs and task values. The expectancy-value
model was first introduced with school-aged children in academic domains
(Eccles et al., 1983). Later this model was expanded to investigations with col-
lege students on course performance and future enrollment intentions (Bong,
2001), and with children in youth sport and physical education (Cox & Whaley,
2004; Gao, Lee, Solmon, & Zhang, 2009; Gao & Xiang, 2008; Rodriguez, Wigfield,
& Eccles, 2003; Xiang et al., 2004a; Xiang et al., 2006; Xiang et al., 2004b). The
expectancy-value theory emphasizes two theoretical concepts: expectancy-
related beliefs and subjective task values (Eccles et al., 1983; Wigtfield & Eccles,
2000). Expectancy-related beliefs and values are assumed to be influenced by
judgements of competence, perceptions of the difficulty of different tasks, and
individuals” goals and self-schema. These social cognitive variables, in turn, are
influenced by individual perceptions of other peoples’ attitudes and expecta-
tions, by affective memories, and by interpretations of previous achievement
outcomes. Individual task perceptions and interpretations of past outcomes are
assumed to be influenced by socializers” behavior and beliefs (Figure 1) (Eccles
et al., 1983; Wigfield & Eccles, 2000).
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FIGURE 1 Theoretical framework of the modern expectancy-value theory (Eccles &
Wigfield, 2002)

Eccles et al. (1983) defined expectancy-related beliefs as individuals” evaluations
of their competence in different areas and beliefs about how well they will per-
form on upcoming tasks. These ability/competence beliefs are similar con-
structs as Harter’s (1998) perceptions of competence, which Harter described as
cognitive representations of the level of one’s ability. These expectancy-related
beliefs, in turn, are similar to Bandura’s (1997) personal efficacy expectations,
which Bandura refined as individuals’ confidence in their ability to organize
and execute a given task. However, by combining these dimensions, Eccles et al.
specified these expectancy-related beliefs in relation to different tasks or, more
broadly, to different contexts.

To specify these tasks, Eccles et al. (1983) outlined four components of task
value: attainment value, utility value, intrinsic value, and cost. They defined
attainment value as the personal importance of performing well on the task at
hand. They also linked attainment value to the relevance of engaging in a task
for confirming or disconfirming salient aspects of one’s self-schema. Intrinsic
value is the enjoyment the individual gets from performing the activity or the
subjective interest the individual has in the subject. Utility value is determined
by how well a task relates to current and future goals, such as career goals. A
task can have positive value to a person because it facilitates important future
goals, even if he or she is not interested in the task for its own sake. For instance,
students often take classes they do not particularly enjoy, but they need to take
to pursue other interests, such as to please their parents, or to be with their
friends. This component captures more extrinsic reasons for engaging in a task
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(Deci & Ryan, 1985; Harter, 1981). However, it also relates directly to an indi-
vidual’s internalized short- and long-term goals. Finally, Eccles and her col-
leagues identified cost as a critical component of value (Eccles et al., 1983). Cost
is conceptualized in terms of the negative aspects of engaging in the task, such
as performance anxiety and fear of both failure and success, as well as the
amount of effort needed to succeed and the lost opportunities that result from
making one choice rather than another. However, the empirical studies con-
ducted by Eccles and colleagues have focused solely on the first three of these
characteristics (Eccles et al., 1983; Fredricks & Eccles, 2002; Wigfield & Eccles,
1992, 2000). Cost has received less research attention and it is not examined in
the present investigation.

2.3.2 Expectancy-related beliefs, task values, and physical activity

The modern expectancy-value theory postulates expectancy-related beliefs and
task values to mediate relations of multiple social factors and cognitive
processes with achievement-related behavioral outcomes (Schunk et al., 2008).
The results have shown in sport and physical education that expectancy-related
beliefs and subjective task values are crucial factors in predicting students’
achievement outcomes, such as effort, persistence, performance, and choice
(Cox & Whaley, 2004; Gao et al., 2009; Gao & Xiang, 2008; Xiang, Chen, & Bru-
ene, 2005; Xiang et al., 2004a, 2006; Xiang et al., 2004b). For example, Cox and
Whaley (2004) found that 14- to 19-year-old high school student athletes” expec-
tancies and task values were positively associated with their effort and persis-
tence in basketball. Similar results have occurred in the weight training context,
where high expectancy-related beliefs and task values were positive predictors
of 18- to 27-year-old undergraduate students’ intention for future participation
and engagement in the class (Gao & Xiang, 2008). In addition, Xiang et al.
(20044, 2006, 2004b) reported on the association between 7- to 10-year-old ele-
mentary school children’s intentions for future participation in physical educa-
tion and their corresponding subjective task values.

Eccles and her colleagues have posited that expectancy-related beliefs and
subjective task values are positively related to each other (Eccles et al., 1983;
Eccles, Wigfield, & Schiefele, 1998). In other words, individuals tend to perceive
the activity at hand as more important, interesting, and useful if they do well
and believe they are competent in the activity. Recent empirical research on this
relationship has supported this notion in the context of sport and physical edu-
cation (Eccles & Harold, 1991; Xiang et al., 2004b), showing that students’ ex-
pectancy-related beliefs and expectancies for success in different tasks play a
prominent role in their motivation to perform these tasks, and that subjective
task values are important determinants of task choice, intention for future par-
ticipation, and of effort and persistence (Cox & Whaley, 2004; Eccles & Harold,
1991; Xiang et al., 2005; Xiang et al., 2006, 2004b).



18
2.3.3 Development of expectancy-related beliefs and task values

Research examining developmental differences in children’s expectancy-related
beliefs during their school years has consistently shown a decrease in mean le-
vels of school-related expectancy beliefs as children move into adolescence (Ec-
cles & Migley, 1989; Eccles et al., 1998; Wigfield, Eccles, & Pintrich, 1996). These
studies have indicated the following pattern over time. First, expectancy-related
beliefs become increasingly differentiated so that children have quite specific
competence beliefs for different domains and this process begins quite early
during the elementary school years (Eccles, Wigfield, Harold, & Blumenfeld,
1993; Eccles et al., 1998). Second, these expectancy-related beliefs become in-
creasingly stable, when stability is assessed by correlating these beliefs over
time (Eccles et al., 1989; Wigfield et al., 1997). Third, adolescents” expectancy-
related beliefs generally decline throughout the elementary and middle school
period (Frederics & Eccles, 2002; Wigfield & Eccles, 2002).

A few studies on developmental trends in academic task values have been
conducted during the middle school transition. In a 3-year longitudinal follow-
up to the study by Eccles et al. (1993), Wigfield et al. (1997) showed that child-
ren’s physical education task values differentiated early on, became more stable
over time, and declined across the elementary school years. Analyses of the da-
ta from the middle school transition study showed that these declines often con-
tinued into middle school and that the most marked changes occurred imme-
diately after the middle school transition (Eccles et al., 1989; Wigfield, Eccles,
Maclver, Reuman, & Migley, 1991). In addition, work with 10-year longitudinal
data showed that task values toward school sports decrease during the elemen-
tary school years, but this decline leveled off during middle school (Jacobs,
Lanza, Osgood, Eccles, & Wigfield, 2002). In addition, using the same 10-year
longitudinal data, Fredricks and Eccles (2002) found students’ interest (intrinsic
value) and importance (attainment value) in school sports to decrease across
elementary and middle school.

In much of the research using the model proposed by Eccles et al. (1983)
there has been a strong emphasis on the role of gender differences in expectan-
cy-related beliefs and task values as potential moderators in achievement choic-
es (e.g., Eccles et al., 1993; Wigfield et al., 1997). Research has shown boys to
hold higher ability beliefs and expectancies for success in the most traditional
sport activities and physical education than girls (Eccles & Harold, 1991; Eccles
et al., 1993; Fredricks & Eccles, 2002; Gao & Xiang, 2008; Jacobs et al., 2002; Wig-
field et al., 1997; Xiang et al., 2003). However, some researchers examined, but
found no gender differences in expectancy-related beliefs among fourth graders
in a running program (Xiang et al., 2004a, 2006). These contradictory findings
have been explained to result from the perceived gender appropriateness of the
activities or tasks, also referred to as gender-stereotyped views (Clifton & Gill,
1994; Lee, Fredenburg, Belcher, & Cleveland, 1999; Lirgg, 1991; Solmon, Lee,
Belcher, Harrison, & Wells, 2003). That is, when individuals participate in activ-
ities deemed to be gender appropriate, their expectancy-related beliefs tend to
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increase as a result. For instance, Xiang et al. (2004a, 2006) concluded that boys
and girls did not differ in their expectancy-related beliefs in running probably
because they viewed running as appropriate for both genders. However, Fre-
dricks and Eccles (2002) and Jacobs et al., (2002) found no gender differences in
the development of expectancy-related beliefs toward school sports.

Gender differences have also been observed in subjective task values. Sev-
eral researchers who have examined gender differences have found that boys
place higher importance on participating in sport (Eccles & Harold, 1991; Eccles
et al., 1993; Fredricks & Eccles, 2002; Jacobs et al., 2002; Lee et al., 1999; Wigfield
& Eccles, 1992). Contrary to previous research, in their study of high school var-
sity basketball players Cox and Whaley (2004) reported that male and female
athletes equally considered playing basketball important, useful, and interest-
ing. Similarly, Xiang et al. (Xiang et al., 2003; Xiang et al., 2004a, 2006) found
that fourth grade boys and girls did not differ significantly in their subjective
task values toward physical education as a subject area and running as a specif-
ic activity. Similarly, Gao et al. (2009) did not find any gender differences in 11-
to 15-year-old school students’ task values toward school physical education.
Again, these conflicting results have explained the lack of gender differences in
light of gender-stereotyped views. In other words, male and female students
tend to value activities that they perceive as gender appropriate (Lauriola, Zelli,
Calcatera, Cherubini, & Spinelle, 2004; Lee et al., 1999; Lirgg, 1991). When ex-
amining gender differences in the trajectories of task values toward school
sports, Jacobs et al. (2002) found gender differences to increase across the ele-
mentary school years because girls’ values for sports fell more rapidly than
boys’ values. After Grade 6 the gap gradually narrowed, the girls” values reach-
ing a plateau while the boys’ values continued to fall at an accelerating rate. By
Grade 12, the gender difference was negligible. Finally, Fredricks and Eccles
(2002) found the gender trajectories of interest (intrinsic values) and importance
(attainment values) to be similar across elementary and middle school. In sum,
the aforementioned empirical evidence has supported the utility of the expec-
tancy-value theory (Eccles et al., 1983) in understanding school physical educa-
tion motivation.

2.3.4 The self-determination theory

The self-determination theory defines intrinsic and varied extrinsic sources of
motivation in cognitive and social development, and thus offers a broad
framework for the study of human motivation (Deci & Ryan, 1985). The self-
determination theory suggests that three psychological needs are essential for
the growth and well-being of individuals (Deci & Ryan, 2000). Self-
determination theorists posit that opportunities to experience autonomy, com-
petence, and relatedness (each representing a basic psychological need) are crit-
ical in promoting multiple positive benefits and behavioral changes (see review
by Hagger & Chatzisarantis, 2007). In addition, motivation, as a mental process,
can be characterized by different levels of autonomy, ranging on a continuum
from amotivation, through extrinsic motivation to intrinsic motivation (Deci &
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Ryan, 1985; 2000). In the physical education context, Vallerand (1997) has hig-
hlighted the level of self-determination as mediating the relationship between
needs and cognitive, affective, and behavioral outcomes. In addition, the self-
determination theory emphasizes the internalization of social values (turning
external goals into internal goals), the importance of optimal challenges to fulfill
the need of competence, and the need of the possibility for choice-making to
satisfy the need for autonomy (Deci & Ryan, 1983, 1991, 2002; Ryan, Connell, &
Deci, 1985).

Deci and Ryan (2000) have explained the internalization process by differ-
ent levels of motivational regulation ranging on a continuum from amotivation,
through extrinsic motivation to intrinsic motivation. The autonomous end of
the continuum is represented by intrinsic motivation, the state that refers to ful-
ly regulated behaviors that are performed for the activity's sake (e.g., for per-
sonal interest and pleasure) with no external contingency. The central area of
the continuum constitutes various forms of extrinsic motivation that vary in
their degree of relative autonomy (Deci & Ryan, 2008). Ranging from high to
low autonomy, these regulations include integrated regulation, identified regu-
lation, introjected regulation, and external regulation. Integrated regulation re-
fers to activities performed without choice. For example, some students may
want to participate actively in physical education not because they like it, but
because it is perceived as an important part of a healthy lifestyle. These inte-
grated regulations, however, are not normally expressed by children and ado-
lescents, as younger populations may not yet have experienced a sense of inte-
gration. This dimension of extrinsic motivation is not usually assessed in child-
ren (Vallerand & Rousseau, 2001) and, therefore, was omitted from present
study. Identified regulation occurs when an individual freely chooses to carry
out an activity that is not considered to be enjoyable, but is perceived as impor-
tant. Introjected regulation refers to the incomplete internalization of a regula-
tion that was previously solely external (e.g., the behavior is performed to avoid
feelings of guilt or for ego-enhancement) (Ryan & Deci, 2007). External regula-
tion occurs when an individual engages in behaviors in order to receive a re-
ward or to avoid punishment. The self-determination theory also identifies the
state of amotivation, which refers to a lack of intention or the absence of moti-
vation. Therefore, the involvement is likely to be disorganized and accompa-
nied by frustration, fear or depressed feelings. Amotivation reflects a lack of
motivation where no contingency between actions and outcomes is perceived,
and there is no perceived purpose in engaging in the activity (Deci & Ryan,
1985) (Figure 2).
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FIGURE 2 Theoretical framework of the self-determination theory (Deci & Ryan, 1985)
2.3.5 Motivational regulations and physical activity

Evidence supporting intrinsic motivation in physical education has shown that
autonomous motivation (intrinsic motivation and identified regulation) corre-
lates positively with many desirable outcomes of engagement in physical activ-
ity, such as high effort (Goudas, Biddle, Fox, & Underwood, 1995; Ntoumanis,
2001), preference for attempting challenging tasks (Standage, Duda, & Ntou-
manis, 2005), and intention to be physically active in leisure-time (Hagger et al.,
2003; Ntoumanis, 2001; Standage, Duda, & Ntoumanis, 2003). In addition, stu-
dents' autonomous motivation in physical education has been positively asso-
ciated with physical activity levels (Lonsdale, Sabiston, Raedeke, Ha, & Sum,
2009), physical activity during leisure-time (Chatzisarantis & Hagger, 2009;
Hagger, Chatzisarantis, Barkoukis, Wang, & Baranowski, 2005), and the deci-
sion to enroll in physical education as an optional subject (Ntoumanis, 2005). In
contrast, non-autonomous forms of motivation in physical education have been
shown to be related to negative outcomes, such as boredom and unhappiness
(Ntoumanis, 2002; Standage et al., 2005). In addition, a negative link has
emerged between amotivation toward physical education and students” inten-
tions to be physically active during their leisure-time (Standage et al., 2003). In
sum, research guided by the self-determination theory has shown that auto-
nomous motivation strongly influences adolescents” attitudes toward physical
activity and other desirable motivational indices. In contrast, non-autonomous
motivation has been shown to correlate negatively with positive outcomes and
to undermine students” autonomous responses. The research to date lends sup-
port to the self-determination theory by demonstrating that students benefit
from being autonomously motivated in physical education (e.g., Ryan & Deci,
2007).
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2.3.6 Development of motivational regulations

Developmental research examining the growth of student motivation in physi-
cal education has been scarce, with findings generally based on the use of cross-
sectional data. The existing research mirrors previous findings indicating age-
related declines in indices of autonomous motivation in physical education. For
example, Digelidis and Papaioannou (1999) found in a cross-sectional study of
674 Greek 10- to 17-year-old students that senior high school students reported
lower intrinsic motivation and perceived athletic ability than middle school and
elementary school students. Furthermore, longitudinal studies have shown de-
creases in autonomous physical education motivation (Ntoumanis, Barkoukis,
& Thegersen-Ntoumani, 2009) as well as academic motivation (e.g., Gottfried,
Flemming, & Gottfried, 2001; Lepper, Corpus, & Iyengar, 2005) across the ele-
mentary into middle school years. For example, in a six-year longitudinal study
on 9- to 10-year-old children in the US, Lepper et al. (2005) found that intrinsic
motivation in the classroom declined across the grade levels, whereas extrinsic
motivation remained unchanged. The authors speculated that decreases in in-
trinsic motivation might be partly the result of a greater emphasis on ego-
involving criteria for success and competence. However, recent studies on the
longitudinal growth of motivational regulations in physical education have re-
ported conflicting results (Ntoumanis et al., 2009; Taylor, Ntoumanis, Standage,
& Spray, 2010). Following 453 13- to 15-year old Greek students across three
years, Ntoumanis et al. (2009) found levels of intrinsic motivation and identified
regulation to decrease with time. In contrast, amotivation increased while other
forms of regulation remained stable across the measurements. Taylor et al.
(2010) followed 178 11- to 16-year-old English students from four different
grade levels across one school year. The study showed mean levels of motiva-
tional regulations to increase during the school year. However, this study found
only identified regulation and intrinsic motivation to predict leisure-time phys-
ical activity.

Although findings have shown boys’ beliefs and values toward physical
education to be higher than girls’, it is surprising that very few studies have
examined gender differences in the development of physical education motiva-
tion. Ntoumanis et al. (2009) examined the development of physical education
motivation across Greek middle school. They found no gender differences in
the growth trajectories in respect of the motivational regulations toward physi-
cal education. In addition, testing the relationships between autonomous moti-
vation and leisure-time physical activity showed similar effects between boys
and girls (Taylor et al., 2010). Studies examining similar constructs have shown
high levels of interest among girls until 14 years of age, declining thereafter un-
til the age of 18 (van Wersch, Trew, & Turner, 1992). Moreover, studies in edu-
cational settings (Vallerand & Bissonnette, 1992) and sport (Fortier, Vallerand,
Briere & Provencher, 1995) have shown that girls perceived higher levels of au-
tonomous motivation compared to boys.
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2.4 Summary of the literature and rationale of the study

The aims of the present dissertation evolved from the findings of previous stud-
ies and the need for further studies. Previous studies have reported evidence of
a decline in adolescents’” physical activity through childhood into adolescence
(Caspersen et al., 2000; Currie et al., 2008; Duncan et al., 2007; van Mechelen et
al., Sallis et al., 2000; Telama & Yang, 2000; Telama et al., 1997; Telama et al.,
2005). A similar trend has been evident in students” motivation toward physical
education (Eccles & Migley, 1989; Eccles et al., 1989; Eccles et al., 1998; Jacobs et
al.,, 2002; Wigfield et al., 1991; Wigfield et al., 1996; Wigfield et al., 1997). In ad-
dition, scholars have advocated intra-individual motivation toward physical
education to be a powerful determinant of adolescents’ physical activity (see
review by Biddle, Wang, Chatzisarantis, & Spray, 2003; Duda & Ntoumanis,
2003; Standage et al., 2007). However, the following three limitations have been
apparent in studies of the temporal growth of physical activity and motivation
toward physical education. First, few studies have examined adolescent physi-
cal activity and motivation toward physical education across the middle school
transition ages of 12-15 by means of appropriate statistical techniques for longi-
tudinal data, such as cross-lagged longitudinal or latent growth curve modeling
(LGCM) (Barkoukis, Ntoumanis, & Thegersen-Ntoumani, 2010; Duncan et al.,
2007; Fredricks & Eccles, 2002; Jacobs et al., 2002; Nader et al., 2008; Ntoumanis
et al., 2009). Examination of cross-lagged relations longitudinally enables the
possibility to test the causalities of two or more variables while controlling for
previous levels. In addition, the LGCM technique is able to capture important
group statistics in a way that allows development to be studied at the group
level while also capturing individual differences in the levels and trajectories of
physical activity over time (Aunola et al., 2002; Duncan, Duncan, Strycker, Li, &
Alpert, 1999). Second, previous results examining age-related decline in physi-
cal activity and motivation toward physical education between the genders
have been controversial (Caspersen et al., 2000; Eccles & Harold, 1991; Eccles et
al., 1993; Gao & Xiang, 2008; Jacobs et al., 2002; van Mechelen et al., 2000; Sallis
et al., 1992; Telama & Yang, 2000; Wigfield et al., 1997; Xiang et al., 2004a, 2006;
Xiang et al., 2004b; Xiang et al., 2003). Extending the previous research findings
by examining differences in individual growth curves, instead of mean level
differences across different time points, enables statistical testing of gender-
specific growth trajectories (Duncan et al., 2007). In addition, previous studies
examining students’ motivation in physical education has conceptualized
school physical education as school sports. This is possibly an important dis-
tinction when examining gender differences because boys” have been found to
be more active and have more positive attitudes across school sports (Child
Trends, 2010). Finally, the most important contribution of the present study is
that it followed up the longitudinal development of physical activity and physi-
cal education motivation during the middle school transition across Grades 6 to
9. This study is one of the few longitudinal studies in the field to draw on the
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theoretical assumptions of both the expectancy-value theory and self-
determination theory in the same study. In addition, this study is one of the first
to determine the temporal linkage of school physical education and physical
activity.

2.5 Theoretical framework of the study

To examine the development of students’ physical activity, this study operatio-
nalized physical activity by following the World Health Organization HBSC
research protocol (World Health Organization, 1996). In this study, the mea-
surement of students’ physical activity comprised moderate to vigorous physi-
cal activity frequency in all the various physical activity contexts of an adoles-
cent’s life, and thus included all aspects of physical activity settings (i.e. school,
sports club, leisure-time). To examine the development of students’ physical
education motivation, we conceptualized physical education motivation by
drawing on two prominent motivation theories. Because of its proven ability to
assess students’ motivation in the school environment, the modern expectancy-
value theory (Eccles et al., 1983) was used to study students” physical education
motivation. Additionally, the self-determination theory (Deci & Ryan, 1985)
was used to assess students” motivational regulation, that is, intrinsic motiva-
tion, identified regulation, introjected regulation, extrinsic motivation, and
amotivation in physical education. The self-determination theory has been
found to be an advantageous framework in which to examine the transfer of
adaptive physical education motivation to subsequent physical activity beha-
vior (Cox et al., 2007; Hagger et al., 2003; Shen et al., 2008). In sum, these two
theories constitute the theoretical framework of the present study by providing
meaningful operationalization of physical education motivation in the school-
based physical education context (Figure 3).
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3 PURPOSE OF THE STUDY

In general, the aim of this study was to examine the development of students’
physical activity and physical education motivation and the longitudinal rela-
tionships between the development of students’” expectancy-related beliefs, task
values, motivational regulations, and physical activity across Grades 6 to 9.
Specifically, the research questions of the present study were:

1) To examine developmental growth and gender differences in students’
physical activity across Grades 7 to 9. (Study 1V)

2) To examine developmental growth and gender differences in students’
expectancy-related beliefs and task values toward physical education
across Grades 6 to 9. (Study V)

Additional aims were:
2a) To determine the extent to which the members of physical education
peer groups resemble each other in task values toward physical education
at Grade 6. (Study II)
2b) To examine whether different student subgroups can be identified on
the basis of the development of their expectancy-related beliefs and task

values toward physical education across Grades 6 to 9. (Study V)

3) To examine developmental growth and gender differences in students’
motivational regulations in physical education across Grades 6 to 9.

An additional aim was:

3a) To examine whether different student subgroups can be identified on
the basis of their motivational regulations in Grade 6. (Study I)
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4) To examine the relationships between the development of students” ex-
pectancy-related beliefs and task values toward physical education and
the development of their physical activity across Grade 6 to 9. (Studies I,
IL, 111, IV, and V)

Specific aims were:

4a) To test the longitudinal relationships between students’ task values
toward physical education motivation and their physical activity across
Grades 7 to 9. (Study III)

4b) To examine whether student subgroups based on the development of
students” expectancy-related beliefs and task values toward physical edu-
cation differ in their development of physical activity across Grades 6 to 9.
(Study V)



4 METHOD

4.1 Sample and participants

The data of the present dissertation study followed a community sample (N =
812, 382 girls, 430 boys) of Finnish adolescents across Grades 6 to 9. The stu-
dents were 11- 13 years old (M = 12.31, SD = .22) at the beginning of the study
and they were followed for three and a half years. A total of 17 elementary
schools and eight middle schools were included in the study. The research pro-
tocol was approved by the Ethical Committee of the University of Jyvaskyla.
Parental consents for each student were obtained. The participants were told
that their involvement in the study was voluntary, with scores kept confidential.
In addition, if for any reason they were unable to finish the inventory, they
were informed that they could take a short break and continue when they felt
ready or, if necessary, they could cease completion of the measures at that point.
The participants were also told to ask for help if they felt confused concerning
either the instructions or the clarity of a particular item. This additional help
was provided by the researcher and not by the student’s own teacher in order
to avoid biased answers. Students who were absent from school on the day of
the measurements were tested as soon as they were back at school again. Figure
4 shows the sample size at each measurement wave.
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FIGURE 4 The sample of the study

Study I

In Study I the first data wave of the first measurement of the study was ana-
lyzed. Only those students who returned their parental consents in time were
included in Study I (theoretical N = 580). Consequently, the participants of the
first study comprised a sample of 429 Finnish Grade 6 students consisting of
216 girls and 213 boys, aged between 11 and 14 years (M = 12.04, SD = .23). A
total of 17 elementary schools (32 physical education classes) were included in
the study.

Study II

In Study 1II the data from the first and second measurements (T0 and T1) of the
study were analyzed. A total of 330 (173 girls, 157 boys, M = 12.17, SD = .22, age
range = 11 to 13) students who answered all the questionnaires at TO and T1

and were members of gender homogenous peer groups at Grade 6 were in-
cluded in the study (theoretical N = 580).

Studies III and V

In Studies III and V the data at the measurement points TO, T1, T3, and T5 were
examined. A total sample of 812 (382 girls, 430 boys) 12- to 13-year-old (M =
12.31, SD = .22) students from eight middle schools was examined with respect
to their transition across Grades 6 to 9.
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Study IV

In Study IV a total sample of 812 (382 girls, 430 boys) students from eight mid-
dle schools (40 PE classes) were examined during their transition from Grade 7
to Grade 9 (T1 to T5). The students were followed for three years and their ages
were 12-13 years (M =12.31, SD = .22) at the beginning of the study (T0).

4.2 Measures

4.21 Physical Activity Scale

To assess students’ self-reported physical activity, the HBSC research protocol
was used (World Health Organization, 1996). The stem preceding the items was:
“In the next two questions physical activity means all activities which raise
your heart rate or momentarily get you out of breath, for example, in doing ex-
ercise, playing with your friends, going to school, or in school physical educa-
tion. Sport also includes, for example, jogging, intensive walking, roller skating,
cycling, dancing, skating, skiing, soccer, basketball, and baseball.” The two
items, presented in the form of statements, required students to summarize the
amount of time they spent in physical activity each day: (a) “When you think
about your typical week, on how many days are you physically active for a total
of at least 60 minutes per day?” and (b) “Over the past 7 days, on how many
days were you physically active for a total of at least 60 minutes per day?” Both
items used an eight-point response scale (0-7 days of the week). Previous re-
search has shown the Physical Activity Scale to have acceptable reliability and
validity among 11- to 15-year-old children and adolescents (Booth et al., 2001;
Prochaska, Sallis, & Long, 2001). In addition, the Finnish version of the scale has
been demonstrated to have acceptable reliability and validity among Finnish
children and adolescents (Vuori et al., 2005). The Pearson’s correlation coeffi-
cients (range: girls 89 to .91, boys .89 to .92) of this scale indicated high internal
consistency of the present data (Table 1).

4.2.2 Self-Perception Questionnaire and Task Values Scale

The students were asked to rate their expectancy-related beliefs in physical
education using the Finnish version of the Self Perception Questionnaire (Eccles,
Addler, & Meece, 1984). This scale is a five-point scale and it is based on the
conceptualizations of Eccles et al. (1983) with modifications appropriate to the
physical education context. Students were asked three questions (items 8, 9, and
10 from the original Self-Perception Questionnaire): (a) How good are you in
physical education? (1 = very bad... 5 = very good); (b) Compared to other stu-
dents, how good in physical education are you? (1 = one of the worst... 5 = one of
the best); and (c) How good would you be at learning something new in physical
education this year? (1 = very bad... 5 = very good). The average score of the three
items was used as a measure of students’” expectancy-related beliefs.
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Task values toward physical education were measured using the Finnish
version of the Task Value Scale (Niemivirta, 2002; Viljaranta, Nurmi, Aunola, &
Salmela-Aro, 2009), which is based on the conceptualizations of the Task-
Perception Scale developed by Eccles et al. (1983). Students were asked to an-
swer the following two sets of questions. First: “How important do you find
school physical education?” (attainment value), “How useful do you find school
physical education?” (utility value), and “How interesting do you find school
physical education?” (intrinsic or interest value). Second: “How important do
you find school physical education for your future?” (attainment value), “How
useful do you find school physical education for your future?” (utility value),
and “How interesting do you find school physical education for your future?”
(intrinsic or interest value). The students were asked to respond on a five-point
Likert scale (1 = mnot so important/useful/interesting... 5 = wvery impor-
tant/useful/interesting). In Study II the mean of the two items was used to assess
students’ attainment, utility, and intrinsic values toward physical education.
Furthermore, in Studies III, IV, and V the mean of all six items measuring the
three dimensions of task values toward physical education was calculated and
used as the students’ physical education task value score. Eccles and Wigfield
(1995) have demonstrated high reliability and validity of the scale in a series of
studies of elementary and middle school students. In the present data, Cron-
bach’s alpha coefficients of the Self-Perception Questionnaire (range: girls .89
to .92, boys .90 to .92) and of the Task Value Scale (range: girls .88 to .91,
boys .89 to .91) indicated high internal consistency (Table 3).

4.2.3 Physical Education Motivation Scale

Contextual intrinsic and extrinsic motivation together with amotivation was
measured by the Finnish version of the Physical Education Motivation Scale
(Jaakkola, 2002) which is a modified version of the Sport Motivation Scale (Pel-
letier et al., 1995). The Physical Education Motivation Scale consists of seven
subscales comprising three types of intrinsic motivation (intrinsic motivation to
accomplish, intrinsic motivation to know, and intrinsic motivation to experience
stimulation), three forms of extrinsic motivation (identified, introjected, and
external regulation), and amotivation. Each dimension consisted of four items.
Each item was rated on a five-point Likert scale (1 = does not correspond at all... 5
= corresponds exactly). The scale used in this study had the individual item stem,
“I'm currently participating in physical education”. The research literature has
indicated support for the construct validity and internal consistency of the
Sport Motivation Scale in different cultures in sport (Pelletier et al., 1995) and in
Finnish physical education (Jaakkola, 2002). In the present study, the high
Cronbach’s alpha coefficients of the different regulatory dimensions (range:
girls .70 to .95, boys .70 to .95) indicated acceptable internal consistency of the
scale in the data (Table 8).
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4.3 Statistical methods

Various statistical methods were used in this study. This section presents in de-
tail the broader concept of the developmental perspective in adolescents’
growth. In addition, to fully utilizing the developmental approach, LGCM and
the growth mixture modeling (GMM) approach were implemented and are ex-
plained in detail below. The five original papers should be consulted for more
detailed information concerning the other methods used.

431 Developmental perspective

Students” development across elementary and middle school is highly individ-
ual. Multiple changes, such as biological, psychological, and contextual changes,
are among the most dramatic that individuals experience during their lifetime
(Wigfield, Byrnes, & Eccles, 2006). Some of these changes occur in children and
adolescents at different times of their lives. Traditional statistical analyses, such
as group means and standard deviations, do not describe any specific individu-
al in detail, and therefore generalizations drawn from data do not necessarily
illuminate individual development (Gottlieb, 2003). Instead, it is important to
acknowledge the various growth trajectories of different students. Furthermore,
individual development consists of various kinds of cumulative or self-
perpetuating cycles in which the previous levels of system functioning have
consequences for the subsequent developmental trend (see Aunola et al., 2002).
In most of the studies on students” development, growth has been viewed as
mean level temporal change over time (e.g., Telama & Yang, 2000; Telama et al.,
2005; Wigfield et al., 1997). However, this approach does not consider the poss-
ible impact in this process of the previous level of functioning. LGCM is an ef-
fective tool for analyzing development because it places individual growth tra-
jectories at the center of focus (Curran & Muthen, 1999; Li, Duncan, & Acock,
2000). The advantages of the structural equation modeling approach are its pos-
sibilities for flexible, theory-based model building with several latent constructs
(taking into account measurement error), examination of direct and indirect
effects, and estimation of all associations between factors in the model simulta-
neously. In addition, LGCM enables important group statistics to be captured in
a way that allows the researcher to study development at the group level while
also capturing individual differences in levels and trajectories over time. Ques-
tions and hypotheses concerning the determinants of initial status and growth
can be addressed by examining the covariates of the intercept and slope scores
(Duncan et al., 2007). Only if the trajectory is clearly defined does it become
possible to quantitatively summarize evidence across trajectories. The task of
comparing people then becomes the task of comparing the parameters of these
personal trajectories. A model is thus needed for the population distribution of
the parameters of personal growth (Raudenbush, 2001).
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4.3.2 Latent growth curve modeling

In Studies IV and V, the LGCM approach was applied (Duncan et al., 1999;
Muthén & Khoo, 1998). This enables simultaneous investigation of the initial
level (Level, intercept) and growth trajectory (Slope, change) of the variables of in-
terest and the association between the initial level and growth across time. The
LGCM technique does not allow missing values (missing values: 29% at TO, 1%
at T1, 1% at T2, 2% at T3, 3% at T4, 6% at T5) in dependent variables, therefore,
an EM algorithm to impute missing values was conducted (Schafer, 1997). The
missing values analyses showed no statistically significant (p < .001) differences
between the imputed and observed values of the research variables. First, linear
models with two latent components, the Level and the Slope component, were
estimated. The models were constructed by fixing the loadings of the observed
variables across e.g. Time 0 to Time 4 to 1 on the initial level and to 0, 1, 2, 3,
and 4 on growth. The variances and covariance of the latent components and
the residual variances of the observed variables were estimated. Occasionally,
the growth of variables across time was not linear, the non-linear protocol of
Bollen and Curran (2006) was implemented. Non-linear models were con-
structed by fixing only the first two loadings of the growth component and al-
lowing the last two parameters to be freely estimated. Thus, the mean of the
latent growth factor represents the mean of growth of the observed variables.
More detailed information on growth can be obtained by examining the estima-
tions of the later time points. Figure 5 presents an example of a latent growth
curve for five time points: y1-y5 = observed variables, e1-e5 = residuals of the ob-
served variables, fi and f» = latent components, W11 and w2, variances and w21
covariance of fi and f», a1 and a2 = means of fi and fo.

Y1 Y2 Ys Ya Ys
1 T 1 i T
g € € & &

FIGURE 5 A linear latent growth curve model for five time points
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To test for similarity of the growth trajectories between the genders, the two-
group protocol by Muthén and Asparouhov (2002) was implemented. In two-
group testing, two hypothesized nested models (Hoand Hi) can be tested by
constraining the subsequent parameters to be equal. If the p value associated
with the x2 test is non-significant, Ho can be rejected and alternative hypothesis
Hj can be accepted.

All the analyses were performed within a structural equation modeling
framework using the Mplus statistical package (Versions 5.1 and 6.0; Muthén &
Muthén, 1998-2010). Unequal probability of selection is an inevitable feature of
complex sampling surveys (Asparouhov, 2005). This can be the result of, e.g.,
stratified sampling, cluster sampling, or subpopulation oversampling. In the
physical education context, the students are members of their physical educa-
tion class. It is possible that this membership could create selection bias, which
may affect the parameter estimates. Therefore, physical education classroom
membership was incorporated in the analyses by applying the Mplus COMPLEX
option (Asparouhov, 2005; 2006). A model fits the data well when the p value
associated with the 2 test is non-significant. Bentler's comparative fit index
(CFI) and Tucker-Lewis index (TLI) values above .95 and Root Mean Squared
Error of Approximation (RMSEA) values below .06 indicate a good fit between
the hypothesized model and the observed data (Hu & Bentler, 1999). However,
larger sample models tend to be rejected as inadequate, while subsequent small
sample models, if evaluated, might be equally acceptable. Therefore, in appen-
dix A, a general null model (Normed Fit Index, NFI) based on modified inde-
pendence among variables is presented to provide an additional reference point
for the statistical and scientific evaluation of covariance structure models (Bent-
ler & Bonetti, 1980). NFI values above .95 indicate a good fit between the hy-
pothesized model and the observed data.

4.3.3 Growth mixture modeling

Study V examined whether different latent student subgroups (subpopulations)
can be detected based on the growth components of expectancy-related beliefs
and task values. In addition, the study examined if these student subgroups
differ in the development of physical activity. To do this we applied the GMM
approach (Muthén, Khoo, Francis, & Boscardin, 2002; Muthén & Muthén, 2000).
First, suitable latent growth curve models of students” expectancy-related be-
liefs and task values towards physical education were specified. Second, latent
trajectory classes were formed on the basis of the previously found growth fac-
tor means (i.e.,, means of initial level and slope) so that each class defines a dif-
ferent mean trajectory over time. Growth mixture models both estimate mean
initial level and growth curves for each identified class and capture individual
variation around these level and growth components (Muthén & Muthén, 2000).
In the GMM, within-class variation of individuals is allowed for the latent tra-
jectory classes. The within-class variation is represented by random effects, that
is, continuous latent variables as in regular growth modeling. Model testing for
each measure was started by letting the random effect means vary across the
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classes (means of the initial level and growth components were allowed to
change across classes). On the basis of the suggestions by Muthén and Muthén
(2000) and Muthén et al. (2002), five different considerations were used to de-
cide on the number of latent trajectory classes: (a) the Akaike’s information cri-
teria (AIC); (b) the Bayesian information criteria (BIC); (c) the adjusted Bayesian
information criteria (ABIC) (the lower the AIC, BIC, and ABIC values, the better
the model); (d) the Vuong-Lo-Mendell-Rubin test of fit, which compares solu-
tions with different number of classes (p value < .05 indicates that the k - 1 class
model has to be rejected in favor of a model with at least k classes); and (e) the
usefulness of the latent classes in practice (e.g., the number of individuals in
each class, the values of the estimated parameters). Third, the growth in physi-
cal activity behavior of each estimated class was assessed by implementing the
LGCM technique. The latent growth curve models were conducted separately
for each student subgroup. Different linear and non-linear models were con-
ducted to identify the best models to represent the growth of the different stu-
dent subgroups.



5 RESULTS

This chapter summarizes the main findings of the present study and introduces
new unpublished findings. Original papers (I-V) and the appendix of the
present study should be consulted for more detailed information.

5.1 Students’ physical activity

The descriptive findings, such as correlation coefficients, means, and standard
deviations of the physical activity variables, are presented in Table 1. The corre-
lation matrix showed moderate to high positive correlations between the physi-
cal activity measurements (r range from .30 to 71). The closer the measurement
time the stronger was the correlation. Inspection of the mean scores showed
that boys” physical activity was higher than girls’. In addition, the mean levels
of students’ physical activity decreased across time for both genders (Mgius
range from 3.49 to 4.86, Muoys range from 3.81 to 5.14).
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TABLE 1 Summary of Intercorrelations, Means, and Standard Deviations for Physical
Activity (PA) Variables at six measurement points (TO-T5).

Variables 1 2 3 4 5 6 M SD r
1 PA (T0) = 56** A1 .30%* 42+ .38%* 4.86 .90 .90
2PA (T1) .58** - 58** 49%* A7 A4 4.06 1.60 91
3PA (T2) 41**  .61* - 61** 155 BBy 4.06 1.56 .90
4 PA (T3) 4% b4+ 67%* - 59** 59** 3.64 1.55 .89
5PA (T4) 42  49* 57** .66** - .65%* 3.65 1.55 .90
6 PA (T5) 37** A7** 50** 61%* T1** - 3.49 1.64 92
M 514a 4.45a 450a 4.15a 4.1la 3.8la

SD .92 1.70 1.71 1.72 1.66 1.59
r .90 .89 .89 .90 91 91

Note 1. Intercorrelations for girls (n = 382) are presented above the diagonal, and intercorre-
lations for boys (1 = 430) are presented below the diagonal. Means and standard deviations
for girls are presented in vertical columns and means and standard deviations for boys are
presented in horizontal columns.

Note 2. Sample size at Time 0 (T0) was 580 (girls = 270, boys = 310).

Note 3. **p < .001; 2 = statistical difference between genders (independent ¢ test, p <.05); r=
Pearson’s correlation coefficient of two physical activity measures.

5.1.1 Development of students’” physical activity across Grades 6 to 9 (Study
V)

The first aim of the study was to examine the development of students” physical
activity across Grades 7 to 9. The LGCM technique was implemented and fit of
the models and estimated parameters are presented in Table 2. The results
showed that students’ physical activity decreased across all the measurements
(girls f2 = -.56, boys f, = -.66). Furthermore, examination of the mean level of
physical activity indicated that the decrease in physical activity accelerated
across the middle school transition (T0-T1). This study found boys (fi = 4.45) to
be more active than girls (fi = 4.05) at Grade 7 (T1). Inspection of the variance of
the Level construct showed that students were heterogeneous in their physical
activity at Grade 7 (girls” w11 = 1.77, boys’ y11 = 1.93). Additionally, inspection of
the variance of the Slope component revealed that students” growth trajectories
of physical activity were relatively similar across Grade 7 to 9 (girls” w2 = .07,
boys” w22 = .09). Examination of covariance of the latent Level and Slope con-
structs (girls” w21 = -.45, boys” w21 = -.55) revealed that the growth trajectories
grew increasingly similar across time. In other words, students became increa-
singly similar in their physical activity across time. Finally, two-group testing of
similarity in the development of physical activity, that is, similarity in the mean
levels of the growth trajectories, showed that although boys were physically
more active than girls, there were no gender differences in the development of
physical activity (detailed information on the testing of gender differences is
given in Appendix A).
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TABLE 2 Estimation Results for the Final Unconditional Latent Growth Models for
Physical Activity.

Estimates of Physical Activity

Parameters
Girls Boys

Means

Level (f1) 4.05 (1.58) 4.45 (1.68)

Slope (f2) -.56 (1.62) -.66 (1.64)

Variances

Level (y11) 1.74 (19) 1.93 (.16)

Slope (y22) .07 (.01) .09 (.01)

Covariance (y21) -45 (.01) -.55 (.05)

Error variances

€1 1.21 (1.16) 1.01 (1.15)

& .95 (1.13) 1.21 (1.12)

& 99 (1.12) 1.31 (1.14)

& 91 (1.11) .99 (1.13)

€5 .82 (1.16) 48 (1.14)

Fit of the model X%(7) =5.591 X2(5) =4.145
p=.588 p=.529
CFI=1.00 CFI =1.00
TLI=1.00 TLI=1.00
RMSEA = .000 RMSEA = .000
90%, CI [.00, .06] 90%, CI [.00, .06]

Note 1. The unstandardized solutions. Standard errors are in parentheses.
Note 2. Ns = possible non-significance of estimated components.

5.2 Students’ expectancy-related beliefs and task values toward
physical education

The descriptive findings, such as the correlation coefficients, means, and stan-
dard deviations of the expectancy-related belief and task value variables are
presented in Table 3. The correlation matrix showed high positive correlations
for both the expectancy-related beliefs and task values variables, the correlation
weakening across time (beliefs r range from .48 to 75, task value r range
from .48 to 73). Furthermore, the dimensions of expectancy-related beliefs and
task values were moderately correlated, as theorized by Eccles et al. (1983) (r
range from .28 to 51). The mean levels of expectancy-related beliefs declined
across the middle school transition, but no growth was observed across middle
school. In contrast, the mean levels of the students’ task values were rather sta-
ble, with a temporary increase at Grade 7. Inspection of the mean scores
showed that boys’ beliefs and values were higher than those of girls at all the
measurement points except the first. Based on independent ¢ test, students had
similar physical education task values at Grade 6.
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TABLE 3 Summary of Intercorrelations, Means, and Standard Deviations, and Cron-
bach’s Alphas for Expectancy-Related Belief and Task Value Variables.

Variables 1 2 3 4 5 6 7 8 M SD a

1 Beliefs (T0) - 76%%  69%F 63  51**  44**  33**  31** 334 69 .89
2 Beliefs (T1) .75** - 65 61 42 48 31**  28* 3.05 .72 .90
3 Beliefs (T3) .63**  .58** - 3% 41 41% 46 40**  3.04 72 91
4 Beliefs (T5) .62**  59**  68* - 34%% 35 38+ 38** 308 .75 .92
5 Values (T0) .36**  .40**  32**  37%* - 73%  Be*  49** 401 71 91
6 Values (T1) .34**  45*  33*  38*  73** - 56* 48 409 91 91
7 Values (T3) .37**  40%  A44*  44% A8 49 - 71%* 385 96 .88
8 Values (T5) .35**  36**  28**  47*  56**  52% 4% - 393 .89 .88
M 352a 324a 3272 328 407 4232 4122 413a

SD 74 .75 72 .70 .67 .84 .87 .83

a .90 .90 92 .92 .89 .89 .90 91

Note 1. Intercorrelations for girls (1 = 382) are presented above the diagonal, and intercorre-
lations for boys (n = 430) are presented below the diagonal. Means, standard deviations,
and Cronbach’s alphas for girls are presented in vertical columns and means, deviations,
and Cronbach’s alphas for boys are presented in horizontal columns.

Note 2. Sample size at Time 0 (T0) was 580 (girls = 270, boys = 310).

Note 3. **p < .001; 2 = statistical difference (independent ¢ test, p < .05); a = Cronbach’s alpha
coefficient.

5.2.1 Development of expectancy-related beliefs and task values (Studies II,
II1, and V)

The second aim of the study was to examine the development of students” ex-
pectancy-related beliefs and task values toward physical education across
Grades 6 to 9. The LGCM technique was implemented and the fit of the models
and estimated parameters are presented in Table 4. The results of the LGCM
showed a non-linear decrease in the students’ expectancy-related beliefs toward
physical education across the measurements (f2 = -.29). The greatest decline in
students” expectancy related beliefs occurred during the middle school transi-
tion (T0-T1). However, examination of the estimated values of the components
during middle school (T3 and T5) indicated that no changes in students” expec-
tancy-related beliefs toward physical education occurred during middle school
(T1-T5). Boys” mean levels of beliefs were higher than those of girls (Mgis =
range 3.04 to 3.34, Mpoys = range 3.24 to 3.52). In addition, inspection of the va-
riance of the Level construct showed that students were heterogeneous in their
expectancy-related beliefs toward physical education at Grade 6 (y11=.51). Ad-
ditionally, inspection of the variance of the Slope construct revealed that stu-
dents” were relatively similar in their growth trajectories of expectancy-related
beliefs across Grade 6 to 9 (w22 = .20). Examination of the covariance of the la-
tent Level and Slope constructs (y21 = -.19) revealed that students” growth tra-
jectories became increasingly similar across time. Finally, two-group testing of
similarity in the development of expectancy-related beliefs, that is, similarity in
the means of Level and Slope, showed that he development of students” expec-
tancy-related beliefs was similar between the genders, despite the fact that boys
had higher initial levels of beliefs than girls (detailed information on the testing
of gender differences is given in Appendix A).
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The results of the LGCM showed a non-linear increasing trajectory of the
students’ task values towards physical education across Grades 6 to 9 (f> = .13)
(Table 4). Closer inspection of the estimated values of the various components
during middle school (T3 and T5) revealed that the development of students’
task values toward physical education was rather stable across time, the in-
crease occurring during the middle school transition (TO-T1) and thus tempo-
rary only. In fact, the development of students’ task values across middle school
(T1-T5) decreased, the mean levels returning to the levels of Grade 6 during
middle school. This study found boys’ levels of values to be higher (except at T0)
than those of girls (Mgiis = range 3.85 to 4.09, Muoys = range 4.07 to 4.23). Inspec-
tion of the variance of the Level construct showed that students were relatively
heterogeneous in their task values toward physical education in Grade 6 (yu
= .33). Additionally, inspection of the variance of the Slope construct revealed
that students were relatively similar in their growth trajectories of task values
across Grades 6 to 9 (w2 = .21). Examination of covariance of the latent Level
and Slope constructs (w21 = .11) revealed that students grew increasingly differ-
ent across time. Finally, the two-group testing of similarity in the development
of task values, that is, similarity in the means of Level and Slope, showed that
while there were no gender differences in the initial levels of task values, there
were gender differences in the development of students’ task values toward
physical education (see Appendix A for detailed information).
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TABLE 4 Estimation Results for the Final Unconditional Latent Growth Models for

Expectancy-Related Beliefs and Task Values.

Estimates of Expectancy-related beliefs Task

Parameters Values

Means

Level (f1) 3.44 (.03) 4.05 (.03)

Slope (f2) -29 (.02) 13 (.02)

Variances

Level (y11) .51 (.03) .33 (.03)

Slope (y22) .20 (.04) .21 (.02)

Covariance (y21) -19 (.03) 11 (.02)

Estimates values

T3 .91(.08) -.09(.09)

T5 .93(.08) -.18(.08)

Error variances

& 2.95 (1.16) .14 (.02)

& .95 (1.13) *0

I 99 (1.12) .52 (.05)

&5 91 (1.11) 44 (.03)

Fit of the model X2(2) =2.954 X2(2) =1.477
p=.228 p=.678
CFI =1.00 CFI=1.00
TLI=1.00 TLI=1.00
RMSEA = .025 RMSEA < .001

90%, CI .00, .08]

90%, CI [.00, .05]

Note 1. The unstandardized solutions. Standard errors are in parentheses.
Note 2. Ns = possible non-significance of estimated components.

5.2.2 Role of peer groups in students’ task values at Grade 6 (Study II)

An additional aim (2a) was to examine the similarities between the members of
student peer groups in their task values toward physical education at Grade 6.
The results showed that students” peer groups were homogeneous in their task
values toward physical education. The members of girls’ peer groups resem-
bled each other moderately in all the task value variables toward physical edu-
cation (i.e., attainment values, utility values, intrinsic values), whereas the
members of boys’ peer groups showed moderate homogeneity only in intrinsic
values and no homogeneity in utility or attainment values (Table 5).
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TABLE 5 Summary of Intercorrelations, Means, and Standard Deviations for Task
Value Variables for Within and Between Levels.

Variables 1 2 3
1 Attainment Value - 99 ViSia
97 81

2 Utility Value 79%* - 71+
83** 73

3 Intrinsic Value H7** A7%* -
58** 54**

M 3.98 411 3.85
4.03 4.14 4.06

SD 1.04 1.00 1.12
.97 93 98

Note 1. For each pair of variables, the upper number in the row represents the girls” values
and the below number represents the boys’ values.

Note 2. Between-level intercorrelations (girls n = 44, boys n = 39) are presented above the
diagonal, and within-level intercorrelations (girls n = 173, boys n = 157) are presented be-
low the diagonal. Means and standard deviations (within-level) are presented in vertical
columns.

Note 3. **p <.001; a= statistical difference (independent ¢ test, p <.05).

5.2.3 Student subgroups identified (Study V)

An additional aim (2b was to examine whether different student subgroups can
be identified on the basis of the development of students’” expectancy-related be-
liefs and task values across Grades 6 to 9. The GMM approach was conducted for
the initial level and growth trajectories of students” expectancy-related beliefs
and task values. The four-class solution was confirmed as the best according to
four out of five criteria (see Table 6 for fit indices). Table 7 presents estimated
means and standard deviations of the final mixture solutions. The first student
subgroup (Group 1) comprised 52 (6.4%) students. These students had moderate
expectancy-related beliefs (f; = 3.40) and low task values toward PE at Grade 6 (f:
= 2.82). The members of Group 1 experienced a decrease in their expectancy-
related beliefs (f; = -.47) during the middle school transition (T0-T1), and a subse-
quent slight increase across Grades 7 to 9 (T1-T5). In contrast, the PE task values
of these students increased strongly (> = 1.32) across the middle school transition
(TO-T1), thereafter declining moderately across Grades 7 to 9. The second student
group (Group 2) consisted of 95 (11.6%) students, who had moderate levels of
expectancy-related beliefs (fi = 3.11) and task values (fi = 3.48) toward PE at
Grade 6. Their expectancy-related beliefs decreased (f; = -.34) steeply during the
middle school transition (T0-T1), but did not change across middle school (T1-T5).
The PE task values of Group 2 declined (f; = -.87) steeply across the middle school
transition (TO-T1). However, their task values increased across middle school (T1-
T5). Group 3 was composed of 625 (77.0%) students who had high (f; = 4.18), rela-
tively stable (f> = .06) values, but moderate, (f; = 3.51) decreasing (f» =-.03) expec-
tancy-related beliefs toward PE. The task values of these students’ increased
temporarily during the middle school transition (T0-T1) while their expectancy-
related beliefs decreased across the same period. However, their beliefs did not
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change across middle school (T1-T5). Finally, Group 4 (40 students, 5.0%) had
low levels of expectancy-related beliefs (f; = 2.38), but they valued (f; = 4.47) PE
highly. This group of students maintained high values (f, = .06ns) across Grades 6
to 9 (TO-T5) while their expectancy-related beliefs increased (f2 = 1.27) strongly
during Grades 6 to 9 (TO-T5).



TABLE 6 Indices for Mixture Models with Different Numbers of Subpopulations (Latent Classes).
Number  logL BIC ABIC AIC VLMR n n n n n
of classes (class 1) (class 2) (class 3) (class 4) (class 5)
1 -5377.19  10940.068 10851.156 10810.372 - 812
2 -5283.86  10786.571 10681.782 10633.715 .0001 678 134
3 -5217.83  10678.670 10567.004 10511.654 .0225 99 25 688
4 -5161.64  10608.457 10471.914 10409.281 .1002 52 95 625 40
5 -5144.88  10678.103 10555.683 10505.767 .1906 25 621 107 28 31

Note. Log L = log likelihood; VLMR Vuong-Lo-Mendell-Rubin test p value.

4%
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TABLE 7 Estimated Descriptive Statistics and Final Latent Growth Models of Expec-
tancy-Related Beliefs and Task Values for Estimated Subpopulations.
Group 1 Group 2 Group 3 Group 4 (n =
(n=52) (n=95) (n =625) 40)

Beliefs

TO 3.35(.92) 3.08(.64) 3.52(.68) 2.36(.45)
T1 2.86(.65) 2.69(.67) 3.22(.72) 3.59(.69)
T3 2.97(.67) 2.81(.61) 3.21(.74) 3.61(.62)
T5 3.00(.71) 2.81(.67) 3.25(72) 3.42(.75)
Values

TO 2.71(.71) 3.43(.79) 4.21(.50) 4.46(.60)
T1 3.98(.81) 2.32(.78) 4.41(.59) 4.51(.61)
T3 3.77(.98) 2.93(1.00) 4.15(.80) 4.55(.53)
T5 3.74(1.02) 3.19(.88) 4.17(.77) 4.45(.75)
Means

Beliefs

Level (f1) 3.40 [.18] 3.11[.08] 3.51[.03] 2.38[.10]
Slope (f2) -47[.15] -.34 [.05] -.03[.02] 1.27[.15]
Values

Level (f1) 2.82[.16] 3.48[.13] 4.18[.03] 4.47].16]
Slope (f2) 1.32[.12] -87[.11] .06[.02] .06[.19]ns

Note 1. Standard deviations in parentheses and standard errors in brackets.

Note 2. Ns = possible non-significance of estimated components.

5.3 Students’ motivational regulations in physical education

The descriptive findings, such as correlation coefficients, means, and standard
deviations for the different motivational regulation variables, are presented in
Table 8. The correlation matrix showed low to moderate positive correlations
between intrinsic motivation, different forms of extrinsic regulations, and ex-
trinsic motivation (r range from .06 to .67). The closer the measurement point in
time, the stronger the correlations were. An inspection of the mean scores
showed boys’ to have statistically higher intrinsic motivation (T1), indentified
regulation (T1 and T4), extrinsic motivation (T0-T5) and amotivation (T1, T4,
and T5) in physical activity than girls.
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5.3.1 Development of motivational regulations

The third aim of the study was to examine the development of students” moti-
vational regulations in physical education across Grades 6 to 9. The LGCM
technique was implemented and the fit of the models and estimated parameters
are presented in Table 9. The results of the LGCM showed the students” intrin-
sic motivation (girls /> = .02, boys f> = .02), identified regulation (girls f> = .03,
boys f2 = .03), and extrinsic motivation (girls f> = .06, boys f> = .04) in physical
education to increase moderately across the measurements. However, intro-
jected regulation and amotivation showed different developmental trajectories.
Girls’ introjected regulation in physical education showed non-linear increasing
growth (girls f» = .22), whereas in contrast boys showed contradictory linearly
declining growth (boys fo = -.89) across time. Examination of the girls” intro-
jected regulation trajectory revealed that the increase was only temporary, oc-
curring during the middle school transition (T0-T1) (estimated values T2 = .14,
T3 = .30, T4 = 47, and T5 = .48). In addition, students” amotivation in physical
education followed a piece-wise growth trajectory. In other words, students’
amotivation increased across Grades 6 and 7 (Slope 1, T0-T2) (girls” Slope 1, f>
=.26; boys’ Slope 1, f2 = .27), but there was no change across Grades 8 and 9 (T3-
T5). In this study the different Level components of motivational regulations
were similar between the genders, except for extrinsic motivation, where the
study showed boys to have higher levels of extrinsic motivation toward physi-
cal education than girls (girls fi = 2.46, boys f1 = 2.81). Inspection of the variance
of the Level and Slope constructs showed that the students were heterogeneous
in their motivational regulations at the beginning of the study at Grade 6, after
which they showed similar development across time. However, the variance of
the Slope constructs for introjected regulation revealed students to be heteroge-
neous in their development across the measurements (girls w22 = .86, boys w22
= .39). In addition, examination of the covariance of the latent Level and Slope
constructs for intrinsic motivation (only boys w21 = -.02), identified regulation
(girls yo1 = -.03, boys w21 = -.01), and introjected regulation (only boys w21 = -.16)
showed that the students” growth trajectories grew increasingly similar across
time. However, among the girls, individual differences in introjected regulation
increased (girls w21 = .04), while no changes in individual differences were ob-
served in the other forms of motivational regulations in physical education. Fi-
nally, two-group testing for gender similarity in the development of motiva-
tional regulations showed that development of students’” motivational regula-
tions in physical education was similar between the genders. However, gender
differences were found in this study in the development of students’ introjected
regulation (see Appendix A for detailed information).



TABLE 9 Estimation Results for the Final Unconditional Latent Growth Models for Motivational Regulations.

Estimates of

Parameters M 1D INTR EX AM
Level (f1) 3.11(.04) 2.89(.05) 3.25(.04) 2.46(.05) 1.82(.04)
3.12(.03 2.97(.02 3.37(.04 2.81(.03 1.88(.03

Variances

Slope (y2) 01(.01) 02(.01) 01(.01) 01(.01) 11(.02) (Slope 1) / .04(.02) (Slope 2)
01(.01 01(. 11(.02) (Slope 1) / .04(.02)

Error variances

& 43(.03) 47(.04) 39(.04) 28(.03) 35(.03)
43(04 44(.03 41(.04

33(.04) 30(.04) 27(.04)
35(.04 38(.04 22(.03

% 21(.06) 11(.08) 42(.07) 19(.04) 38(.06)
10(.03 17(.05 01(.08)ns

09



Girls X2(11) = 13.925
p=.237
CFI=.99

TLI = .99
RMSEA = .027
90%, CIL[.00, .06]
X2(12) = 21.001
p=.050

CFI = .96

Tl = 85
RMSEA = .047
90%, CI [.01, .07]

Boys

X2(13) =17.607
p=.173
CFI=.99

TLI = .99
RMSEA = .032
90%, CL[.00, .06]
X2(14) = 21.843
p =.082

CFI = .97
TLI=.97
RMSEA = .038
90%, CI [.00, .06]

X2(7) = 14.051
p=.050
CFI=.99

TLI =98
RMSEA = .057
90%, CL[.01, .10]
X2(11) = 18.482
p=.071
CFI=.99

TLI =98
RMSEA = .041
90%, CI[.00, .07]

X2(14) = 22.770
p =.064
CFI=.99
TLI=.99
RMSEA = .042
90%, CI .00, .07]
x2(14) = 21.696
p=.085

CFI = 98

TLI= 98
RMSEA = .037
90%, CI[.00, .07]

X2(12) = 14.298
p=.282

CFI =1.00

TLI = .99
RMSEA = 023
90%, CI [.00, .06]
X2(13) = 22.167
p=.050

CFI = .96

TLI= 95
RMSEA = 054
90%, CI [.03, .08]

Note 1. The unstandardized solutions. Standard errors are in parentheses. 20 = fixed to be 0; ne = not estimated; ns = non-significance of estimated

components. IM = intrinsic motivation, ID = identified regulation, INTR = introjected motivation, EX = extrinsic motivation, and AM = amotivation.

Note 2. For each pair of variables, the first number represents the girls” values and the second number represents the boys’ values.

Note 3. Piece-wise growth of students” amotivation is presented: Slope 1 / Slope 2.

19
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5.3.2 Student subgroups identified at Grade 6 (Study I)

An additional aim (3a) was to examine whether different student subgroups
can be identified on the basis of their motivational regulations at Grade 6. The
results of the cluster analyses showed that two different at Grade 6. Fifty-three
percent of the students belonged in the “High motivation” group and 47% in
the “Low motivation” group. The “High motivation” group had higher levels of
intrinsic and extrinsic forms of motivation toward physical education than the
“Low motivation” group. The study did not find differences between the two
groups in amotivation. Table 10 presents the characteristics of the identified
subgroups and the results of the independent ¢ tests to test for statistical differ-
ences between the subgroups.

TABLE 10 Means and Standard Deviations of Estimated Motivational Subgroups.

Cluster 1 (n = 229) Cluster 2 (n = 200)

“High motivation” “Low motivation” f test
Measure M SD M SD t p daf
Scores
M 3.74 .63 2.41 73 1993  <.001 394.31
ID 3.58 .68 217 .69 21.24  <.001 427
INTR 3.89 .65 2.67 73 18.16  <.001 427
EX 3.19 .75 1.91 .61 19.18  <.001 427
AM 1.89 .95 1.79 .84 1.17 224 427
PA 3.98 1.84 3.34 1.90 3.66 <.001 427

Note. IM = intrinsic motivation, ID = identified regulation, INTR = introjected motivation,
EX = extrinsic motivation, AM = amotivation, and PA = physical activity.

5.4 Relationships between physical education motivation and
physical activity

The fourth aim of the study was to examine the longitudinal relationships be-
tween physical education motivation and physical activity. The preliminary
cross-sectional findings of Studies I and II found physical education motivation
to relate to subsequent physical activity. Study I revealed that students” who
were highly intrinsically and extrinsically (the “High motivation” group) moti-
vated toward physical education at Grade 6 had higher levels of physical activi-
ty than those who were moderately motivated (the “Low motivation” group)
(Table 10). In addition, Study II found peer groups’ intrinsic values toward
physical education at Grade 6 to relate to physical activity at Grade 7. The high-
er the level of intrinsic value of the peer group, the higher was the peer group
members' physical activity. The individual level results for girls showed, in turn,
that task values toward physical education were not related to their level of
physical activity. By contrast, the association between boys’ intrinsic value and
physical activity was statistically significant. The results are presented in Fig-
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ures 6 and 7. In addition, this study found peer group membership to moderate
the relationship between the students’ physical education task values and their
phySiCal aCﬁVity (gll‘lS RZ individual -level = .08ns, R?2 peer group -level = 42, boys RZindividu-
al dlevel = .13, R2 peer group -level = 56)

Intrinsic

Physical
Activity
(T1, R2 = .42)

Peer-group level

Individual level

Intrinsic
Value (T0)

57+« 8" Physical

Utility .o
T1
Value (T0) Activity (T1)

79%*
Attainment
Value (T0)

FIGURE 6 Multilevel model for girls” task values and physical activity. The paths and
associations between variables are presented as standardized estimates. **p
<.001.
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hysical Activity

(T1, R? = .56)

Individual level

Intrinsic p| Physical Activity
Value (T0) (T1,R?>=.13)
6

- Utility Value
.61 (T0)

.83** M Attainment
Value (T0)

FIGURE 7 Multilevel model for boys’ task values and physical activity. The paths and
associations between variables are presented as standardized estimates. **p
<.001.

54.1 Relationships between students’ development of task values and
physical activity across Grades 7 to 9 (Study III)

The aim (4a) was to extend the findings of Study II by testing the longitudinal
relationship between students’ task values and physical activity across Grades 7
to 9 when controlling for physical activity at Grade 6. This study found, first,
that the level of students” physical activity at Grade 6 (T0) was positively asso-
ciated with their physical activity at the beginning of Grade 7 (T1) (girls o= .61,
boys o= .34). In addition, previous levels of task values and physical activity
had a strong direct effect on subsequent task values (girls p range from .68
to .86, and boys P range from .81 to 1) and physical activity (girls } range
from .55 to .58, boys P range from .69 to .82). Second, the examination of the
prospective relationships showed that students” physical education task values
had a direct effect on physical activity across the measurements. Furthermore,
physical education task values at Grade 7 (T1) had an indirect effect on physical
activity at Grade 9 (T5) via physical education task values at Grade 8 (T3), indi-
cating that the more students valued tasks in physical education at Grade 7 the
higher was their physical activity at Grade 9 (girls” indirect effect = .17, boys’
indirect effect = .10). Furthermore, the results showed no gender differences in
this developmental pattern. However, the predictive effect of students’ task
values in relation to their subsequent physical activity was stronger for boys (T3
R?= 46, TS5 R?=.79) than for girls (T3 R?= .37, TS5 R?= .39). The results are pre-
sented in Table 11. Detailed information on the testing for gender differences in
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the development of task values in relation to subsequent physical activity can
be found in Appendix A.

TABLE 11 Estimated Multivariate Simplex Models for Students” Physical Education
Task Values and Physical Activity.

Estimates of Girls Boys

Parameters

Means

Task values T1 (t1) 4.20(1.15) 4.23(1.19)

Task values T2 () 3.85(1.26) 4.12(1.96)

Task values T3 (t3) 3.93(1.20) 4.13(1.20)

PA T1 (ts) 4.05(.92) 4.45(.94)

PA T2 (ts) 3.64(.90) 4.15(.59)

PA T3 (ts) 3.94(.88) 3.80(.85)

R% 46 .65

R2% .75 *1

R?% .37 .67

R2; 37 46

R2% .39 .79

Direct effects

Bso .61(.04) .68(.06)

B .68(.05) .81(.08)

B32 .58(.08) *1

Bss .55(.07) .69(.06)

Bes .58(.08) .82(.07)

Bs1 .14(.04) 10(.05)

Be .14(.04) .12(.06)

Indirect effects

Task 1 - Task2-PA3 .17(.06) .10(.05)

Model fit X2(8) = 8.92 X2(10) =17.13
p =.349 p=.072
CFI =1.00 CFI=.99
TLI=1.00 TLI = .98
RMSEA = .0174 RMSEA = .041
90%, CI [.00, .06] 90%, CI [.00, .07]

Note 1. The unstandardized solutions. Standard errors are in parentheses. Task values =
physical education task values, PA = physical activity, R2= reliability, T = estimated means
of the latent construct, p = path coefficients.

Note 2. Ns = possible non-significance of estimated components.

5.4.2 Development of physical activity of student subgroups identified

The final aim (4b) of the study was to examine whether the previously identi-
fied four student subgroups differ in their physical activity across Grades 6 to 9.
The LGCM technique was implemented and the fit of the models and estimated
parameters are presented in Table 12. First, linear models were implemented.
All the models had poor fit indices and non-linear models were found better to
represent the growth of students” physical activity. Consequently, several non-
linear models were constructed. The best- fitted models were the models where
the first (TO) factor loading was set at 0 and the last (T5) at 1. By doing so, the
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Slope was defined as the growth from Time 0 to Time 5 (Muthén, 2001). The
results showed that the students who had the lowest expectancy-related beliefs
and task values toward physical education also had both the lowest levels (fi -
4.57) and the steepest decline (f>--1.73) in physical activity (Group 2). Although
the students in Group 3 and Group 1 were rather similar in their physical activi-
ty behavior, Group 3 showed a less steep decline in physical activity (Group 3 f>
--1.12, Group 1 f>--1.55). However, the physical activity of the students in
Group 4 increased strongly (f2-2.38) across Grade 6 to 9 (Figure 8).

TABLE 12 Estimated Descriptive Statistics and Final Latent Growth Models of Physical
Activity for Estimated Subpopulations.

Estimates of Group 1 Group 2 Group 3 Group 4

Parameters (n=52) (n =95) (n = 625) (n = 40)

Means

Level (f1) 4.63(.11) 4.57(.07) 4.72(.02) 2.31(.23)

Growth (f2) -1.55(.20) -1.73(.15) -1.12(.05) 2.38(.26)

Variances

Level (y11) .95(.35) 1.14(.43) .51(.08) 2.03(.83)

Change (y2)  1.14(43) 1.89(.47) 1.12(.05) 2.34(.87)

Covariance -.81(.31) -.96(.46) -.32(.09) -42(1.45)

(y21)

Error

variances

& 42(.27) .73(.35) .26(.07) .61(.30)

) 1.47(.25) 1.22(.16) .67(.06) .25(.06)

€ 1.63(.29) .87(.20) .63(.05) .21(.07)

& 1.25(.43) .78(.25) .51(.07) .61(.30)

Fit of the X2(2) = .261 X2(3) = 2.404 X3(2) = 3.564 X2(2) = 2.543

model p=.878 p=.493 p=.168 p=.280
CFI =1.00 CFI=1.00 CFI =1.00 CFI=.99
TLI=1.02 TLI=1.03 TLI = .99 TLI = .98

RMSEA <.001 RMSEA<.01 RMSEA=.039 RMSEA = .066
90%, CI[.00, .15] 90%, CI[.00,.16] 90%, CI[.00,.10] 90%, CI[.00, .31]

Note 1. The unstandardized solutions. Standard errors are in parentheses.
Note 2. Ns = possible non-significance of estimated components.
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Estimated mean level curves for different estimated student subpopulations.
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6 DISCUSSION

Physical education is considered to be one of the primary institutions to facili-
tate public health (McKenzie, 2007; Morgan et al., 2007). This increasing interest
in public health can be attributed to the large body of knowledge showing that
physical inactivity is associated with increased prevalence of over 25 chronic
diseases (Chakravarthy & Booth, 2003). Although the role of physical education
in physical activity is well established, primary evidence in support of this con-
tention is limited. The present dissertation examined the development of, and
gender differences in, students” physical activity and physical education moti-
vation during the middle school transition across Grades 6 to 9. In addition,
this study explored the longitudinal relationships between physical education
motivation and physical activity. First, the results showed that students’ physi-
cal activity and expectancy-related beliefs toward physical education declined
across Grades 6 to 9, while students” valuing of tasks in physical education re-
mained unchanged. The middle school transition from elementary school Grade
6 to middle school Grade 7 moderated the growth of students’ expectancy-
related beliefs and task values, accelerating the decline in expectancy-related
beliefs and temporarily increasing task values. However, students’ intrinsic and
extrinsic motivation towards physical education increased moderately across
Grades 6 to 9. Second, although boys consistently reported higher levels of
physical activity, expectancy-related beliefs, and extrinsic motivation than girls,
the development of physical activity and physical education motivation was
similar. However, gender differences in task values widened across middle
school, boys valuing the tasks of physical education more than girls. Third, the
growth mixture modeling showed that the students with the lowest levels of,
and the most negative development in, their expectancy-related beliefs and task
values also showed the steepest decline in their physical activity. In addition,
the students who valued physical education highly and experienced an increase
in their expectancy-related beliefs toward physical education became more
physically active across time.
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6.1 Students’ physical activity

The results of the present dissertation showed that students” physical activity
decreased across Grades 6 to 9. Examination of the growth trajectories revealed
the decline to be linear across middle school Grades 7 to 9. However, examina-
tion of the mean level of students” physical activity across Grades 6 to 9 in turn
revealed that the decline accelerated during the middle school transition. This
study showed students to vary greatly in their activity levels, some students
being physically very active and other inactive. However, individual differenc-
es diminished across the measurements. In addition, although boys were found
to be more active than girls, there were no gender differences in the develop-
ment of physical activity across time.

These results support previous findings indicating a decreasing trend and
gender differences in the physical activity of 12- to 15-year-old students (Currie
et al., 2008; Duncan et al., 2007; van der Horst et al., 2007; van Mechelen et al.,
2000; Nader et al., 2008; Telama & Yang, 2000; Telama et al., 1997; Telama et al.,
2005). In addition, this study supported the study by Duncan et al. (2007) study,
showing that individual differences between adolescents’ diminished across
middle school. Finally, extending the previous, partly contradictory findings on
gender differences, this study further supported the findings of Duncan et al.
(2007), indicating gender similarities in the growth trajectories of students’
physical activity.

The reasons behind the decrease in students” physical activity are in large
part beyond the scope of this study. Therefore, it is important to refrain from
drawing excessive conclusions. Systematic reviews have presented empirical
findings suggesting differential effects for biological, demographic, psychologi-
cal, behavioral, and social correlates of adolescents” physical activity (van der
Horst, et al., 2007; Sallis et al., 2000). However, the steep decrease observed here
in physical activity during the middle school transition indicates that there
might be contextual reasons that contribute to this decrease. Previously, in-
creased homework load and screen time related to studying or simply increased
sedentary behavior in middle school have been found to be associated with the
decrease in physical activity (see review by Biddle, Pearson, Ross, & Braith-
waite, 2010).

This study showed that students’ physical activity behavior converged,
physically more active students experiencing a greater decrease in their physi-
cal activity than less active students. This finding might be due to the socializa-
tion process or to influence of the physical education class or peer network.
Previous research has shown peer pressure and actual encouragement or dis-
couragement to be influential via group values, expectations, and social accep-
tance, and status to be associated with school students’ behaviors (Chen, Chang,
& He, 2003; Kindermann, McCollam, & Gibson, 1996; Ryan, 2001; Smith, 2003).
The longitudinal relationship between students’” physical education motivation
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and the development of physical activity is discussed in detail later in this dis-
sertation.

6.2 Students’ expectancy-related beliefs and task values in
physical education

The results showed that students” expectancy-related beliefs decreased across
Grades 6 to 9, the decline accelerating during the middle school transition. Fur-
thermore, the results revealed that individual differences diminished across
time. In other words, students became increasingly similar across their school
years. It might be that students” who had high, possibly unrealistic beliefs about
their ability and unrealistic hopes for success during elementary school expe-
rienced a steeper decline in their expectancy-related beliefs than less competent
students. Alternatively, it is possible that less competent students” experienced
a smaller decrease in their expectancy-related beliefs. These findings support
previous mean level longitudinal findings in academic education and school
sports (Eccles et al., 1989; Wigfield & Eccles, 2000; Wigfield et al., 1991). Similar
findings have been obtained with closely related concepts, such as self-efficacy
or perceived competence (Bandura, 1997; Harter, 1982). However, several stu-
dies have not found the decline of students” expectancy-related beliefs to accele-
rate across the middle school transition. First, Frederics and Eccles (2002) and
Wigfield & Eccles (2002) found the decline in students” beliefs in school sports
to decrease steadily across elementary and middle school. Second, Jacobs et al.
(2002) found the decreasing trend in students” competence beliefs to accelerate
until the last grades of middle school.

There are at least three possible explanations for these findings. First, stu-
dents” cognitive development might in part explain the decrease in their expec-
tancy-related beliefs. Young children have been found to have relatively high
self-perceptions of competence, those self-perceptions becoming more modest
and realistic as they move into later grades (Frey & Ruble, 1987; Harter, 1985;
Stipek, 1984). Second, it is likely that the contextual change in the school envi-
ronment when transitioning from elementary school to middle school, may af-
fect students” expectancy-related beliefs. As several researchers have pointed
out (Blumenfeld, Pintrich, Meece, & Wessels, 1982; Eccles & Midgley, 1989; Ec-
cles et al., 1993), elementary and middle schools differ in organizational and
structural ways that can influence students” ability perceptions. The nature of
the classroom changes from a class teacher format to a subject teacher format. In
addition, research has shown that in middle school the nature of teacher evalua-
tions is more normative and less task-oriented than it is in elementary school
(Anderman, Maehr, & Midgley, 1999; Anderman & Midgley, 1997). Third, some
researchers have suggested that these changes are associated with biological
maturation, such as pubertal development, which has been shown to relate to
lower self-esteem and perceived competence (see review Malina et al., 2004).
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In this study, boys had higher expectancy-related beliefs toward physical
education than girls, confirming the mean level gender differences found in
previous studies (Eccles & Harold, 1991; Eccles et al., 1993; Gao & Xiang, 2008;
Harter, 1982; Wigfield et al., 1997; Xiang et al., 2003). These gender differences
have been found in different domains, boys having higher expectancy-related
beliefs in mathematics and sports and girls having higher beliefs in English (see
review Wigfield et al., 2006). In addition, previous research with a Finnish sam-
ple has shown boys to enjoy physical education more (Soini, Liukkonen, Jaak-
kola, Leskinen, & Rantanen, 2007) and to have higher self-perceptions of their
competence in physical education (Jaakkola, 2002) than girls. However, al-
though boys had higher levels of expectancy-related beliefs toward physical
education, as also in Jacobs et al. (2002), this study found no gender differences
in the development of students’ expectancy-related beliefs.

Scholars have posited that gender differences might be due to the adop-
tion of gender-role stereotypes, which can occur because of children’s need to
feel socially accepted (Lee et al., 1999). For example, boys may be expected by
others to play masculine-typed tasks (e.g., basketball and football), while girls
may be expected to participate in feminine-typed tasks (e.g., dance and gym-
nastics). These socially constructed gender-role stereotypes might pressure both
boys and girls to behave in ways that will satisfy the expectations of society.
Although Finland is among few European countries to have single-gender
physical education, the current national curriculum lays down the same objec-
tives for girls and boys (Finnish National Board of Education, 2004). However,
recent research has found gender differences in the actual implementation of
the curriculum (Berg, 2009). It might be that despite efforts to enhance girls’
physical activity, the implementation of curriculum supports the needs of the
boys to the detriment of girls” interests. However, this study did not find gend-
er differences in the growth pattern of expectancy-related beliefs. Therefore, the
results of the study conflict with the gendered socialization theories suggesting
gender differences grow larger across time (e.g., Hill & Lynch, 1983).

The results showed a different growth trajectory when comparing the
growth of expectancy-related beliefs and task values toward physical education.
Students’ task values were rather stable across time (increasing temporarily
across Grades 6 to 7). This result conflicts with those of previous studies where
students’ task values toward physical education have declined with age (Eccles
et al., 1989; Jacobs et al., 2002; Wigfield et al., 1991). Furthermore, the results
showed an increase in individual differences between students in their valuing
of tasks in physical education. It might be that school physical education en-
hances the values of students who already started out with high physical edu-
cation values. On the contrary, it might be that some students, who started out
with lower levels of values toward physical education, grow to value physical
education even less than before. In sum, these results in students’ task values
conflict with previous findings, which have shown task values toward school
sports to decrease across middle school years.
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The present findings suggest that contextual reasons may contribute to
students’ changes in their expectancy-related beliefs and task values towards
physical education. Although it is possible that a new school and new peers
may increase normative comparison and, therefore, accelerate the decrease in
students’ expectancy-related beliefs, it is also possible that the change of physi-
cal education teacher, when students enter middle school, enhance this tempo-
rary change in task values. In the Finnish school system elementary school
physical education is taught by general teachers, while middle school physical
education is taught by specialized physical education teachers. Previous studies
have shown that specialized physical education teachers in middle school level
support students’ needs in physical education better than do general teachers
(Constantinides, 2007; Davis, Burgeson, Brener, McManus, & Wechsler, 2005).

This study extended the previous, partly contradictory findings regarding
gender differences in physical education task values (Eccles & Wigfield, 1995;
Eccles et al., 1993; Fredericks & Eccles, 2002; Jacobs et al., 2002; Wigfield et al.,
1997). Specifically, this study found no gender differences at Grade 6, but gend-
er differences were observed during middle school. Examination of gender dif-
ferences in the growth trajectories revealed that girls” and boys” growth trajecto-
ries were different and that gender differences grew larger across middle school.
These findings conflict with previous results, where gender differences were
either stable (Fredricks & Eccles, 2002) or decreased (Jacobs et al., 2002) across
middle school.

An additional aim of this study was to extend previous research by ex-
amining gender differences in different dimensions of task values, such as at-
tainment, utility, and intrinsic values. The results showed gender differences at
Grade 6, girls valuing physical education for both intrinsic (i.e., interest) and
extrinsic (i.e., attainment and utility) reasons, whereas boys were found to have
only intrinsic values toward physical education. This finding conflicts with that
of Fredricks and Eccles (2002), who found boys to have higher interest in and to
attribute greater importance toward school sports, and Xiang et al. (2006), who
reported finding no gender differences in task values toward a physical educa-
tion running program. It is, however, noteworthy that Fredricks and Eccles
(2002) examined school sports, while the present study examined school physi-
cal education. In addition, Xiang et al. (2006) examined fourth graders” task val-
ues toward a physical education running course. This task is rather specific
compared to the more general concept of school physical education tasks meas-
ured in the present study. Furthermore, this study extended previous findings
by examining peer group similarities in task values toward physical education.
The results showed girls” peer groups to share more heterogeneous values to-
ward physical education than boys. The study revealed that girls” peer groups
valued physical education through attainment, utility, and intrinsic values. In-
stead, boys valued physical education only due for intrinsic reasons. It is not
possible to pinpoint the reasons behind these findings. It is possible that stu-
dents’ choose friends because they share similar values, e.g. toward physical
education (Kindermann et al., 1996) or, alternatively, students converge in their
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values across time (Finnerty, Reeves, Dabinett, Jeanes, & Vogele, 2010). For ex-
ample, a physically inactive individual might feel an urge to adopt a more criti-
cal opinion regarding physical education to blend in with the peer group.

Finally, an additional aim was to investigate whether different subgroups
of students can be identified based on the initial level of, and growth in, their
expectancy-related beliefs and task values toward physical education. This
study found that three out of four of the groups identified (Groups 1, 2, and 3)
experienced a decrease in their expectancy-related beliefs in physical education.
This decline was evident despite their beliefs at Grade 6 and the level and
growth of their task values. However, an interesting finding was that 5%
(Group 4) of the students experienced an increase in their expectancy-related
beliefs toward physical education. Previous studies have utilized a person-
oriented approach, using cluster-analysis to identify possible subgroups on the
basis of their motivational regulations in physical education (Boiché, Sarrazin,
Grouzet, Pelletier, & Chanal, 2008; Braten, & Olaussen, 2005; Meece & Holt,
1993; Ntoumanis, 2002; Ullrich-French & Cox, 2009; Wang, Chatzisarantis,
Spray, & Biddle, 2002). In these studies two to five clusters have been found,
indicating that motivation might be culture-related and, therefore, difficult to
generalize. Furthermore, the fact of different conceptualizations of physical
education motivation makes it difficult to compare the findings of previous
studies and the present study. An important contribution made by this study is
that it extends the findings of previous studies by examining the role of the lon-
gitudinal growth of physical education motivation when tracking different stu-
dent populations.

6.3 Students’ motivational regulations in physical education

The results of the present study showed a moderate increase in students’ intrin-
sic motivation, identified regulation, and extrinsic motivation toward physical
education across Grades 6 to 9. In addition, this study found students” amotiva-
tion to increase across Grades 6 and 7 and to level off across Grades 8 and 9.
However, this study documented a temporary increase in girls” introjected reg-
ulation during the middle school transition while boys” introjected regulation
declined across time. Furthermore, this study showed that students” individual
differences in autonomous motivation (intrinsic motivation and identified regu-
lation) diminished across time. It may be that more non-autonomously (intro-
jected regulation, extrinsic motivation, and amotivation) motivated students
grew to be more autonomously motivated across time. Although the results of
this study conflict with the findings of Ntoumanis et al. (2009) with a Greek
sample (similar timeframe and age group), these findings partially support the
findings of Taylor et al. (2010) with a British sample (one year time frame and
mean level results). Ntoumanis et al. (2009) found autonomous motivation to
decrease and no change in non-autonomous motivation across Greek middle
school (ages 13-15-years). In contrast, Taylor et al., (2010) found mean levels of
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11- to 16-year-old British school students’” autonomous and non-autonomous
motivation to increase across one school year. Furthermore, the findings of the
present study are in conflict with the results found in an academic context (Har-
ter, 1981; Gottfried et al., 2001; Otis, Frederick, Grouzet, & Pelletier, 2005). For
instance, Otis et al. (2005) found students’” academic intrinsic motivation, identi-
fied and introjected regulation, and extrinsic motivation to decrease and amoti-
vation to be unchanged in a 3-year longitudinal study.

This study found gender similarities in the development of motivational
regulations in physical education, extending the existing literature by partially
confirming the findings of Ntoumanis et al. (2009). Boys” were found to be con-
sistently more extrinsically motivated toward physical education. This finding
echoes the findings in the academic domain, demonstrating higher extrinsic
motivation among boys (Anderman & Anderman, 1999; Midgley & Urdan,
1995). The present study found gender differences in the development of intro-
jected regulation toward physical education. Scholars have argued that intro-
jected regulation is an important part of extrinsic motivation, as it indicates the
existence of the internalization process, that is, individual transfer towards
more autonomous motivation (Gillison, Osborn, Standage, & Skevington, 2009).
However, the declining trend of introjected regulation among boys may have
contributed to the increased levels of intrinsic motivation and identified regula-
tion found in this study. It might be that when the individual approaches the
first stages of the internalization process, he or she has not yet gathered suffi-
cient experience to become competent at, and familiar with, the new activity.
Alternatively, it is possible that the increase in boys” extrinsic motivation is due
to transfer in the opposite direction, from introjected regulation toward extrin-
sic physical education motivation.

An additional aim of this study was to examine whether different student
subgroups can be identified on the basis of their motivational regulations at
Grade 6. The results showed that Finnish Grade 6 students were highly moti-
vated toward physical education and that their motivation derives from both
intrinsic and extrinsic sources. Two different subgroups (“High motivation”
and “Low motivation”) based on motivational regulations were identified. Pre-
vious studies have identified three profiles (“High motivation”, “Moderate mo-
tivation”, and “Low motivation”) representing students’ motivation toward
physical education (Boiche et al., 2008; Moreno, Hellin, Hellin, Cervell6, & Sici-
lia, 2008; Ntoumanis, 2002). Comparison between the means of the subgroups
identified in this study and those of previous (Boiche et al., 2008; Moreno et al.,
2008; Ntoumanis, 2002) studies showed that the means of the “Moderate moti-
vation” subgroups of the previous studies were in fact similar to the mean le-
vels of the “Low motivation” profile of the present study. This finding suggests
that it is possible that there are fewer students who have low motivation toward
physical education in Finnish schools than in French (Boiche et al., 2008), Span-
ish (Moreno et al., 2008), or British (Ntoumanis, 2002) schools.

There are several explanations for the increase found in students” intrinsic
and extrinsic motivation in physical education. First, previous research has
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shown that Finnish physical education classes are relatively autonomous and
task supportive (Soini et al., 2007). In addition, the study by Ntoumanis et al.
(2009) reported that the decrease in students’ intrinsic motivation was accom-
panied by a decrease in students’ perception of their motivational climate, more
specifically, a decrease in their perceptions of a task-involving motivational
climate. A task-involving climate in physical education classes has been found
to facilitate intrinsic motivation (see review Roberts, Treasure, & Conroy, 2007).
Changes in motivational climate were not reported in the present study, but it is
possible that Finnish physical education teachers are able to support the devel-
opment of students’ task orientation during middle school physical education
lessons and, therefore, may enhance the development of autonomous motiva-
tion. Second, scholars have reported an increase in extrinsic motivation due to
students’ increased social comparison with peers (Dweck, 2002; Wigfield et al.,
1996) and more normative and competitive teaching practices (Dweck, 2002;
Eccles & Midgley, 1989; Wigfield, Eccles, & Rodriquez, 1998; Wigfield et al.,
1996). Although no comparative studies exist on the evaluation of physical edu-
cation during elementary and middle school, it is possible that the evaluation of
physical education shifts toward a more normative evaluation in middle school.
This evaluative shift may facilitate the increase found in extrinsic motivation
toward physical education. In addition, scholars have examined the role of mo-
tivational regulations in the domains of physical education and physical activi-
ty (see review by Hagger & Chatzisarantis, 2007). An overview of the role of
self-determination in understanding the special nature of physical activity be-
havior (Ryan et al., 2009) has suggested that many people engage in exercise
activities not because they find the activities are inherently interesting and en-
joyable (intrinsic motivation), but because they have something to gain (extrin-
sic motivation) by it. In the school physical education context, this may include
health benefits, appearance, or good grades. Therefore, Ryan et al. (2009) sug-
gest that extrinsic motivation is extremely important in the domain of activities
which are physical in nature. Third, this study found students” amotivation to-
ward physical education to be rather low. Moreover, it was not possible to sep-
arate different student subgroups based on their amotivation. It is possible that
the increase in amotivation levels identified in this study were due to increased
values of already moderately amotivated students.

In sum, this study supports the conclusion of Lepper et al. (2005) in the
classroom context, suggesting that intrinsic and extrinsic motivation can coexist.
The critical issue may not be whether students” are intrinsically or extrinsically
motivated toward physical education, but how much motivation in total stu-
dents display (Lepper et al., 2005). In fact, it may be beneficial for students to
seek out activities that they find inherently pleasurable, while simultaneously
valuing the extrinsic consequences of those activities. Seeking only short-term
immediate enjoyment with no attention to external contingencies and con-
straints may substantially reduce a student’s future outcomes and opportunities.
Conversely, attending only to extrinsic constraints and incentives can substan-
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tially undermine intrinsic interest and the enjoyment that can come from learn-
ing or participating itself.

6.4 Longitudinal relationship between students’ physical
education motivation and physical activity

This study contributes to the existing literature by examining the longitudinal
relationships between physical activity and physical education motivation. The
preliminary cross-sectional findings of this study indicated that higher levels of
both intrinsic and extrinsic motivation at Grade 6 related to higher levels of
physical activity. This finding supports the general trend in the literature that
more positive constructs representing theoretical antecedents and consequences
are experienced by individuals with more autonomous motivation (Cox et al.,
2008; Hagger et al., 2003; Ntoumanis, 2005; Ullrich-French & Cox, 2009). In ad-
dition, this finding indicates that greater levels of autonomous motivation, re-
gardless of non-autonomous motivation levels, are associated with higher levels
of physical activity. In line with the findings of Ullrich-French and Cox (2009),
the present results suggest that intrinsic motivation and identified regulation
may supersede more extrinsic forms of motivation in the physical education
setting. More specifically, having high levels of extrinsic motivation was not
non-autonomous when combined with high levels of autonomous forms of mo-
tivation. However, scholars have suggested that extrinsic motivation toward an
activity may have long term negative consequences compared to the outcomes
of more intrinsic motivation (Gillison et al., 2009).

This study found that the intrinsic value typical of the peer group at Grade
6 was related to the group members’ physical activity at Grade 7. The higher the
intrinsic value of the peer group, the higher the peer group members’ physical
activity. A possible explanation for this finding is that peer groups’ intrinsic
physical education task values affect group members’ later physical activity (i.e.,
peer influence). Alternatively, it is also possible that adolescents who have in-
itially been physically active and have valued physical education may have
sought each other’s company and formed peer groups together (i.e., peer selec-
tion). Conversely, adolescents who have been physically passive and devalued
physical activity may also have sought each other’s company on the basis of
similarity and shared interests. The individual-level results for girls in turn
showed that task values toward physical education were not related to their
physical activity. In contrast, for boys all three task values were positively re-
lated to physical activity at the individual level, but when task values were con-
trolled for, only the association between intrinsic value and physical activity
was statistically significant. Generally, the results of this study indicate that in-
trinsic types of values, such as interest in physical education, are among the
most important determinants of physical activity for both girls and boys. How-
ever, among girls only the intrinsic value of the peer group played a role, while
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among boys both their peer group and their own task values—after accounting
for peer group effect—were associated with physical activity. The findings sup-
port the results of the study of Xiang et al. (2004a), who found that the intrinsic
motivation construct played the most important role in predicting future moti-
vation toward a running program. Furthermore, the results support previous
studies that have emphasized the relationship between positive physical educa-
tion experiences and physical activity (Dishman et al., 2005; Sallis et al., 2000).
Girls seem to be more sensitive than boys to their peer group’s prevailing val-
ues toward physical education. If so, it can be argued that girls” interest in phys-
ical activity can be enhanced if it is supported by the peer group.

This study found students’ task values toward physical education to be re-
lated to their physical activity across middle school, and to show similarities in
longitudinal growth. Testing of the cross-lagged relations of students” physical
education task values and physical activity indicated that students” physical
education task values had a predictive effect on their physical activity across
middle school. The results showed further that this impact of physical educa-
tion task values at Grade 7 extended to physical activity at Grade 9 as an indi-
rect effect via physical education task values at Grade 8. These findings indicate
that students” task values predict the longitudinal development of students’
physical activity across middle school. Although boys had higher values to-
ward physical education, there were no gender differences in this pattern. The
study showed this prediction power to be stronger for boys than girls. Al-
though new findings in the physical education motivation context, these results
echo previous findings on students’ valuing of physical education and inten-
tions to participate in various physical activity programs (Gao & Xiang, 2008;
Xiang et al., 2004a; Xiang et al., 2003), academic school subjects, and perfor-
mance (for a review, see Murphy & Alexander, 2000).

Finally, when widening the time frame to include examination of the mid-
dle school transition and controlling for the role of students” expectancy-related
beliefs, it was possible to better understand the relationships between students’
expectancy-related beliefs and task values toward physical education and physi-
cal activity. Four student subgroups were identified based on the development of
students” expectancy-related beliefs and task values toward physical education
and each of these subgroups showed a different pattern in their physical activity
development across Grades 6 to 9. The results showed, first, that the subgroup of
students with the lowest expectancy-related beliefs and task values toward phys-
ical education, showed the most negative development of physical activity across
Grades 6 to 9 (Group 2, n = 95). This declining trend in physical activity was
steepest during the middle school transition and was accompanied by a steep
decline in expectancy-related beliefs during the same period. However, the task
values of this subgroup increased and their expectancy-related beliefs toward
physical education were stable during middle school. On average, these students
were physically active only during their two weekly obligatory physical educa-
tion lessons. Second, Groups 1 and 3 were similar in the development of their
expectancy- related beliefs and task values toward physical education as well as
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physical activity, but the valuing of physical education was higher in Group 3,
while in Group 1 the students’ task values were only low to moderate, thus in-
creasing across time. Group 3 had higher levels of physical activity and a less
steep decrease in physical activity across the measurements. In addition, Group 3
formed 77% of the sample (1 = 625) while Group 1 comprised only 6.4% (n = 52)
of the students. Fourth, this study identified one student subgroup (Groups 4, n =
40) who showed a strong increase in their physical activity. This increase was
accompanied with steep growth in their expectancy-related beliefs and high un-
changed task values toward physical education.

These findings in the role of students” expectancy-related beliefs and task
values toward physical education in determining the growth of physical activi-
ty might be due to two reasons. First, it is likely that if students’ feel that they
are able successfully to complete different tasks during their physical education
classes, they might be more active during physical education lessons and en-
couraged to start new activities in their leisure-time (Cox et al., 2008; Shen et al.,
2008). It is difficult to point to an exact mechanism through which positive be-
liefs translate into physical activity, as students may feel competent in various
ways (Bouffard, Watkinson, Thomson, Causgrove Dunn, 1996; Okely, Booth, &
Patterson, 2001; Wrotniak, Epstein, Dorn, Jones, & Kondilis, 2006). For instance,
findings have shown that good coordination and physical fitness along with
feelings of adequacy in motor activities may lead to increased motivation to
participate in physical activity (Bouffard et al., 1996; Okely et al., 2001; Wrot-
niak et al., 2006). Participation may also be influenced by the immediate context
or environment. Positive responses from parents, teachers, and peers may fur-
ther enhance students” engagement in physical activity (Smith, 2003). Second,
these findings indicate that physical education task values alone do not contri-
bute to positive development of physical activity. This study suggests that val-
ue might have some predictive relation to physical activity behavior, but it is
likely that this relation operates together with expectancy-related beliefs, as hy-
pothesized by Eccles et al. (1983).

Taken together, these findings investigating the longitudinal relationships
between students’ physical education expectancy-related beliefs, task values,
motivational regulations, and subsequent physical activity have interesting im-
plications. High expectancy-related beliefs, task values, and intrinsic and ex-
trinsic motivation were related with positive physical activity levels. Correla-
tions in themselves, of course, do not provide causal evidence on the relations
between the factors studied. However, the examination of the longitudinal
growth of the different motivational determinants of physical education moti-
vation and physical activity found similarities in their development, which
could be due to a causal relationship. In addition, by applying person-oriented
approach this study was able to identify how physical activity in differently
motivated students develops across time. The findings of this study thus indi-
cate that this relation might be more complex than has been assumed. In this
study low levels and negative development of expectancy-related beliefs and
task values were related to the steepest decrease in physical activity behavior.
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In addition, high valuing and positive development of expectancy and ability
beliefs in physical education led to increased physical activity during Grades 6
to 9. This study supports the conclusion of Ryan and Deci (2000) that students
do not participate in physical activity if they do not value it, despite the fact that
they might believe themselves capable of succeeding in it.

6.5 Practical implications

The results of the research conducted for this dissertation have practical impli-
cations for physical educators. High expectancy-related beliefs and task values
toward physical education as well as high intrinsic and extrinsic motivation in
physical education were related to students” physical activity. Previous research
has evidenced that schools that have shared values and goals function better
and are more effective than other schools (Muncey & McQuilla, 1993). If the
whole school supports physical activity against sedentary behavior, the efforts
of physical educators are more likely to be effective. The following recommen-
dations for increasing physical education motivation concern the entire school
community (and not just physical educators).

a) Schools should develop common school norms and values that support
physical education, physical activity, and doing well in school in general.
In such schools, students are encouraged to do their best, offered a chal-
lenging curriculum, hold high standards, and are provided with extra help
and tutoring to achieve those standards.

b) Schools should build up a sense of school belonging. The self-
determination theory (Deci & Ryan, 1985) emphasizes the importance of
relatedness as a basic need for children of all ages. A sense of school be-
longing involves feelings of being accepted by peers and teachers, as well
as identifying with the values and goals of schooling (Goodenow, 1993).

c) It is important that physical educators design tasks and work structures
that foster students” engagement and autonomy. There are many ways in
which the physical education teacher can develop meaningful tasks to fa-
cilitate everyday school work. One of the most widely adopted models in
the physical education context is the TARGET model by Epstein (1989).
This model aims to enhance students” intrinsic motivation, task orientation,
and interaction by providing them with meaningful tasks, shared authori-
ty, recognition, meaningful grouping, individual evaluation, and a suffi-
cient amount of time for learning,.

d) Physical education teachers should offer students rationales that in-
clude discussion of the utility value and importance of physical education
and physical activity. Increasing awareness of the benefits of an activity at
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the beginning of the lesson may be more effective for children, especially
when the outcomes of the activity are highly valued. For example, teach-
ers can talk to the class about the likely outcomes and possible benefits of
the activity (e.g., learning team work, decreasing stress, and enhancing
self-esteem) to children and help students to experience these and other
positive outcomes (e.g., feeling competence and developing relationships).

e) Teachers should model value and interest in the content of the lesson. In
addition, designing a curriculum that holds students” interest is always a
challenge. Considering that one of the important goals is to foster students
interest in physical education, it is crucial for physical educators to present
learning activities in interesting, novel, and meaningful ways. This will
encourage students from a large variety of skill levels and backgrounds to
be actively engaged in the activities taught during physical education
classes.

7

f) Physical education teachers should provide students with tasks which
are challenging, but within reason in terms of students’ capabilities. Suita-
ble goals and tasks have been found to relate to positive outcomes of the
activity (Chatzisarantis & Hagger, 2009; Goudas et al., 1995; Hagger et al.,
2005; Hagger et al., 2003; Ntoumanis, 2001; Standage et al., 2005). To this
end, educators need to adapt learning to individuals’ ability levels and al-
low them to achieve a sense of success and establish and maintain positive
ability perceptions, provide accurate and timely feedback, and use role
models to provide vicarious experiences.

6.6 Limitations and future research

The following limitations should be taken into account in efforts to generalize
these results. First, this study assessed students’ physical activity using self-
report measures. Scholars have advocated the usage of objective methods, such
as accelerometers and pedometers to strengthen the measurement reliability
and validity (Shephard, 2003). Nader et al. (2008) noted that assessments of
physical activity are often higher when self-report activity measures are used as
compared with objective measures. However, the validity and reliability of the
World Health Organization’s HBSC study has been shown to be acceptable
when measuring children’s and adolescents” physical activity (Booth et al., 2001;
Prochaska et al., 2001; Vuori et al., 2005). Second, Studies I and II used only a
part of the larger original sample represented in Studies III-V. This was due to
the fact that a part of the sample only joined the research project at the begin-
ning of middle school, at Grade 7. These students arrived from different school
districts and thus their elementary school records were not available. Although
examination of the mean-level differences between this subsample and the tar-
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get sample found no statistically significant differences, it is possible that the
subsample differed from the target sample at Grade 6.

Future research should take into account the limitations of this disserta-
tion study. First, it is important that physical activity is measured using differ-
ent approaches such as observation, hearth rate monitoring, accelerometry, and
various criterion methods to increase the reliability and validity of findings
based on e.g. self-report measures. Second, to increase understanding of stu-
dents” motivation toward physical education, future research should better de-
fine the concept of motivation. This study examined motivation as overall phys-
ical education motivation. However, the highly miscellaneous nature of the
physical education curriculum means that students” motivation can vary be-
tween different courses. Hence, future studies are needed to examine students’
situational motivation to better understand the relationships between motiva-
tion and desired outcomes. Third, this study revealed that students were moti-
vated toward physical education in both intrinsic and extrinsic ways. In addi-
tion, intrinsic and extrinsic motivation showed similar developmental growth
across middle school. Future studies should determine whether this is solely a
Finnish phenomenon due to the special features of the Finnish schooling system
or whether this is generalizable across different cultures. Alternatively, future
studies should determine the influence of context in the development of physi-
cal education motivation. It is possible, that a constraining school context can
partly facilitate extrinsic motivation. Fourth, the findings of this study suggest
that physical education motivation and physical activity are interrelated in
complex ways. Motivation is highly individual and, therefore, this study re-
commends applying a longitudinal methodology, which allows appropriate
measures of individual growth. The aim of this study was to examine the rela-
tionship between the development of physical education motivation and physi-
cal activity. Future studies should examine the role of possible mediators, such
as affect, physical activity intention, and actual motivation toward physical ac-
tivity, in this relationship. Finally, there is a need for experimental manipula-
tion of motivation to confirm the causal links between physical education and
physical activity motivation.



7 PRIMARY FINDINGS AND CONCLUSIONS

The primary findings of the study can be summarized as follows:

1. This study found students’ physical activity to decrease across Grades 6
to 9, individual differences diminishing across middle school. Although
boys had constantly higher levels of physical activity, there were no gend-
er differences in the developmental growth of physical activity.

2. The findings revealed that school students” expectancy-related beliefs
toward physical education decreased, but that the valuing of physical
education tasks was stable across Grades 6 to 9. The middle school transi-
tion, that is the transition from elementary school to middle school, mod-
erated this development, accelerating the decrease in students’” expectan-
cy-related beliefs and temporarily increasing task values. However, vari-
ous student subgroups were identified according to the development of
their expectancy-related beliefs and task values toward physical education.
Although boys had consistently higher expectancy beliefs across time, the
developmental trend was similar between the genders. Furthermore,
gender differences in students” physical education task values increased,
boys valuing middle school physical education more than girls.

3. The Finnish school students were motivated toward physical education
in both intrinsic and extrinsic ways, with high intrinsic and extrinsic moti-
vation relating to high physical activity. In addition, boys had consistently
higher levels of extrinsic motivation than girls, although girls and boys
showed a similar pattern of increasing development of intrinsic and ex-
trinsic motivation across Grades 6 to 9.

4. Finally, this study showed that different developmental patterns of stu-
dents” expectancy-related beliefs and task values toward physical educa-
tion were related to different physical activity. The most negative devel-
opment of physical activity was found among the students with the lowest
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levels and most negative decline in their physical education motivation.
On the contrary, students” who valued physical education highly and
grew to believe that they can succeed in school physical education became
more physically active across the school years.
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TIIVISTELMA

Koululaisten koululiikuntamotivaation ja fyysisen aktiivisuuden kehitys: 3.5
vuoden pitkittdistutkimus alakoulusta yldkouluun

Tamén tutkimuksen tarkoituksena oli analysoida koululaisten fyysisen aktiivi-
suuden ja koululiikuntamotivaation kehittymistd oppilaiden alakoulun 6. luo-
kalta 9. luokalle tapahtuvan siirtymén aikana. Tutkimuksella oli neljd tavoitetta.
Ensimmdisend tehtdvand oli tutkia muutoksia koululaisten fyysisessd aktiivi-
suudessa sekd fyysisen aktiivisuuden kehittymiseen liittyvid sukupuolieroja.
Toisena tavoitteena oli selvittdd, miten oppilaiden koululiikuntaan liittyvat suo-
riutumisuskomukset ja koululiikunta-arvostukset kehittyvat tytoilld ja pojilla.
Kolmanneksi tdmé tutkimus analysoi sitd, miten koululaisten kokema itseméi-
raamismotivaatio, erityisesti sisdinen ja ulkoinen koululiikuntamotivaatio kehit-
tyi kouluvuosien aikana, ja onko tdssa kehittymisessa eroja tyttojen ja poikien
valilld. Neljanneksi selvitettiin oppilaiden fyysisen aktiivisuuden, suoritusus-
komusten, koululiikunta-arvostusten ja itsemddrddmisen kehittymiseen liittyvia
yhteyksia.

Yhteensd 812 11-13-vuotiasta koululaista (382 tyttod, 430 poikaa) 17 ala-
koulusta ja kahdeksasta yldkoulusta seurattiin 3,5 vuoden ja kuuden mittaus-
kerran ajan. Latentti kasvukdyrdanalyysi osoitti, ettd koululaisten fyysinen ak-
tiivisuus laski koko yldkoulun ajan. Vaikka pojat olivat fyysisesti aktiivisempia
kuin tytot, fyysisen aktiivisuuden kehityksessi ei ollut sukupuolieroja. Toiseksi
tulokset osoittivat, ettd oppilaiden liikuntatuntien kyvykkyyteen liittyvét suori-
tususkomukset laskivat, kun taas koululiikunta-arvostukset olivat verrattain
stabiilit. Siirtym& alakoulusta yldkouluun kiihdytti oppilaiden suoritususko-
musten laskua, kun taas koululiikunta-arvostukset kasvoivat viliaikaisesti siir-
tymédn aikana. Vaikka poikien suoritususkomukset olivat korkeammat kuin
tyttojen uskomukset, suoritususkomusten kehittymisessd ei ollut eroa suku-
puolten vililld. Kolmanneksi tulokset osoittivat, ettd koululaiset motivoituvat
koululiikuntaan sekd sisdisesti ettd ulkoisesti. Pojat ovat tyttojd ulkoisesti moti-
voituneempia, mutta niin tyttéjen kuin poikienkin sisdinen ja ulkoinen koulu-
liikuntamotivaatio kasvoi lineaarisesti alakoulun 6. luokalta yldkoulun 9. luo-
kalle asti. Lopuksi mixtureanalyysi osoitti, ettd oppilaat voidaan luokitella nel-
jddn eri alaryhméédn perustuen heiddn koululiikunnan suoritususkomusten ja
arvostusten kehittymiseen. Negatiivisin kehittyminen fyysisessd aktiivisuudes-
sa oli koululaisilla (6.4% oppilaista), joilla oli alhaisin suoritususkomusten ja
koululiikunta-arvostusten taso sekd niiden negatiivisin kehitys. On kuitenkin
merkille pantavaa, ettd 5% koululaisista tuli fyysisesti huomattavasti aktiivi-
semmaksi tutkimuksen aikana. Namd oppilaat arvostivat koululiikuntaa ja hei-
dan suoritususkomuksensa nousivat voimakkaasti erityisesti siirtyméan aikana
alakoulusta yldkouluun.

Taman tutkimuksen perusteella voidaan todeta, ettd suuri osa oppilaista
oli voimakkaasti motivoituneita koululiikuntaa kohtaan, mutta tiasta huolimatta
heiddn fyysinen aktiivisuutensa laski yldakoulun aikana. Tutkimuksen perus-



75

teella voidaan olettaa, ettd koululiikunnan avulla on mahdollista vaikuttaa
myonteiselld tavalla nuoren fyysiseen aktiivisuuteen, jos oppilaiden suori-
tususkomuksia pystytddn tukemaan. Taméd nédyttdd olevan mahdollista ainakin
silloin, jos oppilaat arvostavat koululiikuntaa.
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APPENDICES

Appendix A. Testing gender differences in growth trajectories

To test the gender differences in growth trajectories, that is, statistical testing of
the Slopes of growth trajectories, the multiple-group (two-group) protocol by
Muthén & Asparouhov (2002) was conducted. In two-group testing two hy-
pothesized nested models (Hoand Hi) can be tested by constraining subsequent
parameters to be equal. If the p value associated with 2 test is non-significant
Hpocan be rejected and alternative hypothesis H; can be accepted.

Gender differences in the development of physical activity

In study 1V, gender differences in students” physical activity growth trajectories
were tested. First, the latent growth models of girls” and boys” physical activity
were implemented in the same model. The model fitted data well: x2(15, n = 812)
= 13.901, p = 533, CFI = 1.00, TLI = 1.00, RMSEA < .001, 90%, CI [.00, .04].
Second, the variances of the latent Slope components were constrained to be
equal. The new model fitted the data well: x2(16, n = 812) = 15.241, p = .507, CFI
=1.00, TLI = 1.00, RMSEA < .001, 90%, CI [.00, .04]. Two-group test confirmed
the gender similarity of the Slope variance: (1, n = 812) =1.340, p = .247. Third,
the means of the latent Slope component were constrained to be equal. The new
model fitted the data well: x2(17, n = 812) = 15.926, p = .529, CFI = 1.00, TLI =
1.00, RMSEA < .001, 90%, CI [.00, .04]. Two-group test confirmed the gender
similarity of the Slope means of physical activity variables: x?(1, n = 812) = .685,
p = 408. In sum, the statistical testing of gender differences in the development
of students’ physical activity revealed that although the genders differed in the
level of physical activity, they were similar in their development of physical
activity across Grades 7 to 9.

Gender differences in the development of expectancy-related beliefs and task
values

To test gender differences in the growth trajectories of students’ expectancy-
related beliefs and task values toward physical education, latent growth curve
analyses were implemented. Because preliminary examinations indicated stu-
dents” growth to be non-linear across four time points, models were constructed
by fixing only first two loadings of the growth component and last two parame-
ters were allowed to estimate freely (Bollen & Curran, 2006). The fit of the girls’
model of expectancy-related beliefs was adequate: x(3, n = 382) = 9.563, p = .023,
CFI=.99, TLI = .98, RMSEA = .079, 90%, CI [.03, .14]. However, the modification
indices indicated that the model could be improved by if the residual terms be-
tween the measurements at Time 3 and Time 5 were allowed to correlate. The
fit of the reconstructed model was good: x?(2, n = 382) = 1.693, p = 429, CFI =
1.00, TLI = 1.00, RMSEA < .001, 90%, CI [.00, .10]. The fit of the boys” model of
expectancy-related beliefs was good: x%(3, n = 430) = 1.892, p = .595, CFI = 1.00,
TLI = 1.00, RMSEA < .001, 90%, CI [.00, .04]. The fit of the girls" model of task
values was poor: x?(3, n = 382) = 21.458, p < .001, CFI = .95, TLI = .91, RMSEA
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=132, 90%, CI [.08, .18]. However, the modification indices indicated that the
model could be improved if the residual terms between the measurements at
Time 0 and Time 1 were allowed to correlate. In addition, because the residual
variance of the observed variable at Time 2 was negative, this construct was
further fixed to be 0. The fit of the reconstructed final model was adequate: x2(3,
n =382) =10.677, p = .014, CFI = .98, TLI = .96, RMSEA = .085, 90%, CI [.03, .14].
However, calculation of NFI indicated that the fit of the final task value model
of the girls was satisfactory (NFI = .973). Finally, the model s for boys’ growth of
task values toward physical education was constructed. The fit of the boys’
model was adequate: x%(3, n = 430) = 10.402, p = .015, CFI = 98, TLI = .95,
RMSEA < .079, 90%, CI [.03, .13]. The modification indices indicated that the
model could be improved by constraining the residual terms between the mea-
surements at Time 0 and Time 1. The fit of the boys’ final model was good: x2(2,
n =430) = .170, p = 919, CFI = 1.00, TLI = 1.02, RMSEA < .001, 90%, CI [.00, .04].
The parameters of the final models are presented in Table 13.

TABLE 13 Estimation Results for the Final Unconditional Latent Growth Models for
Expectancy-Related Beliefs and Task Values.

Estimates of Expectancy-related Task values
Parameters Beliefs
Girls Boys Girls Boys
Means
Level (f1) 3.34(.04) 3.53(.04) 4.02 (.05) 4.07(.04)
Growth (f2) -29(.03) -.29(.03) -.02 (.01) .16(.03)
Variances
Level (y11) .62(.16) .80(.19) 27 (.04) 21(.11)
Change (y 22) .72(17) .79(.19) .01 (.01)ns .36(.14)
Covariance (y21) .98(.63)ns .66(.59)ns .01 (.01)ns .20(.12)ns
Estimates values
T3 .97(.10) .86(.10) -.09(1.08)ns .34(.28)
T5 .96(.15) .84(.12) -18(1.16)ns 43(.27)
Error variances
E31 1.08(1.16)ns .78(.58)ns .23 (.05) .23(.12)ns
& .18(.03) .28(.04) 47(.07) A47(11)
3 .19(.04) .19(.02) *0 .47(.08)
g4 .24(.04) .15(.02) .36 (.05) .33(.04)
Fit of the model Xx2(2) =1.693 X2(3) =1.892 X2(3) =10.677 X2(2) =.170
p =429 p=.595 p=.014 p=.919
CFI =1.00 CFI =1.00 CFI = 98 CFI =1.00
TLI =1.00 TLI =1.00 TLI = .96 TLI=1.02

RMSEA < .001 RMSEA<.001  RMSEA=.085  RMSEA <.001
90%, CI[.00,.10]  90%, CI[.00,.07] 90%, CI[.03,.14]  90%, CI[.00,.04]

Note 1. The unstandardized solutions. Standard errors are in parentheses.
Note 2. Ns = possible non-significance of estimated components.

Finally, gender differences in the growth trajectories of students’ expectancy-
related beliefs and task values were tested. First, the identified latent growth
models of girls” and boys’ expectancy-related beliefs were implemented in the
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same model. The model fitted the data well: x2(4, n = 812) =1.693, p = .791, CFI
=1.00, TLI = 1.00, RMSEA < .001, 90%, CI [.00, .05]. Second, the variances of the
latent Slope components were constrained to be equal. The new model fitted
the data well: x2(5, n = 812) =1.702, p = .889, CFI = 1.00, TLI = 1.00, RMSEA =
<.001, 90%, CI [.00, .03]. Two-group test confirmed the gender similarity of the
Slope variances: y2(1, n = 812) = .009, p = .920. Third, the means of the latent
Slope components were constrained to be equal. The new model fitted the data
well: x2(6, n = 812) =1.721, p = .934, CFI =1.00, TLI = 1.01, RMSEA = <.001, 90%,
CI [.00, .04]. Two-group test confirmed the gender similarities of the Slope
means of expectancy-related beliefs variables: The x?(1, n = 812) = .094, p = .890.
In sum, the statistical testing of gender similarities in the development of stu-
dents” expectancy-related beliefs toward physical education revealed that al-
though the genders differed in the level of expectancy-related beliefs, they were
similar in their development of expectancy-related belief.

The latent growth models of girls’ and boys’ task values were imple-
mented in the same model. The model fitted the data adequately: x2(5, n = 812)
= 26.383, p < .001, CFI = .97, TLI = .95, RMSEA = .107, 90%, CI [.07, .15], NFI
=.962. Second, the variances of the latent Slope components were constrained
to be equal. The new model fitted the data adequately: x2(6, n = 812) = 26.062, p
< .001, CFI = .97, TLI = .95, RMSEA = .095, 90%, CI [.06, .13], NFI = .962. How-
ever, the two-group test confirmed the gender differences in the Slope variances:
¥2(1, n=812) =.009, p = .920. Finally, the means of the latent Slope components
of the original model were constrained to be equal. The new model fitted the
data adequately: x2(6, n = 812) = 27.055, p < .001, CFI = .97, TLI = .94, RMSEA
=.097, 90%, CI [.06, .14], NFI = .962. Two-group test confirmed the gender dif-
ferences of the Slope means of task value variables: The y?(1, n = 812) = 993, p
=.319. In sum, the statistical testing of gender differences in the development of
students” task values toward physical education revealed that the genders had
different growth trajectories across Grades 6 to 9.

Gender differences in the cross-lagged development of task values toward
physical education and physical activity

In Study 111, the differences in the parallel development of students’ task values
toward physical education and physical activity was tested. To test gender dif-
ferences in the cross-lagged relationship of these components, previous model
were preserved for two-group tests. The model fitted the data well: x>(18, n =
812) = 27.841, p = .065, CFI = 1.00, TLI = .99, RMSEA = .041, 90%, CI [.00, .06].
Second, to test gender similarity in the development of students’ physical edu-
cation task values and physical activity, the path coefficients of the latent physi-
cal education task values and physical activity components were constrained to
be equal across gender, and the fit of the consequent model was tested with the
chi-square difference test. This constrained model fitted the data well: ¥2(21, n =
812) = 31.162, p = .071, CFI = 1.00, TLI = .99, RMSEA = .039, 90%, CI [.00, .06].
The result of the two-group test indicated that girls’ and boys’ paths were simi-
lar ¥2(3, n = 812) = 3.319, p = .345. Taken together, despite of the mean level dif-
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ferences in the observed variables, these results showed gender similarity in the
parallel development of students” physical education task values and physical
activity.

Gender differences in the development of motivational regulations
The gender differences in students” growth trajectories of motivational regula-
tions were tested in series of chi-square tests.

Intrinsic motivation

First, the latent growth models of girls” and boys’ intrinsic motivation were im-
plemented in the same model. The model fitted data adequately: x2(22, n = 812)
= 44351, p= .003, CFI = .97, TLI = .95, RMSEA = .051, 90%, CI [.03, .07], NFI =
96.44. Second, the variances of the latent Slope components were constrained to
be equal. The new model fitted the data adequately: x*(23, n = 812) =43.351, p
= .006, CFI = .97, TLI = .96, RMSEA = .048, 90%, CI [.03, .07], NFI = 96.32. The
two-group test revealed the gender similarity of the Slope variance: y2(1, n = 812)
= .619, p = .431. Third, the means of the latent Slope component were con-
strained to be equal. The new model fitted the data well: x2(24, n = 812) = 44.466,
p = .006, CFI = .97, TLI = .96, RMSEA = .047, 90%, CI [.03, .07]. The two-group
test confirmed the gender similarity of the Slope means of students’ intrinsic
motivation: y2(1, n = 812) = .115, p = .734. In sum, the statistical testing of gender
similarities in the development of students” intrinsic motivation revealed that
girls and boys were similar in their development of intrinsic motivation.

Identified regulation

Next, the gender differences in the development of students” identified regula-
tion were tested. The latent growth models of girls” and boys identified regula-
tion was implemented in the same model. The model fitted the data adequately:
X2(26, n = 812) = 46.913, p = .007, CFI = .97, TLI = .95, RMSEA = .051, 90%, CI
[.03, .07], NFI = 95.81. Second, the variances of the latent Slope components
were constrained to be equal. The new model fitted the data adequately: x2(27, n
= 812) = 48.448, p = .001, CFI = .97, TLI = .96, RMSEA = .046, 90%, CI [.02, .07],
NFI = 95.73. The two-group test revealed that the genders were similar in the
Slope variance: y?(1, n = 812) = 1.971, p = .160. Third, the means of the latent
Slope component were constrained to be equal. The new model fitted the data
adequately: x2(28, n = 812) = 49.359, p = .001, CFI = .97, TLI = .96, RMSEA = .045,
90%, CI[.02,.07], NFI = 95.60. The two-group test confirmed the gender similar-
ity of the Slope means of students” identified regulation: x2(1, n = 812) = 475, p
= 491. In sum, the statistical testing of gender similarities in the development of
students’ identified regulation revealed that girls and boys did not differ in
their development of intrinsic motivation.

Introjected regulation

First, the latent growth models of girls’ and boys” introjected regulation were
implemented in the same model. The model fitted the data adequately: x?(24, n
= 812) =38.342, p = .032, CFI = .96, TLI = .94, RMSEA = .061, 90%, CI [.04, .09],
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NFI = 95.22. Second, the variances of the latent Slope components were con-
strained to be equal. The new model fitted the data adequately: x2(25, n = 812) =
43.351, p = .006, CFI = .96, TLI = .95, RMSEA = .072, 90%, CI [.05, .09], NFI =
95.19. The two-group test revealed the gender differences in the Slope variance:
¥2(1, n = 812) =44.291, p < .001. Third, instead of the constrained variance com-
ponents, the means of the latent Slope component were constrained to be equal.
The new model fitted the data adequately: x2(25, n = 812) = 45.366, p = .001, CFI
= .97, TLI = .96, RMSEA = .047, 90%, CI [.03, .07], NFI = 95.14. The two-group
test confirmed the gender difference of the Slope means of students’ introjected
regulation: x2(1, n = 812) = 7.024, p < .001. In sum, the statistical testing of gend-
er differences in the development of students” introjected regulation revealed
that girls and boys were different in their development of introjected regulation.

Extrinsic motivation

First, the latent growth models of girls” and boys” extrinsic motivation were im-
plemented in the same model. The model fitted the data well: ¥2(26, n = 812) =
49.056, p = .004, CFI = .98, TLI = .98, RMSEA = .048, 90%, CI [.03, .07]. Second,
the variances of the latent Slope components were constrained to be equal. The
new model fitted the data adequately: (27, n = 812) = 54.101, p = .006, CFI
= .98, TLI = .97, RMSEA = .051, 90%, CI [.03, .07], NFI = 96.11. The wo-group test
revealed the gender similarity of the Slope variance: y2(1, n = 812) = 5.045, p
<.002. Third, the means of the latent Slope component were constrained to be
equal. The new model fitted the data adequately: x2(28, n = 812) = 57.963, p
<.001, CFI=.97, TLI = .96, RMSEA = .053, 90%, CI [.03, .07]. The two-group test
confirmed the gender similarity of the Slope means of students” extrinsic moti-
vation: x2(1, n = 812) = 8.907, p < .001. In sum, the statistical testing of gender
similarities in the development of students” intrinsic motivation revealed that
although boys had higher extrinsic motivation than girls, they were similar in
their development of extrinsic motivation.

Amotivation

First, the latent growth models of girls" and boys” amotivation were imple-
mented in the same model. The model fitted the data adequately: x2(25, n = 812)
= 61.462, p < .001, CFI = .96, TLI = .95, RMSEA = .062, 90%, CI [.04, .08], NFI
=.96.02. Second, the variances of the latent Slope 1 components, that is, the sta-
tistically significant part of the piece-wise growth trajectory, were constrained
to be equal. The new model fitted the data adequately: x2(26, n = 812) = 62.694,
p<.001, CFI = .96, TLI = .96, RMSEA = .061, 90%, CI [.04, .08], NFI = 95.82. The
two-group test revealed that girls and boys are similar in the variances of the
Slope components: ¥%(1, n = 812) =1.232, p = .267. Third, the means of the latent
Slope component were constrained to be equal. The new model fitted the data
well: x2(27, n = 812) = 63.004, p < .001, CFI = .96, TLI = .96, RMSEA = .059, 90%,
CI [.04, .08], NFI = 95.76. The two-group test confirmed the gender similarity of
the Slope means of students” amotivation: x3(1, n = 812) = .310, p = .578. In sum,
the statistical testing of gender differences in the development of students” amo-
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tivation, that is lack of motivation, toward physical education revealed that girls
and boys were similar in their development of amotivation.

Appendix B. Instrumentation in Finnish

Finnish Version of the Physical Activity Scale

Seuraavassa kysymyksessd liikunnalla tarkoitetaan kaikkea sellaista toimintaa,
joka nostaa syddmen lyontitiheyttd ja saa sinut hetkeksi hengédstyméidn esimer-
kiksi urheillessa, ystdvien kanssa pelatessa, koulumatkalla tai koulun liikunta-
tunneilla. Liikuntaa on esimerkiksi juokseminen, riped kavely, rullaluistelu,
pyoriily, tanssiminen, rullalautailu, uinti, laskettelu, hiihto, jalkapallo, koripallo
ja pesédpallo.

Mieti tyypillistd viikkoasi. Merkitse kuinka monena pédivand olet liikkunut vd-
hintddn 60 minuuttia paivassa?

OO000O0tamn
0 12 34567
pdivana pdivand

Mieti edellistd 7 pdivaa. Merkitse kuinka monena péivana olet liikkunut vihin-
tidn 60 minuuttia paivassa?

Oooodddn

0 12 34567
pdivana pdivana

Finnish Version of the Self-Perception Questionnaire
Kuinka hyvi olet seuraavissa oppiaineissa?
1 =Olen huono... 5 = Olen hyvi

9. Musiikki.............
10. Kuvaamataito..
11, Litkunta....ocoeeveveeieiececeeceeeee

12, KESIEYO «ovcvvveiiiicec 1

1. AidinKieli ..o 1 2 3 4 5
2. Englanti........ccccoooiiiiiiiiiiis 1 2 3 4 5
3. Ruotsi 2 3 4 5
4. Matematiikka .......cocoevviicccciceireinnne 1 2 3 4 5
5. Biologia ja maantieto...........c.c.cccccceeueuune 1 2 3 4 5
6. Fysiikka ja kemia .......cccccoevuiiiniicnnnnes 1 2 3 4 5
7. Uskonto/ elaménkatsomustieto............. 1 2 3 4 5
8. Historia .....ccccevvvevuerecniniccccccee 2 3 4 5
2 3 4 5
2 3 4 5
2 3 4 5
2 3 4 5
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Kuinka hyvi olet seuraavissa oppiaineissa suhteessa muihin oppilaisiin?

1 =Olen huono... 5 = Olen hyva

1. AidinKieli .......covvrveeveeieieeieieee e 1 2 3 4 5
2. Englanti......cccoooeiiiiiiii 1 2 3 4 5
3. Ruotsi 2 3 4 5
4. Matematiikka ......c.ccccoeoivreiioinneccinn 1 2 3 4 5
5. Biologia ja maantieto.............ccccceveueinnes 2 3 4 5
6. Fysiikka ja kemia .........ccccouvuenee. 2 3 4 5
7. Uskonto/ eldaménkatsomustieto 2 3 4 5
8. Historia ....ccevveveeveerieicienccricee 2 3 4 5
9. MUSTIKKI ..cveiiiieiciicccec e 2 3 4 5
10. Kuvaamataito.......coccceeeeereniecnecneennene 2 3 4 5
11. Liikunta 2 3 4 5
12, KESIEYO ..o 2 3 4 5

Kuinka hyvin opit uusia asioita kun vertaat itsedsi muihin oppilaisiin?

1 = Paljon huonommin kuin muut... 5 = Paljon paremmin kuin muut

1. AidinKieli oo, 1 2 3 4 5
2. Englanti.......ccccooovriinicnineeces 1 2 3 4 5
3. RUOLST e 1 2 3 4 5
4. Matematiikka ........ccceoevivevieeiinriecene 1 2 3 4 5
5. Biologia ja maantieto...........c.ccceceveuennnee 1 2 3 4 5
6. Fysiikka ja kemia .......ccccccocvveiiiiniiiinnnies 1 2 3 4 5
7. Uskonto/ elaménkatsomustieto............. 1 2 3 4 5
8. Historia 2 3 4 5
9. MUSTKKI ...cvvviiiiii e 1 2 3 4 5
10. Kuvaamataito.......coceoevveeerenieeniecneennne 1 2 3 4 5
11, LiKUN A et 1 2 3 4 5
12, KESIEYD oo 1 2 3 4 5

Finnish Version of the Task Values Scale
Kuinka tirkeind/hyodyllisind/kiinnostavina pidat henkilokohtaisesti seuraavia op-
piaineita tai oppiainekokonaisuuksia?

Ympyrai alla olevista viittamistd sinulle sopivin vaihtoehto, joka kuvaa kasi-
tyksidsi eri kouluaineista. Vastaa kysymyksiin asteikolla 1 - 5 niin, ettd 1 = tdy-
sin eri mieltd, 2 = jokseenkin eri mieltd, 3 = ei samaa eiké eri mieltd, 4 = jokseen-
kin samaa mieltd, 5 = tdysin samaa mielta.
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KASITYKSENI SEURAAVISTA
OPPIAINEISTA TARKEYS HYODYLLISYYS KIINNOSTAVUUS

1. Aidinkieli 12345 12345 12345
2. Englanti 12345 12345 12345
3. Ruotsi 12345 12345 12345
4. Matematiikka 12345 12345 12345
5. Biologia ja maantieto 12345 12345 12345
6. Fysiikka ja kemia 12345 12345 12345
7. Uskonto/eldménkat-

somustieto 12345 12345 12345
8. Historia 12345 12345 12345
9. Musiikki 12345 12345 12345
10. Kuvaamataito 12345 12345 12345
11. Liikunta 12345 12345 12345
12. Késityo 12345 12345 12345

Kuinka tirkeind/hyodyllisind/kiinnostavina pidédt seuraavia oppiaineita tai op-
piainekokonaisuuksia tulevaisuutesi kannalta?

KASITYKSENI SEURAAVISTA
OPPIAINEISTA TARKEYS HYODYLLISYYS KIINNOSTAVUUS

1. Aidinkieli 12345 12345 12345
2. Englanti 12345 12345 12345
3. Ruotsi 12345 12345 12345
4. Matematiikka 12345 12345 12345
5. Biologia ja maantieto 12345 12345 12345
6. Fysiikka ja kemia 12345 12345 12345
7. Uskonto/eldménkat-

somustieto 12345 12345 12345
8. Historia 12345 12345 12345
9. Musiikki 12345 12345 12345
10. Kuvaamataito 12345 12345 12345
11. Liikunta 12345 12345 12345
12. Kasityo 12345 12345 12345
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Finnish version of the Physical Education Motivation Scale
Ympyroi seuraavista vaittamistd yksi vaihtoehto, joka parhaiten
vastaa sinun kasitystasi:

Syy miksi osallistun koululiikuntaan...
1=Taysin eri mielta... 5= Tdysin samaa mieltd

1. Mielihyvén takia, jota saan jannittavistd kokemuksista. ........ 12345
2. Mielihyvén takia, jota tunnen kun opin uusia asioita. ............ 12345
3. Minulla oli aikaisemmin hyvid syitd liikkua, mutta nyt

mietin onko tdssd endd “jarked”. ... 12345
4. Mielihyvastd, jota tunnen kun 16ydan uusia

harjoittelutapoja ...t 12345
5. Minulla on késitys etten pysty menestymaan

JIKUNNASSA ... 12345
6. Koska se saa minulle tutut ihmiset arvostamaan minua......... 12345
7. Koska mielestdni se on yksi parhaista tavoista tavata

TRINISTA ..o 12345
8. Koska olen tyytyvdinen, kun opin jonkin vaikean

harjoittelutekniikan ...........cccooviiiiiiiiiie 12345
9. Koska on todella tarpeellista harrastaa liikuntaa,

jos haluaa pysyd KUNNOSSa. .......cccceveeueueueieuereieieiereieieeeeieererenenenes 12345
10. Etuoikeudesta olla urheilija..........cccccevueueuiirieeieeccieecen 12345
11. Koska se on yksi parhaista valitsemistani tavoista

kehittdd elamani muita osa-alueita ..., 12345
12. Mielihyvéstd jota saan kun parannan

heikkoja KORANI ......ccooeiiiiiicciccccc e 12345
13. Jannityksestd jota tunnen kun osallistun toimintaan ............ 12345
14. Koska minun taytyy harrastaa liikuntaa, ettd voin

olla tyytyvdinen itSeemni. .........cccoeeuviviriviriniririiirrceeeee 12345
15. Tyytyvdisyydestd jota koen kun parannan kykyjani ............. 12345
16. Koska minulle lgheiset ihmiset ajattelevat, ettd

on tdrkedd pysyd KUNNOSSA .....c.ccevevevveeveeeeiircicceeeeeees 12345
17. Koska se on hyvé tapa oppia paljon asioita, jotka

voivat olla hyodyllisid elaman muillakin alueilla......................... 12345
18. Voimakkaiden tunteiden takia, joita tunnen kun

harrastan jotain mistd pidan ..o, 12345
19. Se ei ole minulle endd selvéd. En tunne etta paikkani

on litkuntatunnilla. ..o 12345
20. Mielihyvéstd, jota tunnen vaikean tehtdvan

suorittamisen jalkeen ...........ccccccovviiiiiiiiii 12345
21. Koska tuntuisi pahalta jos minulla ei olisi en&dé aikaa

tehdd SIta. ....ooveicc 12345

22. Nayttadkseni muille kuinka hyva olen liikunnassa................ 12345
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23. Mielihyvistd, jota tunnen kun opin tekniikan jota en

ole aikaisemmin YIittanyt. ......ccocoeerveveenrireieeeen 1
24. Koska se on yksi parhaista tavoista pitdd suhteita ylld
ystavieni Kanssa. ... 1
25. Koska pidén tunteesta olla tdysin syventynyt toimintaan. ..1
26. Koska minun tdytyy harrastaa liikuntaa sadannéllisesti. ....... 1
27. Mielihyvéan tunteesta jota uusien suoritusmenetelmien
loytdminen aikaansaa. ...t 1

28. Mietin usein itsekseni: En pysty saavuttamaan itselleni
asettamiani tavoitteita. ... 1

NN
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Appendix C. Instrumentation in English

Physical Activity Scale

In the next two questions physical activity means all activities which raise your
heart rate or momentarily get you out of breath, for example, in doing exercise,
playing with your friends, going to school, or in school physical education.
Sport also includes, for example, jogging, intensive walking, roller skating, cycl-
ing, dancing, skating, skiing, soccer, basketball, and baseball.

When you think about your typical week, on how many days are you physical-
ly active for a total of at least 60 minutes per day?

Oooododn

0 123456 7
days days

Over the past 7 days, on how many days were you physically active for a total
of at least 60 minutes per day?

ooooodd

0 12 3456 7
days days

Self-Perception Questionnaire

How good are you at physical education?
1 =very bad... 5 = very good

11. Physical Education .............cccccccoceuennne 1
12, Crafts .....coceveieeeecececcecece 1

1. Finnish language..........cccccovvveuniiinininnnnes 1 2 3 4 5
2. English language .........cccccoovveuniiininiinnnns 1 2 3 4 5
3. Swedish......c.ccc...... 1 2 3 4 5
4. Mathematics 1 2 3 4 5
5. Biology and Geography 1 2 3 4 5
6. Physics and Chemistry ....... 1 2 3 4 5
7. Religion .......ccccccvvicciccnnnnne 1 2 3 4 5
8. HiStOIY .ocvvviiiicccc 1 2 3 4 5
9. MUSIC ..o 1 2 3 4 5

2 3 4 5

2 3 4 5

2 3 4 5
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Compared to other students, how good at physical education are you?

1 = one of the worst... 5 = one of the best

1. Finnish language.........ccccceveeuvuriereunncnns 2 3 4 5
2. English language ... 2 3 4 5
3.Swedish......ccooooiiiicc 2 3 4 5
4. Mathematics .........ccccoovvveniniicicnicn 2 3 4 5
5. Biology and Geography ... 2 3 4 5
6. Physics and Chemistry ...........ccccccceeee. 2 3 4 5
7. Religion ......ccovvviiiicciccccc 1 2 3 4 5
8. HiStOry ..o 1 2 3 4 5
9. MUSIC ... 1 2 3 4 5
10, ATES oo 1 2 3 4 5
11. Physical Education..........ccccceueviueuenncee 1 2 3 4 5
12, Crafts cocveceereecceeeceienecereceneeieneeees 1 2 3 4 5

How good would you be at learning something new in physical education this
year?
1 =wvery bad... 5 = very good

1. Finnish language..........ccccccocoeiiinnnnnns 2 3 4 5
2. English language ... 2 3 4 5
3.Swedish.....ocooiiiiic 2 3 4 5
4. Mathematics .........cccccoovvivvviniciicicnnns 2 3 4 5
5. Biology and Geography ... 2 3 4 5
6. Physics and Chemistry .... 2 3 4 5
7. Religion.......ccccccccuvvininnnee 2 3 4 5
8. HiStOTY ..o 2 3 4 5
9. MUSIC ..o 1 2 3 4 5

2 3 4 5
11. Physical Education .........cccccoeueviueueiaee 1 2 3 4 5
12, Crafts cocevececrveeceeeecieeciereceseeieneeeees 1 2 3 4 5
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Task Values Scale

Read each item carefully. Using the scale below, please circle the number that
best describes your values concerning various school subjects. Please use fol-
lowing scale: 1 = strongly disagree, 2 = somehow disagree, 3 = not disagree nor
agree, 4 = somehow agree, 5 = strongly agree.

How important/useful/interesting you find following subjects?

MY PERCEPTIONS OF THE
FOLLOWING SUBJECTS IMPORTANT USEFULNESS INTEREST

1. Finnish language

2. English language

3. Swedish language

4. Mathematics

5. Biology and Geography
6. Physics and Chemistry
7. Religion

8. History

9. Music

10. Arts

11. Physical Education
12. Crafts

U U (U U G S U S U
NMNNNMNNNONRNONNNNDNNDN
W W W W W W W W W W W W
N N L S S S SN ST o
U1 U1 U1 1 U1 U1 U1 Gl U1 g1 U1l
E U (U U G S U S U
NNNMNNNMNRNONNDNNDNNDN
W W W W W W W W WWwWww
S O S N N N SO SO T
U1 U1 U1 Ol U1 U1 U1 U1 U1 U1 U1 QO
U U G U U U U U
NN NN DNMNDNDNMNDNMNDDNMNDDNDDNDDN
W W W W WL WWWWwWww
N N e s L
Ul U1 U1 1 U1 U1 U1 U1 U1 g1 U1 a1

How important/useful/interesting you find following subjects for your future?

MY PERCEPTIONS OF
FOLLOWING SUBJECTS IMPORTANT USEFULNESS INTEREST

1. Finnish language

2. English language

3. Swedish language

4. Mathematics

5. Biology and Geography
6. Physics and Chemistry
7. Religion

8. History

9. Music

10. Arts

11. Physical Education
12. Crafts

U U (U U G S U G S U U
NMNNNNNNNNONNDNNDNNDRN
W W W W WL WL WWwWw
N S O s S e S S SN e
U1 U1 U1 1 U1 U1 U1 Q1 U1 U1 U1l
U U (U U G S U G S U
NMNNNNNNNRNNODRNNDNNDRN
W W W W W W WL WWwWww
S S N N N SO SO T N
U1 U1 U1 U1 U1 U1 U1 Gl U1 U1 U1 QG
R R R R AR R R R R | R
NN DN DNDNMNDNMNDNMNDNMNDNDDNDDNDDND
W W W W WL WL WWWW
N N L L
Ul U1 U1 1 U1 U1 U1 O1 U1 U1 U1 a1
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The Finnish version of the Physical Education Motivation Scale

Using the scale below, please circle the number that best describes your values
concerning various school subjects.

Why am I currently participating in physical education?

1=Strongly disagree... 5= Strongly agree

1. For the pleasure I feel in living exciting experiences. .............. 12345
2. For the pleasure it gives me to know more about

the sport skills that I practice. .......c.occcceevvecinnneccnneccrneenees 12345
3. I used to have good reasons for participating in PE, but now

I am asking myself if I should continue doing it. .........cccccevenne. 12345
4. For the pleasure of discovering new training techniques........ 12345
5.1 don’t know anymore; I have the impression that

I'm incapable of succeeding in PE............ccccccoeviinniinncien 12345
6. Because it allows me to be well regarded by people

that TKNOW. ... 12345
7. Because, in my opinion, it is one of the best ways

to get acquainted with others..........ccccviiviiiiiiiiicice, 12345
8. Because I feel a lot of personal satisfaction while

mastering certain difficult training technique.............ccccoceeeeee. 12345
9. Because it is absolutely necessary to do sports if

one wants to be in shape.........cccoeeeiniiciiniciccceceees 12345
10. For the prestige of being an athlete...........cccocevvvrrvrrrnne. 12345
11. Because it is one of the best ways I have chosen to

develop other aspects of myself. ...........cccoovvvvvninnnirrne 12345
12. For the pleasure I feel when I improve some of my

WEAK POINES. ...ttt 12345
13. For the excitement I feel when I'm really involved

IN the aCHVIEY c.ceeiiciiiicc s 12345
14. Because I must do sports to feel good about myself. ............ 12345
15. For the satisfaction I experience when I am

perfecting my abilities............cccooviviiii 12345
16. Because people around me think it is important to

be N ShAPE ... 12345
17. Because it is a good way to learn lots of things which

could be useful to me in other areas of my life ............ccccceeueeee. 12345
18. For the intense emotions that I feel when I am

doing sports that I 1ike .........ccccoovviiiiiiiiii, 12345
19. It is not clear to me anymore; I don’t really think my

Place is IN PE....c.oiiiiiiiiiiiicctcccccc et 12345
20. For the pleasure that I feel when executing certain

difficult MOVemMENtS ..........cceueuiiviviiiiiiiccc 12345

21. Because I would feel bad if I was not taking time to doit....1 2 3 4 5
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22. To show others how good I am at Sport.........ccccevevvcvrueunce. 12345
23. For the pleasure that I feel when learning skills

that I have never tried before. ..........cccooiiiiiiiii, 12345
24. Because it is one of the best ways to maintain

good relationships with my school friends............cccccevinnnnnn 12345
25. I like the feeling of being totally immersed in the activity. .1 2 3 4 5
26. Because I must do sports regularly. ........ccccevvviniiiinincnn. 12345
27. For the pleasure of discovering new performance

STrAteGIeS. ....ociiiiiiiiiiiiii 12345

28. I often ask myself; I can’t seem to achieve the
goals that I set for myself.........c.ccoceevvirreivneinceeeeeeeenen 12345
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Appendix D. Parental consent in Finnish

Lapsenne osallistuminen koululiikuntatutkimukseen,

Jyvéaskyldn kouluissa toteutetaan Jyvaskyldn yliopiston toimesta Koululiikunta -
tutkimus vuosien 2006 -2009 aikana. Koululaisten odotusarvot, litkuntamotivaatio
ja fyysinen aktiivisuus - seurantatutkimus alakoulusta ylikouluun -tutkimuksessa
selvitetddn mm. lasten liikunta-aktiivisuuden ja liikuntamotivaation muuttu-
mista 6 luokalta 9 luokalle. Tutkimus toteutetaan kyselymenetelmalld ja se ta-
pahtuu koulutiloissa koulutunnilla. Ensimmdéinen oppilaskysely toteutetaan
huhtikuussa 2007 ja tutkittavina ovat kaikki XXXX kaupungin kuudennella
luokalla olevat lapset.

Lapsenne osallistuminen tutkimukseen on tdysin vapaaehtoista. Tutkitta-
villa on tutkimuksen aikana oikeus kieltdytyd mittauksista ja keskeyttda tutki-
mus. Tutkimuksen jdrjestelyt ja tulosten raportointi on luottamuksellista ja tut-
kimuksesta saatavat tiedot tulevat ainoastaan tutkittavan ja tutkijaryhmén kayt-
toon eikd yksittédistd lasta voi tutkimuksesta tunnistaa

Téamén tutkimuksen tarkoituksena on selvittdd millainen on jyvéaskylaldis-
ten koululaisten liikuntamotivaatio ja fyysinen aktiivisuus ja miten he viihtyvét
koulun liikuntatunneilla. Tutkimuksen aikana peilataan niitdi muutoksia, joita
oppilaissa tapahtuu kriittisten murrosvaiheen aikana sekd pyritdan 16ytamaan
niitd tekijoitd, jotka vaikuttavat inaktiivisen eldiméntavan syntyyn. Tutkimuk-
sesta saadun tiedon perusteella pystytddn paremmin tukemaan koululiikunnan
tavoitteita elinik&isen liikuntainnostuksen motivoimiseksi.

Tutkimustuloksia tullaan kidyttdméaan koulun ja opetuksen kehittdmiseen.
Kysymme Teilt4 talld lomakkeella lupaa lapsenne osallistumiseen tutkimukseen.
Pyydamme Teitd ystadvallisesti tdyttdméaan alla olevat kohdat ja palauttamaan

lomakkeen opettajalle oheisessa palautuskuoressa viimeistdan 10.4.2007.

Lapsen nimi (6. luokalla) :

Tutkimukseen osallistuminen

Kylla O Lapsi voi osallistua tutkimukseen.

Ei O  Lapsi ei voi osallistua tutkimukseen.

Péiviys ja huoltajan allekirjoitus (4iti/ vastaava huoltaja):

Puh. nro:

S-posti:
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TAI

Péivays ja huoltajan allekirjoitus (isé/vastaava huoltaja):

Puh.nro:

S-posti:

Arvostamme suuresti vaivannikddnne yhteisessa yrityksessaimme tukea las-

ten liikuntaharrastuneisuutta.

Yhteystiedot. Vastaamme mielellimme tiedusteluihin ja annamme lis&tietoja.

Sami Yli-Piipari, Vditosopiskelija Jarmo Liukkonen, Professori

Jyvéaskylédn yliopisto Jyvéskylan yliopisto
p. 014-260 2044
S-posti: sami.yli-piipari@sport.jyu.fi
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VuoLLg, PauLl (Ed.) Sport in social context by
Kalevi Heinild. Commemorative book in
Honour of Professor Kalevi Heinila. 200 p.
1997.

Tuowmt, Jount, Suomalainen hoitotiede-
keskustelu. - The genesis of nursing and
caring science in Finland. 218 p. Summary 7 p.
1997.

ToLvaNeN, Kapa, Terveyttd edistdvéan organi-
saation kehittdminen oppivaksi organisaati-
oksi. Kehitysnaytokset ja kehittamistehtavit
terveyskeskuksen muutoksen virittdjana. -
Application of a learning organisation model
to improve services in a community health
centre. Development examples and
development tasks are the key to converting a
health care. 197 p. Summary 3 p. 1998.

Oksa, JuHa, Cooling and neuromuscular
performance in man. 61 p. (121 p.) Yhteenveto
2 p. 1998.

GiBBoNs, LAURA, Back function testing and
paraspinal muscle magnetic resonance image
parameters: their associations and determi-
nants. A study on male, monozygotic twins.
67 p (128 p.) Yhteenveto 1p. 1998.

NIEMINEN, Pirsa, Four dances subcultures. A
study of non-professional dancers” sociali-
zation, participation motives, attitudes and
stereotypes. - Neljd tanssin alakulttuuria.
Tutkimus tanssinharrastajien tanssiin
sosiaalistumisesta, osallistumismotiiveista,
asenteista ja stereotypioista. 165 p. Yhteenveto
4 p.1998.

LAUKKANEN, P14, Idkkdiden henkiloiden selviy-
tyminen péivittdisistd toiminnoista. - Carrying
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out the activities of daily living among elderly
people. 130 p. (189 p.). Summary 3 p. 1998.
AVELA, JANNE, Stretch-reflex adaptation in man.
Interaction between load, fatigue and muscle
stiffness. 87 p. Yhteenveto 3 p. 1998.

Suomt, Kimmo, Litkunnan yhteissuunnittelu-
metodi. Metodin toimivuuden arviointi
Jyviskyldn Huhtasuon lahigssa. - Collabo-
rative planning method of sports culture.
Evaluation of the method in the Huhtasuo
suburb of the city of Jyvéaskyla. 190 p.
Summary 8 p. 1998.

PotsoNEN, Rikka, Naiseksi, mieheksi, tietoisek-
si. Koululaisten seksuaalinen kokeneisuus,
HIV/ AIDS-tiedot, -asenteet ja tiedonlédhteet. -
Growing as a woman, growing as a man,
growing as a conscious citizen. 93 p. (171 p.).
Summary 3 p. 1998.

HAKKINEN, ARja, Resistance training in patients
with early inflammatory rheumatic diseases.
Special reference to neuromuscular function,
bone mineral density and disease activity. -
Dynaamisen voimaharjoittelun vaikutukset
nivelreumaa sairastavien potilaiden lihas-
voimaan, luutiheyteen ja taudin aktiivisuu-
teen. 62 p. (119 p.) Yhteenveto 1 p. 1999.
TYNJALA, JorMA, Sleep habits, perceived sleep
quality and tiredness among adolescents. A
health behavioural approach. - Nuorten
nukkumistottumukset, koettu unen laatu ja
véasyneisyys. 104 p. (167 p.) Yhteenveto 3 p.
1999.

PONKKO, ANNELI, Vanhemmat ja lastentarhan-
opettajat paivakotilasten mindkasityksen
tukena. - Parents” and teachers” role in self-
perception of children in kindergartens. 138 p.
Summary 4 p. 1999.

PaavoLAINEN, LEENA, Neuromuscular charac-
teristics and muscle power as determinants of
running performance in endurance athletes
with special reference to explosive-strength
training. - Hermolihasjérjestelméan toiminta-
kapasiteetti kestdvyyssuorituskykya rajoitta-
vana tekijand. 88 p. (138 p.) Yhteenveto 4 p.
1999.

VIRTANEN, PAuLA, Effects of physical activity
and experimental diabetes on carbonic an-
hydrace IIT and markers of collagen synthesis
in skeletal muscle and serum. 77 p. (123 p.)
Yhteenveto 2 p. 1999.

KEepLER, Ka1L, Nuorten koettu terveys,
terveyskadyttaytyminen ja
sosiaalistumisymparisto Virossa. -
Adolescents’ perceived health, health
behaviour and socialisation enviroment in
Estonia. - Eesti noorte tervis, tervisekditumine
ja sotsiaalne keskkond. 203 p. Summary 4p.
Kokkuvote 4 p. 1999.

Suni, Jaana, Health-related fitness test battery
for middle-aged adults with emphasis on
musculoskeletal and motor tests. 96 p. (165 p.)
Yhteenveto 2 p. 2000.
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SyYrJA, Past, Performance-related emotions in
highly skilled soccer players. A longitudinal
study based on the IZOF model. 158 p.
Summary 3 p. 2000.

ViLivaa, RaiLy, Nuorten koettu terveys kysely-
aineistojen ja ryhméhaastattelujen valossa. -
Adolescents’ perceived health based on
surveys and focus group discussions. 208 p.
Summary 4 p. 2000.

KETTUNEN, JYRKI, Physical loading and later
lower-limb function and findings . A study
among male former elite athletes. - Fyysisen
kuormituksen yhteydet alaraajojen toimintaan
ja loydoksiin entisilla huippu-urhelijamiehil-
14. 68 p. (108 p.) Yhteenveto 2 p. 2000.
Horita, Tomok, Stiffness regulation during
stretch-shortening cycle exercise. 82 p. (170 p.)
2000.

HELIN, SaTu, ldkkididen henkildiden toiminta-
kyvyn heikkeneminen ja sen kompensaatio-
prosessi. - Functional decline and the process
of compensation in elderly people. 226 p.
Summary 10 p. 2000.

KuukkaneN, Tina, Therapeutic exercise
programs and subjects with low back pain.

A controlled study of changes in function,
activity and participation. 92 p. (154 p.)
Tiivistelma 2 p. 2000.

VIRMAVIRTA, MIKKO, Limiting factors in ski
jumping take-off. 64 p. (124 p.) Yhteenveto 2 p.
2000.

PeLTOKALLIO, Lisa, Nyt olisi pysahtymisen
paikka. Fysioterapian opettajien tyshon
liittyvid kokemuksia terveysalan ammatillises-
sa koulutuksessa. - Now it’s time to stop.
Physiotherapy teachers” work experiences in
vocational health care education. 162 p.
Summary 5 p. 2001.

KETTUNEN, TARJA, Neuvontakeskustelu. Tutki-
mus potilaan osallistumisesta ja sen tukemi-
sesta sairaalan terveysneuvonnassa.

- Health counseling conversation. A study

of patient participation and its support by
nurses during hospital counseling. 123 p. (222
p.) Summary 6 p. 2001.

PuLLINEN, TEEMU, Sympathoadrenal response
to resistance exercise in men, women and
pubescent boys. With special reference to
interaction with other hormones and
neuromuscular performance. 76 p. (141 p.)
Yhteenveto 2 p. 2001.

Bromqvist, MINNA, Game understanding

and game performance in badminton.
Development and validation of assessment
instruments and their application to games
teaching and coaching. 83 p. Yhteenveto

5 p. 2001.

Finng, Taga, Muscle mechanics during human
movement revealed by in vivo measurements
of tendon force and muscle length. 83 p. (161
p.) Yhteenveto 3 p. 2001.

KarmvAki, Ari, Sosiaalisten vaikutusten arvi-
ointi litkkuntarakentamisessa. Esimerkkina
Asnekosken uimahalli. - Social impact
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assessment method in sports planning. - The
case of Adnekoski leisure pool. 194 p.
Summary 3 p. 2001.

PELTONEN, JuHa, Effects of oxygen fraction in
inspired air on cardiorespiratory responses
and exercise performance. 86 p. (126 p.)
Yhteenveto 2 p. 2002.

HEeNILA, Lisa, Analysis of interaction
processes in physical education. Development
of an observation instrument, its application
to teacher training and program evaluation.
406 p. Yhteenveto 11 p. 2002.

Linnamo, VEsa, Motor unit activation and force
production during eccentric, concentric and
isometric actions. - Motoristen yksikoiden
aktivointi ja lihasten voimantuotto
eksentrisessd, konsentrisessa ja isometrisessa
lihastyossa. 77 p. (150 p.)

Yhteenveto 2 p. 2002.

PERTTUNEN, JARMO, Foot loading in normal

and pathological walking. 86 p. (213 p.)
Yhteenveto 2 p. 2002.

LEINONEN, Ra1a, Self-rated health in old age.

A follow-up study of changes and
determinants. 65 p. (122 p.) Yhteenveto 2 p.
2002.

GRrETscHEL, ANU, Kunta nuorten osallisuus-
ympéristond. Nuorten ryhmén ja kunnan
vuorovaikutussuhteen tarkastelu kolmen
lilkuntarakentamisprojektin laadunarvioinnin
keinoin. - The municipality as an involvement
environment - an examination of the
interactive relationship between youth groups
and municipalities through the quality
assessment of three sports facilities
construction projects. 236 p. Summary 11 p.
2002.

PoYHONEN, TapaNI, Neuromuscular function
during knee exercises in water. With special
reference to hydrodynamics and therapy. 77 p.
(124 p.) Yhteenveto 2 p. 2002.

HirvENsaLO, Mir]A, Liikuntaharrastus
idkkdand. Yhteys kuolleisuuteen ja avun-
tarpeeseen seka terveydenhuolto liikunnan
edistdjana. - Physical activity in old age -
significance for public health and promotion
strategies. 106 p. (196 p.) Summary 4 p. 2002.
KONTULAINEN, SAjA, Training, detraining and
bone - Effect of exercise on bone mass and
structure with special reference to
maintenance of exercise induced bone gain.
70 p. (117 p.) Yhteenveto 2 p. 2002.

PrrkANEN, HANNU, Amino acid metabolism in
athletes and non-athletes. - With Special
reference to amino acid concentrations and
protein balance in exercise, training and
aging. 78 p. (167 p.) Yhteenveto 3 p. 2002.
LimMATAINEN, LEENA, Kokemuksellisen oppimi-
sen kautta kohti terveyden edistdmisen
asiantuntijuutta. Hoitotyon ammatti-
korkeakouluopiskelijoiden terveyden edista-
misen oppiminen hoitotyon harjoittelussa.

- Towards health promotion expertise

91

92

93

94

95

96

97

98

99

through experiential learning. Student
nurses” health promotion learning during
clinical practice. 93 p. (164 p.) Summary

4 p.2002.

StAHL, Timo, Litkunnan toimintapolitiikan
arviointia terveyden edistimisen kontekstissa.
Sosiaalisen tuen, fyysisen ympariston ja
poliittisen ympériston yhteys liikunta-aktiivi-
suuteen. - Evaluation of the Finnish sport
policy in the context of health promotion.
Relationships between social support,
physical environment, policy environment
and physical activity 102 p. (152 p.) Summary
3 p. 2003.

QOaiso, Kazuyuki, Stretch Reflex Modulation
during Exercise and Fatigue. 88 p. (170 p.)
Yhteenveto 1 p. 2003.

RauHasaLo, ANNELL, Hoitoaika lyhenee - koti
kutsuu. Lyhythoitoinen kirurginen toiminta
vanhusten itsensd kokemana. - Care-time
shortens - home beckons. Short term surgical
procedures as experienced by elderly patients.
194 p. Summary 12 p. 2003.

PALOMAKI, SIRKKA-LI1sA, Suhde vanhenemiseen.
Iikkaat naiset eliménsé kertojina ja raken-
tajina. - Relation to aging. Elderly women as
narrators and constructors of their lives.

143 p. Summary 6 p. 2004.

SALMIKANGAS, ANNA-KATRIINA, Nakertamisesta
hanketoimintaan. Tapaustutkimus Nakertaja-
Hetteenméen asuinalueen kehittamistoimin-
nasta ja liikunnan osuudesta yhteissuun-
nittelussa. - From togetherness to project
activity. A case study on the development of a
neighbourhood in Kainuu and the role of
physical activity in joint planning. 269 p.
Summary 8 p. 2004.

YLONEN, MaaRriT E., Sanaton dialogi. Tanssi
ruumiillisena tietona. - Dialogue without
words. Dance as bodily knowledge. 45 p.

(135 p.) Summary 5 p. 2004.

TUMMAVUORI, MARGAREETTA, Long-term effects
of physical training on cardiac function and
structure in adolescent cross-country skiers.
A 6.5-year longitudinal echocardiographic
study. 151 p. Summary 1 p. 2004.

SiroLa, Kirsy, Porilaisten yhdeksésluokkalaisten
ja kasvattajien késityksid nuorten alkoholin-
kéytostd ja alkoholinkdyton ehkéaisysta. -
Views of ninth graders, educators and parents
in Pori, Finland on adolescent alcohol use and
on preventing alcohol use. 189 p. Summary

3 p. 2004.

LampINEN, PArvi, Fyysinen aktiivisuus, harras-
tustoiminta ja liitkkumiskyky idkkaiden ihmis-
ten psyykkisen hyvinvoinnin ennustajina. 65-
84-vuotiaidenjyvaskylaldisten 8-vuotisseuruu-
tutkimus. - Activity and mobility as associates
and predictors of mental well-being among
older adults. 94 p. (165 p.) Summary 2 p. 2004.
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RANTA, SARI, Vanhenemismuutosten etenemi-
nen. 75-vuotiaiden henkiloiden antropo-
metristen ominaisuuksien, fyysisen toiminta-
kyvynja kognitiivisen kyvykkyyden muutok-
set viiden ja kymmenen vuoden seuranta-
aikana. - The progress of aging processes. A 5-
and 10-year follow-up study of the changes in
anthropometrical characteristics and physical
and cognitive capacities among 75-year-old
persons. 186 p. Summary 2 p. 2004.

SIHVONEN, SANNA, Postural balance and aging.
Cross-sectional comparative studies and a
balance training intervention. - Ikdantyminen
ja tasapaino. Eri ikdisten tasapaino ja tasa-
painoharjoittelun vaikuttavuus ikdantyneilla
palvelukodissa asuvilla naisilla. 65 p. (106 p.)
Yhteenveto 2 p. 2004.

RissaNEN, AARO, Back muscles and intensive
rehabilitation of patients with chronic low
back pain. Effects on back muscle structure
and function and patient disability. - Selké-
lihakset ja pitkdaikaista selkékipua sairasta-
vien potilaiden intensiivinen kuntoutus.
Vaikutukset selkilihasten rakenteeseen ja
toimintaan seké potilaiden vajaakuntoisuu-
teen. 90 p. (124 p.) Yhteenveto 2 p. 2004.
KALLINEN, MAURi, Cardiovascular benefits and
potential hazards of physical exercise in
elderly people. - Liikunnan hy6dylliset ja
mahdolliset haitalliset vaikutukset ikdanty-
neiden verenkiertoelimistoon. 97 p. (135 p).
Yhteenveto 2 p. 2004.

SAAKSLAHTI, ARJA, Liikuntaintervention vaiku-
tus 3-7-vuotiaiden lasten fyysiseen aktiivi-
suuteen ja motorisiin taitoihin seké fyysisen
aktiivisuuden yhteys sydén- ja verisuonitau-
tien riskitekijoihin. - Effects of physical
activity Intervention on physical activity and
motor skills and relationships between
physical activity and coronary heart disease
risk factors in 3-7-year-old children. 153 p.
Summary 3 p. 2005.

HAMALAINEN, P11A, Oral health status as a
predictor of changes in general health among
elderly people. 76 p. (120 p.) Summary 2 p.
2005.

LiNnaMo, ArjA, Suomalaisnuorten seksuaali-
kasvatus ja seksuaaliterveystiedot oppilaan ja
koulun ndkskulmasta. Arviointia terveyden
edistamisen viitekehyksessa. - Sexual
education and sexual health knowledge
among Finnish adolescents at pupil and
school level. Evaluation from the point of view
of health promotion. 111 p. (176 p.) Summary
5 p. 2005.

IsHikawa, MasAKl, In vivo muscle mechanics
during human locomotion. Fascicle-tendinous
tissue interaction during stretch-shortening
cycle exercises. - Venytysrefleksin muutokset
liikkeessd ja vasymyksessa. 89 p. (228 p.)
Yhteenveto 1 p. 2005.
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KARrk1, ANNE, Physiotherapy for the functioning
of breast cancer patients. Studies of the
effectiveness of physiotherapy methods and
exercise, of the content and timing of post-
operative education and of the experienced
functioning and disability . - Rintasydpéleikat-
tujen toimintakyky ja sithen vaikuttaminen
fysioterapiassa ja harjoittelussa. 70 p. (138 p.)
Yhteenveto 3 p. 2005.

Rajaniemi, VEsa, Liikuntapaikkarakentaminen
ja maankdyton suunnittelu. Tutkimus eri
videstoryhmit tasapuolisesti huomioon
ottavasta liikuntapaikkasuunnittelusta ja sen
kytkemisestd maankaytto- ja rakennuslain
mukaiseen kaavoitukseen. - Sports area
construction and land use planning - Study of
sports area planning that considers all the
population groups even-handedly and
integrates sports area planning with land use
planning under the land use and building act.
171 p. Summary 6 p. 2005.

WaNG, QInGju, Bone growth in pubertal girls.
Cross-sectional and lingitudinal investigation
of the association of sex hormones, physical
activity, body composition and muscle
strength with bone mass and geometry. 75 p.
(117 p.) Tiivistelma 1 p. 2005.

RoPPONEN, ANNINA, The role of heredity,

other constitutional structural and behavioral
factors in back function tests.- Periméd, muut
synnynniiset rakenteelliset tekijét ja
kayttaytymistekijat selan toimintakyky-
testeissd. 78 P. (125 p.) Tiivistelma 1 p. 2006.
ARKELA-KAUTIAINEN, MARJA, Functioning and
quality of life as perspectives of health in
patients with juvenile idiopathic arthritis in
early adulthood. Measurement and long-term
outcome. - Toimintakyky ja elaménlaatu
terveyden ndkokulmina lastenreumaa
sairastaneilla nuorilla aikuisilla. Mittaaminen
ja pitkdaikaistulokset. 95 p. (134 p.)
Tiivistelma 2 p. 2006.

Rautio, NINA, Seuruu- ja vertailututkimus
sosioekonomisen aseman yhteydestd
toimintakykyyn idkkailld henkiloilla.

- A follow-up and cross-country comparison
study on socio-economic position and its
relationship to functional capacity in elderly
people. 114 p. (187 p.) Summary 3 p. 2006.
TuxkAINEN, PIRJo, Vanhuusidn yksindisyys.
Seuruutukimus emotionaalista ja sosiaalista
yksindisyyttd maarittavista tekijoista. -
Loneliness in old age - a follow-up study of
determinants of emotional and social
loneliness. 76 p. (128 p.) Summary 2 p. 2006.
AHTIAINEN, JuHA, Neuromuscular, hormonal
and molecular responses to heavy resistance
training in strength trained men; with special
reference to various resistance exercise
protocols, serum hormones and gene
expression of androgen receptor and insulin-
like growth factor-I. - Neuromuskulaariset,
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hormonaaliset ja molekulaariset vasteet voi-
maharjoittelussa voimaurheilijoilla. 119 p.
(204 p.) Yhteenveto 2 p. 2006.

PajaLa, Satu, Postural balance and suscepti-
bility to falls in older women. Genetic and
environmental influences in single and dual
task situations. - Iikkdiden naisten tasapai-
nokyky yksinkertaisissa sekd huomion jaka-
mista vaativissa tilanteissa ja kaatumisriski-
periman merkitys yksiloiden vilisten erojen
selittdjind. 78 p. (120 p.) Yhteenveto 3 p. 2006.
TiaiNeN, KrisTiNA, Genetics of skeletal muscle
characteristics and maximal walking speed
among older female twins. - Lihasvoiman ja
kdvelynopeuden periytyvyys idkkailla
naiskaksosilla. 77 p. (123 p.) Yhteenveto 2 p.
2006.

Sj6GREN, TuuLIkkl, Effectiveness of a workplace
physical exercise intervention on the
functioning, work ability, and subjective well-
being of office workers - a cluster randomised
controlled cross-over trial with one-year
follow-up. - Tyopaikalla tapahtuvan fyysisen
harjoitteluintervention vaikuttavuus
toimistotyontekijoiden toimintakykyyn,
tyokykyynja yleiseen subjektiiviseen elamén-
laatuun - ryhmitasolla satunnaistettu vaihto-
vuorokoe ja vuoden seuranta. 100 p. (139 p.)
Tiivistelma 3 p. 2006.

Lyyra, TuNa-Mari, Predictors of mortality in
old age. Contribution of self-rated health,
physical functions, life satisfaction and social
support on survival among older people.

- Kuolleisuuden ennustetekijat idkkadssa
vdestossd. Itsearvioidun terveyden, fyysisten
toimintojen, elamédan tyytyvaisyyden ja
sosiaalisen tuen yhteys idkkdiden ihmisten
eloonjddmiseen. 72 p. (106 p.) Tiivistelma 2 p.
2006.

Soint, Markus, Motivaatioilmaston yhteys
yhdeksasluokkalaisten fyysiseen aktiivisuu-
teen ja viihtymiseen koulun litkuntatunneilla.
- The relationship of motivational climate to
physical activity intensity and enjoyment
within ninth grade pupils in school physical
education lessons. 91 p. 2006.

VuormMaa, Tivo, Neuromuscular, hormonal
and oxidative stress responses to endurance
running exercises in well trained runners. -
Neuromuskulaariset, hormonaaliset ja
hapettumisstressiin liittyvit vasteet
kestdvyysjuoksuharjoituksiin hyvin
harjoitelleilla juoksijoilla. 93 p. (152 p.)
Yhteenveto 3 p. 2007.

MononeN, Kaisu, The effects of augmented
feedback on motor skill learning in shooting.
A feedback training intervention among
inexperienced rifle shooters. - Ulkoisen
palautteen vaikutus motoriseen oppimiseen
ammunnassa: Harjoittelututkimus koke-
mattomilla kivaariampujilla. 63 p.
Yhteenveto 4 p. 2007.
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SALLINEN, JANNE, Dietary Intake and Strength
Training Adaptation in 50-70 -year old Men
and Women. With special reference to muscle
mass, strength, serum anabolic hormone
concentrations, blood pressure, blood lipids
and lipoproteins and glycemic control.

- Ravinnon merkitys voimaharjoittelussa
50-70 -vuotiailla miehill4 ja naisilla 103 p.
(204 p.) Yhteenveto 3 p. 2007.

KasiLa Kirsti, Schoolchildren’s oral health
counselling within the organisational context
of public oral health care. Applying and
developing theoretical and empirical
perspectives. 96 p. (139 p.) Tiivistelma 3 p.
2007.

Pyori&, Ourtl, Reliable clinical assessment of
stroke patients’ postural control and
development of physiotherapy in stroke
rehabilitation. - Aivoverenkiertohéirio-
potilaiden toimintakyvyn luotettava kliininen
mittaaminen ja fysioterapian kehittiminen Ita-
Savon sairaanhoitopiirin alueella. 94 p. (143
p-) Yhteenveto 6 p. 2007.

VALKEINEN, HELI, Physical fitness, pain and
fatigue in postmenopausal women with
fibromyalgia. Effects of strength training.

- Fyysinen kunto, kipu- ja vasymysoireet ja
saannollisen voimaharjoittelun vaikutukset
menopaussi-idn ohittaneilla fibromyalgiaa
sairastavilla naisilla. 101 p. (132 p.)
Yhteenveto 2 p. 2007.

HAMALAINEN, Kirsl, Urheilija ja valmentaja
urheilun maailmassa. Eetokset, ihanteet ja
kasvatus urheilijoiden tarinoissa. - An athlete
and a coach in the world of sports. Ethos,
ideals and education in athletes” narratives.

176 p. Tiivistelmé 2 p. 2008.

AITTASALO, MINNA, Promoting physical activity
of working aged adults with selected personal
approaches in primary health care.
Feasibility, effectiveness and an example of
nationwide dissemination. - Ty®oikaisten
liikunnan edistdminen avoterveydenhuol-
lossa - tyotapojen toteuttamiskelpoisuus ja
vaikuttavuus sekid esimerkki yhden tydtavan
levittdmisesta kaytantoon. 105 p. (161 p.)
Yhteenveto 3 p. 2008.

PortEGrs, Erja, Asymmetrical lower-limb
muscle strength deficit in older people.

- Alaraajojen lihasvoiman puoliero idkkailla
ihmisilla. 105 p. (155 p.) Yhteenveto 3 p. 2008.
LAITINEN-VAANANEN, SIRPA, The construction of
supervision and physiotherapy expertise: A
qualitative study of physiotherapy students’
learning sessions in clinical education.

- Opiskelijan ohjauksen ja fysioterapian
asiantuntijuuden rakentuminen: Laa-
dullinen tutkimus fysioterapiaopiskelijan
oppimistilanteista tyoharjoittelussa. 69 p.
(118 p.) Yhteenveto 3 p. 2008.
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IIVONEN, SusaNNA, Early Steps -liikunta-
ohjelman yhteydet 4-5-vuotiaiden paivikoti-
lasten motoristen perustaitojen kehitykseen.

- The associations between an Early Steps
physical education curriculum and the
fundamental motor skills development of 4-5-
year-old preschool children. 157 p. Summary
4 p. 2008.

ORTEGA-ALONSO, ALFREDO, Genetic effects on
mobility, obesity and their association in

older female twins. 87 p. 2009.

Huwwmi, Juna, Molecular and hormonal
responses and adaptation to resistance
exercise and protein nutrition in young and
older men. - Voimaharjoittelun fysiologisetja
molekyylibiologiset vaikutukset lihaskasvun-
sdatelyssa lisdproteiinia nautittaessa tai

ilman. 109 p. (214 p.) Yhteenveto 2 p. 2009.
MarTINMAKI, Katsu, Transient changes in heart
rate variability in response to orthostatic task,
endurance exercise and training. With
special reference to autonomic blockades and
time-frequency analysis. - Sykevaihtelun
muutokset ortostaattisessa testissé, kestavyys-
lilkunnassa ja kestdvyysharjoittelussa kayt-
tden hyviksi autonomisen siételyn salpaus-
kokeita ja aika-taajuusanalyysia . 99 p.

(151 p.) Yhteenveto 2 p. 2009.

SEDLIAK, MILAN, Neuromuscular and
hormonal adaptations to resistance training.
Special effects of time of day of training. 84 p.

(175 p.) 2009.
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