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This article presents a brief overview of empirical studies in school physical 
education (PE) that have employed self-determination theory (SDT) and, where 
relevant, proposes ideas for future research in this area. First, we review research 
on teachers’ interpersonal style and its relation to students’ motivation. Second, we 
discuss intervention studies aimed at optimizing teachers’ interactions with students. 
Third, we present an overview of findings suggesting that basic psychological 
needs and motivational regulations predict various cognitive, affective, and 
behavioral outcomes in PE. Finally, we provide practical recommendations for PE 
teachers drawing from initial intervention studies in PE.

k e y w o r d s  physical activity, physical education, teacher motivational strategies

A burgeoning body of evidence supports the preventative role that physical 
activity has for noncommunicable diseases such as obesity, diabetes mellitus, 
cardiovascular disease, and certain forms of cancer (Department of Health, 
2004). Commensurate with such findings, the past decade has witnessed a 
resurgent research interest in understanding the motivational processes under-
lying behavior and psychological well-being in school physical edu cation 
(PE) classes. An impetus for this research has been the widely acknow ledged 
finding that the physical activity levels of young people in industrial ized coun-
tries are currently below levels considered sufficient to promote the afore-
mentioned health benefits (Cavill et al., 2001). In response to this evidence, 
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national organizations (e.g. Centers for Disease Control and Prevention, 
1997) have recommended that PE classes play a more central role in increas-
ing physical activity levels among young people, as these classes contain nearly 
all members of an age cohort. As the physical ability, interest levels, and the 
effortful investment of students within PE classes can be quite discrepant, 
under standing the motivational issues undergirding participation in this 
setting is particularly interesting to researchers and practitioners alike.

Self-determination theory (SDT; Deci and Ryan, 2000) is one of the most 
widely used theoretical frameworks to study motivation in PE, which is not 
surprising given that its major propositions and constructs are highly relevant 
to PE. The purpose of this article is to (1) present several studies conducted in 
PE classes examining teachers’ interpersonal style and its relation to students’ 
motivation, (2) demonstrate how basic psychological needs and motivational 
regulations predict various important outcomes in PE classes and physical 
activity levels more generally, and (3) discuss some practical implications 
stemming from initial intervention studies in PE.

p e  t e a c h e r s ’  i n t e r p e r s o n a l  s t y l e  a n d  s t u d e n t s ’ 
m o t i v a t i o n

As in more traditional classroom settings (Reeve et al., 2004), teachers’ inter-
personal style has been shown to be influential in PE. One line of research has 
examined the antecedents of three broad teacher behaviors, namely provision 
of autonomy support, structure (i.e. clear expectations and guidelines), 
and involvement (i.e. personal interest in students). Recently, Taylor et al. 
(2009) interviewed 22 British PE teachers to identify job-related influences 
on teachers’ choice of motivational strategies. The teachers reported that an 
emphasis on student assessment, their own performance evaluations, pressures 
to conform to other teachers’ methods, perceived cultural norms, and time 
con straints associated with PE lessons influenced their choice of motivational 
strategies. Taylor et al. (2008) conducted a follow-up study examining other 
determinants (besides job-related pressures) of teachers’ choice of motiv-
ational strategies. The authors surveyed 204 British PE teachers from 82 
differ  ent schools throughout the UK, and found support for the following 
structural equation model: teachers’ reports of job-related pressures negatively 
pre dicted teachers’ psychological need satisfaction, whereas perceptions 
of students’ autonomous motivation and teachers’ autonomous causality 
ori enta  tion positively predicted teachers’ psychological need satisfaction. 
Teachers’ psych ological need satisfaction positively predicted teachers’ auton-
omous motivation, and both positively predicted teachers’ use of three 
specific autonomy-supportive motivational strategies (providing a meaningful 
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rationale, providing instrumental help and support, and gaining an under-
standing of the students). These findings suggest that when teachers perceive 
students to be low in autonomous motivation they may interact with them 
using a less autonomy-supportive style.

An important question concerns how teachers’ choice of motivational 
strategies affects students’ motivation in PE. Taylor and Ntoumanis (2007) 
examined this question using a sample of 787 British PE students taught by 51 
PE teachers. Multilevel modeling analyses showed that students’ perceptions 
of teachers’ use of autonomy support, structure, and involvement positively 
predicted their own autonomous motivation in PE, as mediated by satisfaction 
of autonomy and competence. Notably, teachers’ reports of their use of the 
three motivational strategies, relative to students’ reports, were not as strongly 
related to students’ need satisfaction and autonomous motivation. This study 
also reported some interesting perceptional discrepancies between teachers and 
students. First, PE teachers’ perceptions of students’ motivation related only 
mod erately to students’ own reports of their motivation, which is somewhat 
alarming given that teachers’ perceptions of students’ motivation have been 
shown to be related to teachers’ use of autonomy-supportive motivational 
strategies (Taylor et al., 2009). Second, the associations between PE teachers’ 
and students’ reports of autonomy support, structure, and involvement were 
of small-to-moderate magnitude, which may be explained by teachers’ 
social desirability bias, teaching experience, and/or experience within a parti-
cular class. Thus, more objective measures (e.g. independent observers) of 
the teaching environment might be useful in evaluating the plausibility of 
teachers’ reports.

To this effect, Tessier et al. (in press) presented an observational grid includ-
ing 15 categories (e.g. criticism, perspective-talking statements, negative com-
munications) of teachers’ verbal interactions with students. These categories 
were rated by two trained researchers (who were unaware of the purposes 
of the study) for frequency and the degree to which they are autonomy 
supportive, controlling, or neutral (i.e. neither autonomy supportive nor 
con trolling, such as technical instructions). Using a sample of five French PE 
teachers and 96 students, the researchers reported good inter-rater and intra-
rater reliabilities for all categories. This observational grid can be particularly 
useful in cases where there are large discrepancies between teachers’ and 
students’ perceptions of teachers’ interpersonal style. Another contribution 
of the work by Tessier et al. (in press) is that they assessed the controlling 
aspect of PE teachers’ interpersonal style, which has been largely neglected 
in PE research. However, additional dimensions of this style (e.g. forced 
compliance) should be assessed in future research.
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s d t - b a s e d  i n t e r v e n t i o n  s t u d i e s  i n  p e

Intervention studies that manipulate the PE teachers’ interpersonal style are 
rare. Tessier et al. (in press) tested the effects of an autonomy-supportive 
training program (inspired by Reeve et al.’s (2004) work in the classroom) 
on overt teaching behaviors among French PE teachers. In the experimental 
group, teachers were educated on the benefits of an autonomy-supportive 
style, followed an individualized-guidance program during eight lessons 
of a teaching cycle, and their behaviors were observed and rated using 
the aforementioned observational grid. Results indicated that teachers in 
the experi mental group, relative to those in the control group, used more 
autonomy-supportive and neutral behaviors, but no differences emerged 
concerning the use of controlling behaviors.

A large-scale intervention was reported by Chatzisarantis and Hagger 
(2009), which used a cluster-randomized design targeting 215 British students 
from ten schools over a period of five weeks. The two conditions used in this 
study (autonomy supportive versus neutral) differed as a function of whether 
teachers offered students enhanced choice and acknowledged students’ diffi-
culties. Results indicated that students in the autonomy-supportive condition 
reported stronger intentions to exercise during leisure time and partici pated 
more frequently in leisure-time physical activities, compared with students in 
the neutral condition. Although these intervention studies are promising, truly 
randomized interventions on a larger scale are needed that also mani pulate 
other adaptive facets of the teaching environment (i.e. structure and involve-
ment) and obtain long-term follow-up data to provide stronger evidence for 
the feasibility, fidelity, and effectiveness of SDT-based interventions. Further, 
in addition to teachers’ motivational style, peer influences could also be 
assessed in PE settings.

A study by Vansteenkiste et al. (2004), although it did not attempt to mani-
pulate PE teachers’ interpersonal style, is informative because it demonstrates 
some of the consequences of framing PE activities as useful toward intrinsic 
(i.e. physical health and fitness), as opposed to extrinsic (i.e. appearance 
and attractive ness) goal attainment. In this study, 501 Belgian PE students 
were given instructions by the experimenters that framed the activity as 
useful for either intrinsic or extrinsic goal attainment. Results showed that 
the induction of future intrinsic goal attainment had a positive effect on 
effort, aut onomous motivation, performance, and persistence. In contrast, 
the induc  tion of future extrinsic goal attainment had a negative effect on 
those outcomes, compared with a control condition in which no future 
goals were given. These results have implications for PE teachers who should 
emphasize to their students intrinsic, as opposed to extrinsic, goals that could 
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be attained via active participation in PE classes. Further, it should be noted 
that Vansteenkiste et al. aimed to consciously alter students’ motivation by 
administering different instructions. However, social psychological research 
indicates that subconscious influences are also instrumental in shaping 
behavior (Chartrand and Bargh, 2002), and future research could examine 
whether priming procedures activate autonomous and controlled situational 
motivation in PE settings.

b a s i c  p s y c h o l o g i c a l  n e e d s ,  m o t i v a t i o n a l 
r e g u l a t i o n s ,  a n d  r e l a t e d  c o n s e q u e n c e s

Aligned with SDT’s premise that satisfaction of the basic psychological 
needs for autonomy, competence, and relatedness facilitates internalization, 
psychological growth, and well-being (cf. Niemiec and Ryan, this volume), 
research has examined the relation of psychological need satisfaction to 
students’ autonomous motivation and other important outcomes in PE. 
Examin ing the three needs independently (Standage et al., 2003) and as a 
composite measure (Ntoumanis, 2005), many studies have supported the 
veracity of the basic psychological needs approach (see Standage et al., 2007, 
for an overview). For example, Standage et al. (2005) found that perceptions 
of need satisfaction directly predict autonomous motivation and indirectly 
predict positive PE-related outcomes (students’ concentration, preference 
for challenging tasks, and positive affect in PE classes). Similarly, and using 
a prospective design, Ntoumanis (2005) found that students who reported 
high satisfaction of autonomy, competence, and relatedness in PE were more 
likely to participate in optional PE classes during the subsequent school year. 
Together, results suggest that psychological need satisfaction has (1) direct, 
positive relations to autonomous motivation and well-internalized extrinsic 
motivation, and (2) indirect, positive relations to psychological well-being, 
adaptive cognitive responses, behavioral persistence, and behavioral intentions 
(Ntoumanis, 2005; Standage et al., 2003, 2005).

Although there are numerous areas that future research may take on the 
basic psychological needs (e.g. diary studies), perhaps the most pressing area of 
research is on the development of context-specific measures of psychological 
need satisfaction (as well as need thwarting) in PE classes. As Standage et al. 
(2007) pointed out, it would be prudent for such work to include PE students 
at all stages of questionnaire development (e.g. focus groups, item develop-
ment, item meaning) to ensure that the various ways autonomy, competence, 
and relatedness are manifested in PE classes are captured.

Research in PE has also explored the distinction between autonomous 
and controlled motivation distinction, and intrinsic motivation and identified 
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regulation have been consistently associated with adaptive consequences. 
For example, research has shown that autonomous motivation predicts high 
levels of reported vitality (Mouratidis et al., 2008), positive affect (Standage 
et al., 2005), interest (Goudas et al., 1994), self-esteem (Standage and 
Gillison, 2007), health-related quality of life (Standage and Gillison, 2007), 
concentration (Ntoumanis, 2005), effort (Ntoumanis, 2001), a preference for 
attempting challenging tasks (Standage et al., 2005), behavioral persistence 
(Ntoumanis, 2005), objective achievement/performance (Boiché et al., 2008), 
and students’ intentions to be physically active during leisure-time (Hagger 
et al., 2003; Standage et al., 2003). Further, students’ autonomous motivation 
has been shown to positively predict teachers’ ratings of students’ effort and 
persistence in PE (Ferrer and Caja-Weiss, 2000; Standage et al., 2006). Finally, 
Ntoumanis (2005) found that students who enrolled in optional PE classes 
reported higher autonomous motivation and lower amotivation than those 
who chose not to participate.

In contrast to the positive outcomes associated with autonomous motiv-
ation, controlled motivation (i.e. external and introjected regulation) and 
amotivation have been associated with students’ boredom and unhappiness 
(Mouratidis et al., 2008; Ntoumanis, 2001; Standage et al., 2005). Further, 
an inverse association has emerged between amotivation in PE and students’ 
intentions to be physically active during leisure-time (Standage et al., 2003).

Given that PE has been advanced as a vehicle to promote physical activity 
levels, we believe that future field-based research should examine how one’s 
motivation for PE predicts objectively assessed patterns of physical activity, 
both in PE classes and during students’ leisure-time. To this end, it is now 
possible to estimate energy expenditure above rest using synchronized 
accelerometry and heart-rate data, which provides researchers with an excellent 
estimate of physical activity and/or exercise behavior in free-living conditions 
(Brage et al., 2005). In recent work using such technology with a college-age 
sample, Standage et al. (2008) found that autonomous motivation for exercise 
positively predicted bouts of moderate-intensity exercise behavior over a 
seven-day period. The use of this (or similar) technology to assess change 
in physical activity and/or exercise levels as a function of PE teacher-based 
interventions aiming to facilitate students’ autonomous behavioral enactment 
and long-term persistence would be an exciting direction for future research 
(cf. Standage et al., 2007).

c o n c l u s i o n

The PE-based studies highlighted in this brief overview provide support 
for various theoretical tenets advanced within SDT. Indeed, the reviewed 
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work corroborates the benefits, both to their own motivation and that of 
their students, of teachers using interpersonal styles (i.e. autonomy sup port, 
structure, involvement) that support students’ basic psychological need satis-
faction. Extant work has also supported the veracity of the basic needs approach 
for predicting autonomous motivation and indices of psychological well-
being. Similarly, the literature documents the numerous positive cognitive, 
behavioural, and affective consequences of acting due to autonomous (as 
opposed to controlled) forms of motivation. It could be argued that one of 
the most pressing avenues of work within this applied setting has recently 
begun, with researchers drawing from SDT and related empirical evidence to 
inform and guide applications and interventions.

p r a c t i c a l  i m p l i c a t i o n s  o f  s e l f - d e t e r m i n a t i o n 
t h e o r y  i n  p e

Intervention studies conducted in PE point to following practical 
recommendations:

● Because teaching styles have been shown to be malleable, it seems prudent 
to educate PE teachers about the importance of satisfying students’ basic 
psychological needs (e.g. provide opportunities for choice and input, 
empathize with the students’ perspective, demonstrate and/or establish 
peer-learning groups, support cooperation) so that teachers can learn to 
structure PE classes in motivationally adaptive ways.

● When a student is not inherently interested in a particular activity, the 
PE teacher might use the following autonomy-supportive techniques: 
(1) provide a meaningful rationale expressing the importance of partaking 
in that activity (e.g. health benefits), (2) acknowledge the students’ feelings 
and perspective about the activity, and (3) use language that conveys choice, 
rather than control (e.g. ‘you may want to’, as opposed to ‘you have to’).

r e f e r e n c e s

Boiché, J.C.S., Sarrazin, P.G., Grouzet, F.M.E., Pelletier, L.G. and Chanal, J.P. 
(2008) ‘Students’ motivational profiles and achievement outcomes in physical 
education: A self-determination perspective’, Journal of Educational Psychology 
100: 688–710.

Brage, S., Brage, N., Franks, P.W., Ekelund, U. and Wareham, N.J. (2005) 
‘Reliability and validity of the combined heart rate and movement sensor 
Actiheart’, European Journal of Clinical Nutrition 59: 561–70.

Cavill, N., Biddle, S.J.H. and Sallis, J. F. (2001) ‘Health enhancing physical 
activity for young people: Statement of the United Kingdom expert consensus 
conference’, Pediatric Exercise Science 13: 12–25.

 at UNIV OF ROCHESTER LIBRARY on June 30, 2009 http://tre.sagepub.comDownloaded from 

http://tre.sagepub.com


Ntoumanis and Standage: Motivation in physical education

[ 2 0 1 ]

Centers for Disease Control and Prevention (1997) ‘Guidelines for school and 
community programs to promote lifelong physical activity among young 
people’, Morbidity and Mortality Weekly Report 46(RR-6): 1–36.

Chartrand, T.L. and Bargh, J.A. (2002) ‘Nonconscious motivations: Their activ-
ation, operation, and consequences’, in A. Tesser, D. Stapel and J. Wood (eds), 
Self and Motivation: Emerging Psychological Perspectives, pp. 13–41. Washington, 
DC: American Psychological Association Press.

Chatzisarantis, N.L.D. and Hagger, M.S. (2009) ‘Effects of an intervention based 
on self-determination theory on self-reported leisure-time physical activity 
participation’, Psychology and Health 24: 29–48.

Deci, E.L. and Ryan, R.M. (2000) ‘The “what” and “why” of goal pursuits: 
Human needs and the self-determination of behavior’, Psychological Inquiry 11: 
227–68.

Department of Health (2004) At Least Five a Week: Evidence on the Impact of 
Physical Activity and its Relationship to Health. A Report From The Chief Medical 
Officer. London: Department of Health.

Ferrer-Caja, E. and Weiss, M.R. (2000) ‘Predictors of intrinsic motivation among 
adolescent students in physical education’, Research Quarterly for Exercise and 
Sport 71: 267–79.

Goudas, M., Biddle, S.J.H. and Fox, K.R. (1994) ‘Perceived locus of causality, 
goal orientations, and perceived competence in school physical education 
classes’, British Journal of Educational Psychology  64: 453–63.

Hagger, M.S., Chatzisarantis, N., Culverhouse, T. and Biddle, S.J.H. (2003) 
‘The processes by which perceived autonomy support in physical education 
promotes leisure-time physical activity intentions and behavior: A trans-
contextual model’, Journal of Educational Psychology 95: 784–95.

Mouratidis, M., Vansteenkiste, M., Lens, W. and Sideridis, G. (2008) ‘The 
motivating role of positive feedback in sport and physical education: Evidence 
for a motivational model’, Journal of Sport and Exercise Psychology 30: 240–68.

Ntoumanis, N. (2001) ‘A self-determination approach to the understanding of 
motivation in physical education’, British Journal of Educational Psychology 71: 
225–42.

Ntoumanis, N. (2005) ‘A prospective study of participation in optional school 
physical education based on self-determination theory’, Journal of Educational 
Psychology 97: 444–53.

Reeve, J., Jang, H., Carrell, D., Jeon, S. and Barsh, J. (2004) ‘Enhancing students’ 
engagement by increasing teachers’ autonomy support’, Motivation and Emotion 
28: 147–69.

Standage, M. and Gillison, F. (2007) ‘Students’ motivational responses toward 
school physical education and their relationship to general self-esteem and 
health-related quality of life’, Psychology of Sport and Exercise 8: 704–21.

Standage, M., Duda, J.L. and Ntoumanis, N. (2003) ‘A model of contextual 
motivation in physical education: Using constructs from self-determination 
and achievement goal theories to predict physical activity intentions’, Journal of 
Educational Psychology 95: 97–110.

Standage, M., Duda, J.L. and Ntoumanis, N. (2005) ‘A test of self-determination 
theory in school physical education’, British Journal of Educational Psychology 
75: 411–33.

 at UNIV OF ROCHESTER LIBRARY on June 30, 2009 http://tre.sagepub.comDownloaded from 

http://tre.sagepub.com


Theory and Research in Education 7(2)

[ 2 0 2 ]

Standage, M., Duda, J.L., and Ntoumanis, N. (2006) ‘Students’ motivational 
processes and their relationship to teacher ratings in school physical education: 
A self-determination theory approach’, Research Quarterly for Exercise and Sport 
77: 100–10.

Standage, M., Gillison, F. and Treasure, D.C. (2007) ‘Self-determination and 
motivation in physical education’, in M.S. Hagger and N.L.D. Chatzisarantis 
(eds), Intrinsic Motivation and Self-determination in Exercise and Sport, pp. 71–85. 
Champaign, IL: Human Kinetics.

Standage, M., Sebire, S.J. and Loney, T. (2008) ‘Does exercise motivation predict 
engagement in objectively assessed bouts of moderate-intensity exercise?: A 
self-determination theory perspective’, Journal of Sport and Exercise Psychology 
30: 337–52.

Taylor, I. and Ntoumanis, N. (2007) ‘Teacher motivational strategies and student 
self-determination in physical education’, Journal of Educational Psychology 99: 
747–60.

Taylor, I., Ntoumanis, N. and Standage, M. (2008) ‘A self-determination theory 
approach to understanding antecedents of teachers’ motivational strategies in 
physical education’, Journal of Sport and Exercise Psychology 30: 75–94.

Taylor, I.,  Ntoumanis, N. and Smith, B. (2009) ‘The social context as a deter-
minant of teacher motivational strategies in physical education’. Psychology of 
Sport and Exercise 19: 235–43.

Tessier, D., Sarrazin, P. and Ntoumanis, N. (2008) ‘The effect of an experimental 
program to support students’ autonomy on the overt behaviours of physical 
education teachers’, European Journal of Psychology of Education 23: 239–53.

Vansteenkiste, M., Simons, J., Soenens, B. and Lens, W. (2004) ‘How to become 
a persevering exerciser? Providing a clear, future intrinsic goal in an autonomy 
supportive way’, Journal of Sport and Exercise Psychology 26: 232–49.

b i o g r a p h i c a l  n o t e s

n i k o s  n t o u m a n i s  is a Senior Lecturer at the University of Birmingham, 
UK. His primary research interests focus on motivational processes underpinning 
participation in physical activity contexts (school physical education classes, 
exercise and fitness settings, competitive sport). He has published extensively 
his work in social, health and sport psychology journals. Correspondence to: 
Dr Nikos Ntoumanis, School of Sport and Exercise Sciences, University of 
Birmingham, Birmingham B15 2TT, UK. [Email: N.Ntoumanis@bham.ac.uk]

m a r t y n  s t a n d a g e , PhD, is a Lecturer in Sport, Exercise and Health 
Psychology in the School for Health at the University of Bath. Applying 
contemporary theories of motivation to health, exercise, sport, and education 
settings, his work seeks to (i) map the determinents of adaptive and maintained 
engagement; and (ii) use theoretical underpinnings to inform the design and 
implementation of intervention strategies targeted towards enhancing health and 
well-being. He has published his work in numerous peer-review journals and 
has also authored several book chapters addressing the motivational processes of 
individuals in physical activity settings.

 at UNIV OF ROCHESTER LIBRARY on June 30, 2009 http://tre.sagepub.comDownloaded from 

http://tre.sagepub.com


http://tre.sagepub.com

Education 
Theory and Research in

DOI: 10.1177/1477878509104324 
 2009; 7; 194 Theory and Research in Education

Nikos Ntoumanis and Martyn Standage 
 perspective

Motivation in physical education classes: A self-determination theory

http://tre.sagepub.com/cgi/content/abstract/7/2/194
 The online version of this article can be found at:

 Published by:

http://www.sagepublications.com

 can be found at:Theory and Research in Education Additional services and information for 

 http://tre.sagepub.com/cgi/alerts Email Alerts:

 http://tre.sagepub.com/subscriptions Subscriptions:

 http://www.sagepub.com/journalsReprints.navReprints: 

 http://www.sagepub.co.uk/journalsPermissions.navPermissions: 

 http://tre.sagepub.com/cgi/content/refs/7/2/194 Citations

 at UNIV OF ROCHESTER LIBRARY on June 30, 2009 http://tre.sagepub.comDownloaded from 

http://tre.sagepub.com/cgi/alerts
http://tre.sagepub.com/subscriptions
http://www.sagepub.com/journalsReprints.nav
http://www.sagepub.co.uk/journalsPermissions.nav
http://tre.sagepub.com/cgi/content/refs/7/2/194
http://tre.sagepub.com


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


