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The present study examined age-group differences in students’ self-reports of metacognitive activity in 
physical education settings.  Five hundred and ten students of public elementary, junior and senior 
high school provided self-reports concerning the metacognitive processes they use during physical 
education lessons, their goal orientations and motivational climate of their class. The results showed 
that younger students reported more frequent use of metacognitive processes scoring higher in scales 
assessing task-orientation and perception of a task-involving motivational climate. The differences in 
metacognitive activity between the three age-groups were examined using task-orientation, and task-
involving motivational climate as covariates in a multivariate analysis of covariance. The results 
revealed that task-orientation and task-involving motivational climate had a significant impact on 
students’ self-reported metacognitive activity in physical education classes. All results are discussed in 
relation to achievement goal theory.  
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INTRODUCTION 
 
Individual differences in learning is a respectable topic of 
investigation in educational psychology, aiming to identify 
students’ cognitive processes and learning conditions 
under which some students achieve a higher learning 
performance compared to others.  Attempts to address 
these issues included a large body of research con-
ducted, focusing on students’ self-regulation of behavior 
and cognition in academic and sport settings (Bandura, 
1993; Chen and Singer, 1992; Crews, 1993; Schunk and 
Zimmerman, 1994; Zimmerman and Schunk, 1989). 
Based on  constructivist theories, self-regulation “refers to 
actions occurring during the actual performance of a 
cognitive task that allow an individual to control, govern, 
or direct his own activity through self-imposed rules or 
regulations that better adapt his performance to different   
circumstances  or  surroundings”  (Ferrari  et  al.,  1991). 
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In this way, learning is not considered as a passive 
stimulus-response process between the learner and the 
environment, but as a process of active construction 
where students react upon information, using prior know-
ledge, skills and strategies (Fox, 2001).   

An important element of self-regulation is metacog-
nition (Efklides, 2001), a term firstly introduced in late 70s 
(Brown, 1978; Flavell, 1979).  Since then, related efforts 
to describe what the concept of metacognition actually 
entails, run the risk of getting involved into an argument 
regarding the nature and functioning of metacognition 
that are not yet clearly verified.  Prescribing metacog-
nition as an individual’s ability to know and control his/her 
cognitions, Flavell (1979) was the first who portrayed the 
two metacognition functions, that is, monitoring and 
regulatory function. Focusing his interest on the moni-
toring function, he allegedly made a distinction between 
metacognitive knowledge and metacognitive expe-
riences. Metacognitive experiences are products of self-
initiated monitoring of cognition and are  specific in their   
scope  referring  to  features of  particular  tasks including 
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feelings experienced in relation to tasks, whereas 
metacognitive knowledge is the product of generally 
monitoring memory knowledge, including beliefs about 
persons, tasks and strategies that could be not only self-
initiated but motivated from others as well (Efklides, 
2001).  

Several researchers (Brown et al., 1983; Brown, 1987; 
Flavell, 1987; Jacobs and Paris, 1987; Otero and 
Campanario, 1992) view metacognition as a global con-
struct comprised of two cognition features related to 
knowledge and regulation, Knowledge of cognition 
includes declarative knowledge about self and personal 
strategies, procedural knowledge on how to use these 
strategies and conditional knowledge referring to when 
and why to use these strategies, whereas regulation of 
cognition includes activities/skills such as planning, 
information management, self-monitoring, problem solv-
ing strategies and evaluation (Artz and Armour-Thomas, 
1992; Baker, 1989). 

Metacognitive skills are partially independent of intel-
lectual ability and not necessarily conscious.  However, 
they can be used for purpose once the individual be-
comes aware of their existence and effect on perfor-
mance (Veenman and Spaans, 2005). Individuals who 
possess higher ‘metacognitive skillfulness’ (Veenman 
and Spaans, 2005), are expected to learn more effec-
tively as they are in position to monitor their progress and 
determine when problems occur, adjusting their learning 
accordingly (Ford et al., 1998). Several studies examining 
the relationship between metacognition and academic 
achievement showed that students with higher levels of 
metacognition were more strategic in mind, resulting to 
better performance compared to students with lower 
metacognition levels (Garner and Alexander, 1989; Haller 
et al., 1988; Maqsud, 1997; Meloth, 1990; Pappa et al., 
2003; Pintrich and De Groot, 1990; Pokay and 
Blumenfeld, 1990; Pressley and Ghatala, 1990; 
Swanson, 1990).   

Drawing from the goal perspectives theory (Ames, 
1984; Ames and Archer, 1988; Dweck and Legget, 1988; 
Nicholls, 1984a, 1984b, 1989) several researchers 
(Dweck, 1986; Lochbaum and Roberts, 1993; Nolen, 
1988; Roberts and Ommundsen, 1996) claimed that an 
essential component of effective self-regulation in learn-
ing and consequently of metacognitive activity is stu-
dents’ goal orientations, referring to task- and ego-
orientation in achievement settings such as sports and 
school.  Task-orientated individuals conceive ability as 
modifiable and believe that effort determines the attain-
ment of skills’ mastery. Valuing the process of learning 
itself, they try hard to learn and perfect new skills, 
intrinsically motivated to develop personal competence 
without the need of external rewards or threats.  On the 
other hand, ego-orientated individuals seek to demon-
strate their abilities either by outperforming others or by 
achieving success with little effort, aiming to be judged by 
others as attaining a higher level of  abilities compared to  

 
 
 
 
people of the same class, age, or gender.  Success and 
satisfaction or failure and negative emotions that ego-
oriented individuals experience depend solely on other 
peoples’ perceptions regarding their higher or lower per-
formance level respectively.   

As a result of the two different approaches towards 
learning, task-orientated individuals are more likely to 
employ deep processing strategies that require cognitive 
effort leading to complete task understanding, whereas 
ego-orientated individuals are more anticipated to try 
completing a task as quickly as possible with the use of 
shallower processing learning strategies (Al-Emadi, 2001; 
Bouffard et al., 1995; Ford, et al., 1998; Meece et al., 
1988; Meece et al., 1990; Navarro et al., 2006; Pintrich 
and De Groot, 1990; Pintrich, 2000; Schraw et al., 1995; 
Wolters, 2004).   

According to Elliot (1999), there is another distinction of 
achievement goals in two different types, that is approach 
and avoidance goals, which in turn influence motivation, 
cognition and achievement differently.  Individuals, either 
task- or ego-orientated, could focus on attaining a posi-
tive, desirable possibility (approach goal) or on avoiding a 
negative undesirable possibility (avoidance goal).  Com-
bining the two dimensions (approach-avoidance) with 
achievement goals, Elliot (1999) presented a 2�2 
conceptualization regarding performance and mastery 
anchored by approach goals or avoidance goals. Thus, a 
performance approach goal represents striving to do 
better than others while a performance avoidance goal 
represents striving not to do worse than others. In the 
same way, a mastery-approach goal represents striving 
to attain task mastery or improvement while a mastery-
avoidance goal represents striving not to fall short of task 
mastery.  

Several researchers seem to agree that the aforemen-
tioned individual goal orientation differences may result 
from family and social influences (Ames and Archer, 
1987; Gottfried et al., 1994; Papaioannou, et al. 2008; 
Parsons et al., 1982), previous experiences (Stipek and 
Hoffman, 1980), or teachers’ behavior (Carr and 
Weigand, 2002; Marshall and Weinstein, 1986; Viciana et 
al., 2007; Weinstein and Middlestadt, 1979). More speci-
fically, the teachers’ approach concerning instruction, 
recognition and evaluation and type of tasks chosen for 
teaching, are important factors that influence the way 
students perceive their class climate, thus, they could be 
described under the term ‘motivational climate’ as they 
affect students’ motivation that is task- or performance-
orientated. Keeping in mind Elliot’s (1999) 2�2 concep-
tualization regarding performance and mastery anchored 
by approach or avoidance goals, motivational climate can 
be orientated as anchored by mastery approach or 
avoidance, and performance approach or avoidance. In 
general, research findings indicate that when teachers 
emphasize the nature, importance, and meaning of indivi-
dual progress and effort to accomplish various academic 
tasks, students  are  more  intrinsically   motivated,  expe- 



 
 
 
 
rience less anxiety and focus on learning and on the 
belief that success derives from hard work. On the other 
hand, teachers who emphasize normative ability and 
public evaluation lead students towards attempts of ability 
demonstration and performance comparisons with others, 
resulting to anxiety feeling related to performance (Ames, 
1992; Escarti and Gutierrez, 2001; Maehr and Anderman, 
1993; Maehr and Midgley, 1991; Yoo, 2003; Weigand, 
2001). 

In Greek physical education settings, research findings 
(Papaioannou, 1997a; Digelidis and Papaioannou, 1999) 
indicate that younger students appear as more task-
orientated and task-involved in physical education 
classes. However, as they grow and move from elemen-
tary to junior and senior high school classes, they lose 
their intrinsic motivation, become less task-orientated, 
perceive motivation climate as more performance-
orientated and as a result they feel less competent and 
do not participate. As for gender differences, results of 
previous studies conducted in Greece (Digelidis and 
Papaioannou, 1999; Papaioannou and McDonald, 1993; 
Tsigilis et al., 2003) and in other countries (Goudas and 
Biddle, 1994; Li et al., 1996; Solmon, 1996; White, 1993; 
White, 1995; White and Duda, 1994) indicate that males 
are more ego-orientated than females, a finding that 
suggests males as stressing more importance on compe-
tition and acquisition of social status that characterizes 
Western civilization. 

A large body of research conducted in physical educa-
tion settings focus on goal orientations and their rela-
tionship with students’ self-regulation (Duda et al 2005), 
showing in early studies that such relationship exists. 
Solmon and Boone (1993) showed that task-involvement 
of college students was positively related with the use of 
learning strategies and self-regulation in learning, 
whereas ego-involvement was negatively related. Simil-
arly, Solmon and Lee (1997) found that task-orientation 
of elementary and middle school students, was asso-
ciated with behaviors reflecting self-regulated learning 
and the use of strategies in physical education classes. A 
weaker but positive association was also found between 
the aforementioned adaptive behaviors with mastery-
oriented motivational climate.   

Having in mind that a precondition of task-orientation is 
people’s perception that ability is modifiable (Dweck, 
1985), Ommundsen (2003) examined the relationship 
between this perception and pupils’ self-reported meta-
cognitive control, finding that students who believed that 
ability is modifiable reported more frequent use of meta-
cognitive self-regulatory strategies. More specifically, 
students holding an incremental perspective of ability 
were more likely to plan, monitor, and regulate their 
cognition while working with different learning tasks in 
physical education compared to those holding a stable 
theory of ability.   

In another study, Ommundsen (2006) examined the 
role  of achievement  goals in  students’  self-regulation in  
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physical education classes using the trichotomous 
achievement goal framework (Elliot, 1999; Elliot and 
Harackiewicz, 1996). The results of this study mainly 
stressed the importance of pupils’ task engagement but 
also revealed that in some instances performance-
approach goals could positively effect pupils’ self-
regulation during physical education lessons. In parti-
cular, it was found that although performance-avoid goals 
were related to maladaptive behaviors such as self-
protective thoughts and tactics, in some cases perfor-
mance-approach goals could be related with adaptive 
behaviors such as intrinsic motivation, task engagement 
and performance. Finally, as expected mastery oriented 
motivational climate was noted to play a significant but 
less important role on pupils’ self-regulation, directly or 
indirectly mediated by their achievement goals.  

In line with the above mentioned results were the 
findings of a recent study (Gano-Overway, 2008) where 
the possible effects of goal involvement on athletes’ self-
regulation were examined under negative feedback 
conditions. These are very important in sport domain, due 
to the fact that performance improvement requires 
extended effort in practice, emotion control, use of ana-
lyzing strategies and modification of prior knowledge, all 
key self-regulation components that frequently have to be 
applied while athletes are facing failure or adversity.  The 
findings of this study also suggested that a task-involving 
condition is more likely to promote application of self-
regulatory processes during practice.  On the contrary, 
ego- or performance-involving condition was not found to 
have a positive correlation with the usage of self-
regulation strategies that help athletes to overcome 
performance difficulties.     

All the results of the aforementioned studies are in fact 
consistent with achievement goal theory, which suggests 
different cognitive processes based on different achieve-
ment goals.  However, it seems that none of these 
studies examined possible age differences in students’ 
metacognitive activity or the relationship of goal-orien-
tations and motivational climate within classes, taking at 
the same time into account all the elements of metacog-
nition.  As an example, none of these studies took into 
consideration the elements of knowledge of cognition, 
that is, procedural and declarative knowledge (Brown et 
al., 1983; Brown, 1987; Flavell, 1987; Jacobs and Paris, 
1987; Otero and Campanario, 1992).  Procedural know-
ledge represents the breadth and depth of skills that a 
person acquired in a variety of domain-specific activities, 
while declarative knowledge refers to the conceptual 
knowledge that people develop and store within the 
action domain.  Both types of knowledge are considered 
important in motor skill learning, as through their conti-
nuous interplay individuals gain experience about the use 
and influence of their actions, thus, helps people as their 
declarative knowledge is increased to attach  conceptual 
meanings to their actions which in turn  stimulates the 
use  and  understanding  of  their  actions  and  strategies 
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(Wall et al., 1985).   

In addition, with regard to age and gender differences 
the results of these studies seem to be inconsistent. In 
particular, several researchers supported that metacog-
nition and consequently self-regulation develop with age 
and experience (Vukman, 2005; Garner and Alexander, 
1989; Kuhn, 2000). Expert-novice studies revealed that 
experts use more often, either consciously or uncons-
ciously, strategies in order to optimize their performance 
(Ferrari, 1996; Ferrari et al., 1991; Wall et al., 1990).  In 
particular, experts gain through experience a more elabo-
rate and articulate knowledge base which allows them to 
recognize information more effectively, to develop 
strategies and to attain and adjust their goals in case 
facing adversity.  Indeed, early research findings derived 
from completely different motor domains such as tennis 
(Goulet et al., 1989; McPherson and Thomas, 1989; 
Singer et al., 1994), typing (Gentner, 1988), dancing 
(Foley, 1991; Smith and Pendelton, 1994), basketball 
(French and Thomas, 1987), or even long distance runn-
ing (Wrisberg and Pein, 1990) indicate that experts 
process information and regulate their performance more 
efficiently than novices.   

In contrast, Solmon and Lee (1997) noted higher levels 
of self-regulation in younger students.  Having in mind the 
results of Solmon and Lee (1996) earlier research where 
a higher use of learning strategies was also reported for 
younger students, the researchers argued that these 
differences were probably related to the degree of diffi-
culty of the learning context. Usually, skilled performance 
in sports is characterized by automaticity and it is 
considered to be fast and effortless without the need of 
controlled processing (Singer et al., 1993). Conse-
quently, Solmon and Lee (1997) suggested that older 
students, who are considered as higher skilled students, 
may not need to use strategies, especially in case the 
skill presents little difficulty, a conclusion that is further 
supported by the notion that self-regulation has its basis 
on costructivism.  One of the claims used to define con-
structivist views of learning is that ‘effective learning 
requires meaningful, open-ended, challenging problems 
for the learner to solve’ (Fox, 2001), therefore, the 
aspects of the ‘threshold of problematicity theory’ could 
be true (Elshout, 1987; Prins et al., 2006).  According to 
this theory there is a critical point on the learning task 
complexity which determines whether an individual will, 
or will not activate metacognitive processes. In other 
words, for easy tasks below the threshold of the learner 
cognitive processes are relatively automatic, whereas for 
tasks slightly above the learner’s threshold, cognitive 
processes become more heuristic stimulating the learner 
to apply or to modify a learning strategy.  

Furthermore, in contrast to research findings in other 
academic domains (Pokay and Blumenfeld, 1990; 
Zimmerman and Martinez-Pons, 1990) where girls were 
reported to use more frequently metacognitive strategies, 
Ommundsen (2003), stated  that boys were more likely to 

  
 
 
 
 
use metacognitive/elaboration strategies in physical 
education settings. 

Such results underline the need to further understand 
self-regulation in physical education and sport settings, 
especially regarding the metacognitive skills students 
develop and under which conditions.  Summarizing, the 
purpose of this study was to examine possible age and 
gender differences in students’ metacognition during 
physical education lessons and the effect of goal 
orientations and perceived motivational climate on stu-
dents’ metacognitive ability. In consistency with the 
results of previous studies in this domain, it was expected 
that younger students (Solmon and Lee, 1996, 1997) and 
boys (Ommundsen, 2003) would demonstrate higher 
levels of metacognition. 

According to goal perspectives theory, high task-
oriented students are more likely to use metacognitive 
strategies or metacognitive skills. On the other hand, high 
ego-oriented students are more likely to take a shallower 
approach toward learning.  Thus, it can be hypothesized 
that task-orientation could emerge as a significant 
mediator of possible differences in metacognition.  
Assuming that positive but not so strong relations have 
also been noticed between self-regulation strategies and 
task-involving climate in previous studies (Solmon and 
Lee, 1997; Ommundsen, 2006), the perception of a task-
involving motivation climate could also come out as a 
less significant mediator of the afore mentioned 
differences.  
 
 
MATERIALS AND METHODS 
 
Participants 
 
Five hundred and ten students (217 boys, 277 girls, 16 did not 
provide gender information) of public elementary (n = 109; grades 5 
and 6), junior high school (n = 229; grades 8 and 9) and senior high 
school (n = 172; grades 11 and 12) participated in this study, all 
coming from urban areas of northeastern Greece. Prior study, 
permission from the Greek Ministry of Education was obtained and 
the students agreed to take part voluntarily. 
 
 
Measures 
 
Metacognition in physical education settings 
 
In this study metacognition was measured in terms of metacognitive 
knowledge and metacognitive regulation (Brown, 1987). A number 
of measurement techniques have been used to assess 
metacognition and broader self-regulatory constructs (Winnie and 
Perry, 2000). Generally, there is a major distinction between off-line 
and on-line methods. On-line methods assess metacognition during 
the task and off-line methods assess metacognition either prior or 
after the task (Veenman et al., 2006).  Although on-line methods 
appear to be more predictable, questionnaires are easy to adminis-
ter to large groups, simple to analyze and useful for theoretical 
research (Sperling et al., 2002). Typically questionnaires measure 
self-regulation as an ability to be accurate with responders 
answering   the  questions  by  generalizing    their   actions   across  



 
 
 
 

Table 1. Standardized regression weights of MPIPEQ’s 
items. 
  

Item value Item value Item value 
DK1 .593 PK4 .662 PSS1 .590 
DK2 .649   PSS2 .750 
DK3 .775 P1 .679 PSS3 .721 
DK4 .792 P2 .775 PSS4 .772 
DK5 .782 P3 .664 PSS5 .818 
DK6 .729 P4 .729 PSS6 .713 
CK1 .595 SM1 .542 E1 .573 
CK2 .645 SM2 .670 E2 .664 
CK3 .702 SM3 .719 E3 .694 
CK4 .765 SM4 .654 E4 .720 
CK6 .667   E5 .631 
CK6 .781 IMS1 .591 E6 .742 

  IMS2 .650 E7 .619 
PK1 .581 IMS3 .688   
PK2 .689 IMS4 .806   
PK3 .645 IMS5 .660   

 

Note: DK: declarative knowledge, CK: conditional 
knowledge, PK: procedural knowledge, P: planning, SM: self 
monitoring, IMS: information management, PSS: problem 
solving strategies, E: evaluation 

 
 
 
situations whereas on-line methods measure self-regulation as an 
event (Winne and Perry, 2000).  The main problems identified with 
the use of questionnaires are that questionnaires measure people’s 
perception about the use of metacognitive activity rather than 
metacognitive activity itself, they are probably influenced by 
tendencies such as social desirability and may not be suitable for 
children who have difficulties to recall their learning behaviour (de 
Jager et al., 2005). However, questionnaires have been used 
successfully in several studies measuring metacognition and self-
regulatory processes (de Jager, et al., 2005; Miller et al., 1993; 
Ommundsen, 2003, 2006; Pintrich et al., 1993; Schraw and 
Dennison, 1994; Sperling et al., 2002; Weinstein et al., 1983; 
Weinstein et al., 1987).  

For the purpose of the study eight scales of the Metacognitive 
Processes in Physical Education Questionnaire (MPIPEQ) 
(Theodosiou et al., 2005) were used.  MPIPEQ was developed to 
measure students’ metacognitive activity in physical education 
lessons. The scales that were used were designed to assess the 
eight factors mentioned by Brown (1987): 1. declarative knowledge 
(6 items: e.g., In the Physical Education class, I realize which 
exercises I can perform right), 2. procedural knowledge (5 items: 
e.g., …the steps I have to follow in order to put in practice a good 
learning method I have been taught are clear to me), 3. conditional 
knowledge (6 items: e.g., …when I want to grow better in a game I 
put into practice a learning strategy), 4. information management (6 
items: e.g., …I think if the exercise I am learning reminds me of 
another one I already know), 5. planning (4 items: e.g., …it is clear 
for me what I want to learn), 6. self-monitoring (4 items: e.g., …the 
moment I perform an exercise, I check if I actually learn it right), 7. 
problem solving strategies (7 items: e.g., …when I make a mistake I 
stop and try again being more careful) and 8. evaluation (7 items: 
e.g., …since I have learned an exercise I think if there was an 
easier way to succeed).  There were not negatively formulated 
questions and responses were given on 5-point Likert Scale (5 = 
Strongly Agree, 1 = Strongly Disagree).   
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Goal orientations   
 
The Task and Ego Orientations in Sport Questionnaire (TEOSQ) 
(Duda, 1989) was used to measure goal orientations. TEOSQ 
measures two factors: task-orientation (7 items) and ego-orientation 
(6 items) and has been used successfully in previous studies 
(Bortoli and Robazza, 2005; Papaioannou and Digelidis, 1997; 
Papaioannou and McDonald, 1993; Papaioannou and Theodorakis 
1996; Papaioannou, 1997b; Papaioannou et al., 2004).  Recently, it 
was successfully used in a longitudinal study (Marsh et al., 2006) 
with Greek students.  
 
 
Perceived motivational climate  
 
A short version of the Learning and Performance Orientations in 
Physical Education Classes Questionnaire (LAPOPECQ) 
(Papaioannou, 1994; Papaioannou, 1998; Papaioannou, et al., 
2004) was used. The original version of LAPOPECQ has been 
adapted and used in other European countries (Biddle et al., 1995; 
Dorobantou and Biddle, 1997). This short version has 13 items 
measuring perceptions of task-involving climate (7 items) and ego-
involving climate (6 items) in physical education and was also used 
successfully in the longitudinal study of Marsh and his colleagues 
(2006).  
 
 
Procedure 
 
One of the authors visited schools and administered the 
questionnaires in the classroom. Apart from verbal instructions 
given to the students on how to complete the questionnaires, a brief 
introductory section was included at the start of MIPEQ providing a 
definition of a learning strategy-method that is “the way a person 
thinks when he/she wants to learn something”. The researcher 
remained into the classroom during the whole procedure in order to 
answer any questions posed by students facing difficulties to 
comprehend the questions.   
 
 
RESULTS 
 
Factor structure of MPIPEQ 
 
Confirmatory factor analysis was conducted to examine 
the structure of the MPIPEQ.  In agreement with the 
theoretical expectations an eight-factor model was tested.  
Each item was freed to the factor that was assumed to 
assess and was fixed to zero to the remaining eight 
factors. Intercorrelations among factors were specified 
but no correlated residuals.  The goodness-of-fit indices 
(x2 = 1322, df = 791, x2/df = 1.67, TLI = .94, CFI = .94, 
RMSEA = .04) imply that the structure of the model was 
acceptable. The standardized regression weights shown 
in Table 1 suggest that all items had high loadings and all 
of them were highly significant (p < .001) ranging from 
.542 to .818. 
 
 
Internal consistency 
 
The alpha reliabilities (Cronbach, 1951) of the scales of 
the   three   questionnaires   are  shown  in  Table 3.  The 



358       Educ. Res. Rev. 
 
 
 
Table 2. Correlations between scales assessing metacognitive processes, achievement goals and perceived motivational climate.  
 

 1 2 3 4 5 6 7 8 9 10 11 12 
1. Declarative knowledge 1            
2. Conditional knowledge .41** 1           
3. Procedural knowledge .53** .53** 1          
4. Planning .56** .48** .64** 1         
5. Self-monitoring .46** .64** .59** .54** 1        
6. Problem solving strategies .39** .49** .49** .43** .59** 1       
7. Information management .35** .49** .40** .38** .50** .38** 1      
8. Evaluation .33** .55** .41** .42** .57** .44** .61** 1     
9. Task-orientation .43** .48** .50** .45** .58** .50** .44** .40** 1    
10. Ego-orientation .045 .039 .13** .087 .070 .028 .13** .11* .16** 1   
11. Task-involving climate  .32** .37** .40** .30** .49** .40** .29** .29** .49** -.009 1  
12. Ego-involving climate -.004 -.014 -.003 -.039 -.067 -.99* .052 .13** -.075 .35** -.22* 1 

 
 
 

Table 3. Internal consistency and gender differences for scales assessing metacognition, goal 
orientations and perceived motivation climate. 
   
  Male Female   
 Alpha reliability M SD M SD F values 

�
2 

Declarative knowledge .87 4.22 0.77 4.34 0.72 5.56* .011 
Conditional knowledge .84 3.58 0.93 3.49 0.90 .010 .000 
Procedural knowledge .74 3.86 0.78 3.72 0.78 1.23 .003 
Planning .80 3.93 0.91 3.89 0.83 .052 .000 
Self-monitoring .74 3.77 0.84 3.77 0.83 2.20 .004 
Problem solving strategies .87 3.68 1.00 3.98 0.91 18.15** .036 
Information management .81 3.38 0.92 3.25 0.93 .63 .001 
Evaluation .85 2.99 0.97 2.84 0.87 .87 .002 
Task-orientation 0.77 3.99 0.66 3.88 0.79 .81 .002 
Ego-orientation 0.86 2.99 .98 2.82 .86 1.27 .003 
Task-involving climate  0.82 4.03 0.72 3.97 0.73 .016 .000 
Ego-involving climate 0.75 2.67 0.87 2.44 0.76 15.26** .034 
  

*p < .05, ** p < .001 
 
 
 
results indicate acceptable scale reliabilities. 

Following the factor analysis and reliability analysis 
results, eight scale scores were computed for MIPEQ 
(declarative knowledge, procedural knowledge, condi-
tional knowledge, information management, planning, 
self-monitoring, problem solving strategies, and evalua-
tion) two scale scores for the TEOSQ (task- and ego-
orientation) and two scales scores for the LAPOPECQ 
(perceived task-involving and perceive ego-involving 
climate).  
 
 
Correlations 
 
Pearson correlations between the composed scale 
scores of the questionnaires are presented in Table 2. As 
it can be seen, task-orientation and mastery climate per-
ception had positive and significant correlations with all 
the variables measuring metacognitive processes. Ego-
orientation displayed significant although low correlations 

with procedural knowledge, information management and 
evaluation. 
 
 
Age and gender differences 
 
The composed scale scores of the questionnaires were 
also used as dependent variables in a series of multi-
variate analyses of variance (MANOVAs). Age (elemen-
tary, junior and senior high school students) and gender 
were used as independent variables. Univariate F tests 
and Scheffe post-hoc test followed, in order to examine 
between-group differences.  
 
 
Differences in metacognitive activity during physical 
education classes   
 
Results of the 3X2 MANOVA revealed statistical signify-
cant age (Wilks’ � = .789, F16,962 = 7,543, p < .001, �2 = 
.111) and  gender  (Wilks’  � = .905,  F8,481  =  6.315,  p <  



 
 
 
 
.001, �2 = .095) differences with no significant interact-
tions. As it can be seen in Table 3, small but statistically 
significant differences emerged between genders in 
declarative knowledge and in problem solving strategies 
with the girls scoring higher compared to boys.  Strong 
differences were also found between the three age-
groups in conditional knowledge, in procedural know-
ledge, in self-monitoring, and in evaluation. Moderate 
differences were noted in declarative knowledge, in 
planning and in problem solving strategies and small 
although statistically significant differences were spotted 
in information management. In general, younger stu-
dents scored higher in most of the scales of MPIPEQ 
(Table 4).  
 
 
Differences in goal orientations 
 
The results of the 3X2 MANOVA revealed statistically 
significant age differences (Wilks’ � = .901, F4,916 = 
12.274, p < .001, �2 = .051) and no gender differences 
(table 4 and 3 respectively).  Senior high school students 
attained lower scores compared to junior high school 
students in task- and ego-orientation scale and elemen-
tary students achieved higher scores than junior high 
school students.  
 
 
Differences in perceived motivational climate 
 
The 3X2 MANOVA indicated statistically significant 
differences between the three age-groups (Wilks’ � = 
.907, F4,878 = 10.955, p < .001, �2 = .048) and between 
genders (Wilks’ � =.964, F2,439 = 8.244, p < .001, �2 = 
.036), with small but statistically significant interaction 
(Tables 4 and 3 respectively). Elementary students 
scored higher in the task-involving scale than junior high 
school students and similarly junior high school students 
scored higher than senior high school students.  Elemen-
tary and senior high school boys achieved higher scores 
than senior high school boys in the ego-involving scale.  
No score differences were found between the three age 
groups in the ego-involving scale and between genders in 
the task-involving scale.  
 
 
The role of goal orientations and perceived 
motivational climate 
 
The significant differences of MPIPEQ scores related to 
metacognitive  strategies  between  the  three age-groups  
were analyzed using a multivariate analysis of covariance 
(8X3 MANCOVA).  The scores of task-orientation, ego-
orientation and task-involving motivational climate scales, 
where strong differences were identified, were used as 
covariates. Results showed that the scores of task-
orientation and task-involving climate scales explained a 
statistically significant proportion of variance of the 
reported  metacognitive  strategies  use  (Wilks’ � = .733,  
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F8,419 = 19.104, p < .001, �2 = .267 and Wilks’ � = .910, 
F8,419 = 5.153, p < 001, �2 = .090 respectively) while the 
score of ego-orientation scale did not  (Wilks’ � = .969, 
F8,419 = 1.654, p = .108).  After the removal of covariates’ 
main effect there were still significantly statistical diffe-
rences remaining between the three age groups, how-
ever, they were not as strong as before (Wilks’ � = .833, 
F16,838 = 4.996, p < 001, �2 = .087) (Table 4). 
 
 
DISCUSSION 
 
The present study aimed at investigating possible age-
group and gender differences in students’ self-reported 
metacognition in physical education classes and the 
effect of students’ goal orientations and of the motiva-
tional climate in class on them. 

First, gender did not emerge as a determinant factor of 
metacognition. Girls scored slightly higher in declarative 
knowledge and problem solving strategies scales com-
pared to boys. These differences although statistically 
significant are not considered strong enough as indicated 
by �2 values. These findings are fairly in accordance with 
the notion that in general, girls self-regulate better than 
boys in early childhood (McCabe et al., 2004) and with 
the results of studies in other cognitive domains (Pokay 
and Blumenfeld, 1990; Zimmerman and Martinez-Pons, 
1990), where girls reported more frequent use of meta-
cognitive strategies. On the other hand, this study’s 
findings are in difference with the findings of Ommundsen 
(2003) who reported boys using more frequently meta-
cognitive strategies in physical education. Apparently, 
such results are not judged as sufficient enough for 
reliable conclusions and suggest that possible gender 
differences in self-regulation have to be interpreted care-
fully, as it seems that they are not just an outcome attri-
buted to gender influence but of other underlying and 
more effective variables.  

As it was hypothesized, age was found to be a strong 
determinant of self-reported metacognition in physical 
education classes. Although previous studies in physical 
education settings examining age differences did not use 
the same research design by taking into account all the 
elements of metacognition (Solmon and Lee, 1996, 
1997), it is worthwhile to mention that the results of the 
present study were similar.  Particularly, pupils reported 
less frequent use of metacognitive strategies as they 
moved from the elementary to junior and senior high 
school.  

Nevertheless, results of the multivariate analysis of 
covariance showed that both task-orientation and task-
involving motivational climate significantly contributed to 
the explanation of these differences, confirming the 
general notion that there is a relation between personal 
environmental factors and the way students approach 
learning. This was also proved from correlation analysis 
results where all and metacognition variables demon-
strated significant positive  relations with  task-orientation 
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Table 4. Age-group differences for scales assessing metacognition, task-orientation and perceived motivation climate. Age-group differences for scales assessing metacognition after the 
removal of covariates’ main effect.  
 
 Before the removal of covariates’ main effect After the removal of covariates’ main effect 
 Elementary J High school S High school   Elementary J High school S High school   

 M SD M SD M SD F values �
2 M M M F values �

2 

Declarative knowledge 4.35a .74 4.41a .68 4.07b .78 11.76** .046 4.17 4.41 4.21 6.10* .028 
Conditional knowledge 4.05a .75 3.48b .86 3.26b .93 26.76** .099 3.85 3.49 3.44 8.12** .037 
Procedural knowledge 4.15a .63 3.78b .75 3.55c .83 19.57** .074 3.95 3.77 3.72 3.19* .015 
Planning 4.26a .71 3.89b .86 3.73b .90 13.36** .052 4.07 3.92 3.87 1.85 .009 
Self-monitoring 4.20 .68 3.78 .76 3.50 .76 26.33** .097 3.92 3.92 3.80 3.87* .018 
Problem solving strategies 4.03a .89 3.96a .93 3.56b 1.01 13.18** .051 3.73 4.02 3.74 6.25* .029 
Information management 3.59a .94 3.26b .87 3.20b .96 6.08* .024 3.35 3.30 3.41 .33 .002 
Evaluation 3.35a .86 2.80b .88 2.78b .91 15.57** .060 3.19 2.81 2.87 6.43* .029 
Task-orientation 4.31a .50 4.00b .58 3.81c .78 18.45** .074      
Ego-orientation 3.44a .88 2.81b .87 2.74b .92 14.50** .059      
Task-involving climate  4.32a .59 4.06b .61 3.73c .82 22.09** .091      
Ego-involving climate 2.52a .97 2.54a .77 2.54a .79 .331 .002      

 

Note: Group means sharing the same subscript are not significantly different at least at the .05 level (after Scheffe tests), *p < .05, ** p < .001. 
 
 
 
tion and task-involving climate.  These results are 
in line with previous studies in physical education 
and sport settings (Gano-Overway, 2008; 
Ommundsen, 2003, 2006; Solmon and Boone, 
1993; Solmon and Lee, 1997) where task-involve-
ment was found to have a significant impact on 
adaptive self-regulatory processes.  In relation to 
the present study, reported metacognitive activity 
differences remaining after the removal of cova-
riates’ main effect were small. This finding pro-
vides evidence for the important role of task-
involvement concerning the activation of metacog-
nitive processes and consequently self-regulation 
during physical education lessons, without  neces-
sarily implying causality. However, it seems that 
the existence of a mastery climate and students’ 
tendency toward task-orientation probably gene-
rates the appropriate psychological background 
where new information exploits effectively with the 

 use of metacognitive strategies.  
The differences remaining between the three 

age groups give sense to the opinion of Solmon 
and Lee (1997) that the lesson’s degree of diffi-
culty probably influences activation of metacog-
nitive processes.  Nowadays, it is a fact that high 
skilled athletes do not have to think about what 
they are doing and as Singer et al. (1993) stated, 
they “learn to let it happen” rather than “trying to 
make it happen”.  Furthermore, it is a fact that as 
children grow up they move to a different develop-
mental stage and perform automatically an 
increased number of movements. 
Once automaticity is achieved and children adapt 
movements according to different conditions, they 
shift their attention from the process of per-
formance to performance outcomes (Duda et al., 
2005). As Solmon and Lee (1997) argued, older 
students -therefore considered as more expe-

rienced - possibly do not need the use of learning 
strategies to achieve lesson demands. In other 
words, they stressed the importance of choosing 
the appropriate degree of difficulty of the learning 
context so as to activate students’ learning 
strategies at all age levels. Given the fact that  in  
this  study  proportional  differences  were also 
noticed even after the removal of covariate 
effects, someone could claim that this is a reason-
able point of view. In fact, this perception is also in 
agreement with costructivism which is the basis of 
self-regulated learning claiming that effective 
learning needs meaningful, open-ended, challeng-
ing problems for the learner to solve’ (Fox, 2001), 
as well as the principles of ‘the threshold of 
problematicity’  theory (Elshout, 1987; Prins et al., 
2006). This theory supports the notion the task’s 
degree of difficulty influences the activation of 
students’  metacognitive  processes  during  learn-                                    



 
 
 
 
ing.  In other words, it seems that there is a part of the 
mind that takes into account the task’s difficulty and 
present level of ability and informs individuals whether it 
is necessary or not to use metacognitive skills. Thus, 
tasks perceived as complex by young students could be 
perceived as less difficult by older and more experienced 
students (Prins et al., 2006). Supportive evidence of this 
conception can also be found in Chen and Singer (1992) 
notion analysis results where all metacognition variables 
demonstrated significant positive relations with task-
orientation and task-involving climate. These results are 
in line with previous studies in physical education and 
sport settings (Gano-Overway, 2008; Ommundsen, 2003, 
2006; Solmon and Boone, 1993; Solmon and Lee, 1997) 
where task-involvement was found to have a significant 
impact on adaptive self-regulatory processes.  In relation 
to the present study, reported metacognitive activity 
differences remaining after the removal of covariates’ 
main effect were small. This finding provides evidence for 
the impor-tant role of task-involvement concerning the 
activation of metacognitive processes and consequently 
self-regula-tion during physical education lessons, 
without necessarily implying causality. However, it seems 
that the existence of a mastery climate and students’ 
tendency toward task-orientation probably generates the 
appro-priate psychological background where new 
information exploits effectively with the use of 
metacognitive stra-tegies.  

The differences remaining between the three age 
groups give sense to the opinion of Solmon and Lee 
(1997) that the lesson’s degree of difficulty probably 
influences activation of metacognitive processes.  Now-
adays, it is a fact that high skilled athletes do not have to 
think about what they are doing and as Singer et al. 
(1993) stated, they “learn to let it happen” rather than 
“trying to make it happen”.  Furthermore, it is a fact that 
as children grow up they move to a different develop-
mental stage and perform automatically an increased 
number of movements. Once automaticity is achieved 
and children adapt movements according to different 
conditions, they shift their attention from the process of 
performance to performance outcomes (Duda et al., 
2005). As Solmon and Lee (1997) argued, older students 
-therefore considered as more experienced - possibly do  
not need the use of  learning strategies to achieve lesson 
demands.  In other words, they stressed the importance 
of choosing the appropriate degree of difficulty of the 
learning context so as to activate students’ learning stra-
tegies at all age levels. Given the fact that in this study 
proportional differences were also noticed even after the 
removal of covariate effects, someone could claim that 
this is a reasonable point of view.  

In fact, this perception is also in agreement with 
costructivism which is the basis of self-regulated learning  
claiming that effective learning needs meaningful, open-
ended, challenging problems for the learner to solve’ 
(Fox, 2001), as  well as  the principles of ‘the threshold of  
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problematicity’ theory (Elshout, 1987; Prins et al., 2006). 
This theory supports the notion the task’s degree of 
difficulty influences the activation of students’ metacog-
nitive processes during learning.  In other words, it seems 
that there is a part of the mind that takes into account the 
task’s difficulty and present level of ability and informs 
individuals whether it is necessary or not to use metacog-
nitive skills.  Thus, tasks perceived as complex by young 
students could be perceived as less difficult by older and 
more experienced students (Prins et al., 2006). Suppor-
tive evidence of this conception can also be found in 
Chen and Singer (1992) notion describing ‘precautions in 
strategy training’ where they point out the need for 
individualism and task relevance in strategy teaching. In 
particular, they state that not all strategies work for all 
pupils or are applicable in all tasks. Consequently they 
suggest that teachers have to design their training pro-
grammes considering every trainee as a unique individual 
and giving students opportunities to self-regulate by 
choosing the appropriate context for every lesson.  

Consequently, several approaches facilitating students’ 
metacognition could be hypothesized. According to 
theory as an example, student-centered teaching styles 
such as self-check, reciprocal, divergent, inclusion and 
learner’s design styles (Mosston and Asworth, 1994), set 
students at the center of the learning process making 
them accountable for what they learn and how they learn.  
Although in the present study there was no measurement 
of preferred teaching and learning, in fact this could be 
true as Veenman and Beishuizen (2004) reported 
research findings in academic domain revealing that 
learning-by-discovery and learning-by-doing tasks force 
students to activate influential metacognitive processes.  

At this point, it is also interesting to mention that accord-
ing to Frydenberg and Lewis (1999), adolescents tend to 
reduce their use of productive coping strategies.  
Although this notion reflects adolescents’ general beha-
viour facing a problem -whether it is a learning or a social 
one- someone could tell that the results of the present 
study possible reflect this kind of behaviour in physical 
education settings. 

In conclusion, present and previous research findings 
give able evidence of the important role of task involve-
ment on students’ metacognitive processes. However, 
further research needs to be conducted before the com-
plete understanding of how achievement goals and other 
variables influence the way pupils of different age levels 
self-regulate in physical education classes. For example, 
nowadays there is increasing evidence that ego goals as 
well could produce adaptive behaviors under certain 
conditions either in academic (Hidi and Haravkiewicz, 
2000) or in physical education domains (Ommundsen, 
2006). Research efforts towards this direction could 
possibly provide additional knowledge about high skilled 
motor performance as it is already known (Duda, 1989) 
that top athletes are highly both task- and ego-oriented.  
Although in  the  present  study  such  adaptive  forms  of  
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ego-orientation were not examined, the findings under-
score the importance of task-involvement for the activa-
tion of students’ metacognitive processes in physical 
education settings. Teachers who create in their lessons 
a motivational climate that promotes personal develop-
ment not only positively effect students’ intrinsic motiva-
tion but also maximize the possibility to create self-
regulated learners in physical education. This is most 
important as it is rather easier to change motivational cli-
mates to a clearly task-involving pattern, than to change 
goal-orientations or to create appropriate conditions for 
ego-involvement so as to produce adaptive behaviors.  

In addition, this study’s findings underscore the possi-
ble importance of physical education curricula contents. 
Future research should focus on the introduction of 
appropriate teaching methods which take into account 
students’ personal capabilities and help them to become 
aware of the way they learn, in order to contribute directly 
to metacognitive enhancement.   
 
 
REFERENCES 
 
Al-Emadi A (2001). The relationship among achievement goal 

orientation, and study strategies. Soc. Behav. Pers 29: 823-832. 
Ames C (1984). Competitive, cooperative and individualistic goal 

structures: a motivational analysis. In: Ames R, Ames C (eds) 
Research on motivation in education Vol. 1 Student motivation, 
Academic Press: New York, pp. 177-207. 

Ames C (1992). Achievement goals and the classroom motivational 
climate. In: Schunk D.H, Meece JL (eds) Student perceptions in the 
classroom, Lawrence Erlbaum Associates: Hillsdale NJ, pp. 327-348. 

Ames C, Archer J (1987). Mothers’ belief about the role of ability and 
effort in school learning. J. Educ. Psychol. 18: 409-414. 

Ames C, Archer J (1988). Achievement goals in the classroom: 
Students’ learning strategies and motivation processes. J. Educ. 
Psychol. 80: 260-267. 

Artzt A, Armour-Thomas E (1992). Development of a cognitive – 
metacognitive framework for protocol analysis of mathematical 
problem solving in small groups. Cogn. Instr. 9: 137-175. 

Baker L (1989). Metacognition, comprehension monitoring, and the 
adult reader. Educ. Psychol. Rev. 1: 3-38.  

Vukman BK (2005). Developmental differences in metacognition and 
their connections with cognitive development in adulthood. J. Adult 
Dev. 12: 211-221. 

Bandura A (1993). Perceived self-efficacy in cognitive development and 
functioning. Educ. Psychol. 28: 117-148. 

Biddle S, Cury F, Goudas M, Sarazzin P, Famose JP, Durand M (1995). 
Development  of  scales  to  measure  perceived  physical  education  

    class climate: a cross-national project. Br. J. Educ. Psychol. 65: 341-
358. 

Bortoli L, Robazza C (2005). Italian version of the task and ego 
orientation in physical education questionnaire. Percept. Mot. Skills 
101: 901-910. 

Bouffard T, Boisvert J, Vezeau C, Larouce C (1995). The impact of goal 
orientation on self regulation and performance among college 
students. Br. J. Educ. Psychol. 65: 317-329. 

Brown AL (1978). Knowing when, where, and how to remember: A 
problem of metacognition. Adv. Instr. Psychol. 1: 77-165. 

Brown AL (1987). Metacognition, executive control, self-regulation, and 
    other more mysterious mechanisms. In: Weinert F, Kluwe R (eds) 

Metacognition, motivation, and understanding, Erlbaum: Hillsdate NJ, 
pp. 65-116. 

Brown AL, Branford JD, Ferrara RA, Champione JC (1983). Learning, 
remembering, and understanding. In: Flavell JH, Markman EM (eds) 
Handbook of child psychology. (4th ed.) Vol. 3, Wiliey: New York, pp. 
77-166. 

Carr S, Weigand DA (2002). The influence of significant others on the 

 
 
 
 

goal orientations of youngsters in physical education. J. Sport Behav. 
25: 19-40. 

Chen D, Singer, RN (1992). Self-regulation and cognitive strategies in 
sport participation. Int. J. Sport Psychol. 23: 277-300. 

Crews DJ (1993). Self-regulation strategies in sport and exercise. In: 
Singer RN, Murphey M, Tennant LK (eds) Handbook of research on 
sport psychology, Macmillan: New York, pp. 557-568.  

Cronbach L (1951). Coefficient alpha and the internal structure of test. 
Psychometrika 16: 297-334. 

de Jager B, Jansen M, Reezigt G (2005). The development of 
metacognition in primary school learning environments. Sch. 
Effectiveness Sch. Improv. 16: 179-196. 

Digelidis N, Papaioannou A (1999). Age-group differences in intrinsic 
motivation, goal orientations and perceptions of athletic competence, 
physical appearance and motivational climate in Greek physical 
education. Scand. J. Med. Sports 9: 375-380.   

Dorobantou M, Biddle S (1997). The influence of situational and 
individual goals on the intrinsic motivation of Romanian adolescents 
towards physical education. Eur. Yearbook Sports Psychol. 1: 148-
165. 

Duda JL (1989). Goal perspectives, participation and persistence in 
sport. Int. J. Sport Psychol. 20: 42-56. 

Duda JL, Cumming J, Balaguer I (2005). Enhancing athletes’ self 
regulation, task involvement, and self determination via psychological 
skills training. In: Hackfort D, Duda J, Lidor R. (eds) Handbook of 
applied sport psychology research: international perspectives, 
Fitness information technology: Morgantown WV, pp. 143-165.  

Dweck CS (1985). Intrinsic motivation, perceived control and self-
evaluation maintenance: an achievement goal analysis. In: Ames C, 
Ames R (eds) Research on motivation in education: The classroom 
milieu, Vol 2, Academic Press: New York, pp. 289-305. 

Dweck CS (1986). Motivational processes affecting learning. Am. 
Psychol. 41: 1040-1048. 

Dweck CS Legget E (1988). A social-cognitive approach to motivation 
and personality. Psychol. Rev. 95: 256-273. 

Efklides A (2001). Metacognitive experiences in problem solving: 
metacognition, motivation, and self-regulation. In: Efklides A, Kuhl J, 
Sorrentino RM  (eds) Trends and prospects in motivation research, 
Kluwer: Dordrecht The Netherlands, pp. 297-323. 

Elliot AJ (1999). Approach and avoidance motivation and achievement 
goals. Educ. Psychol. 34: 169-189. 

Elliot AJ, Harackiewicz JM (1996). Approach and avoidance 
achievement goals and intrinsic motivation: a mediational analysis. J. 
Pers. Soc. Psychol. 70: 461-475. 

Elshout JJ (1987). Problem solving and education. In: De Corte E, 
Lodewijks H, Parmentier R, Span P (eds) Learning and instruction, 
Pergamon Books/University Press: Oxford, UK/leuven, Belgium, pp. 
259-273. 

Escarti A, Gutierrez M (2001). Influence of the motivational climate in 
physical education on the intention to practice physical activity or 
sport. Eur. J. Sport Sc. 1: 1-13. 

Ferrari M (1996). Observing the observer: self-regulation in the 
observational learning of motor skills. Dev. Rev. 16: 203-240. 

Ferrari M, Pinard A, Reid L, Bouffard-Bouchard T (1991). The 
relationship between expertise and self-regulation in movement 
performance: some theoretical issues. Percept. Mot. Skills 72: 139-
150. 

Flavell JH (1979). Metacognition and cognitive monitoring: a new area 
of cognitive developmental inquiry. Am. Psychol. 34: 906-911. 

Flavell JH (1987). Speculations about the nature and development of 
metacognition. In: Weinert F, Kluwe R (eds) Metacognition, 
motivation, and understanding, Erlbaum: Hillsdale NJ, pp. 21-29. 

Foley AM (1991). The effects of enactive encoding, type of movement, 
and  imagined  perspective  on  memory   of dance. Psychol. Res. 53: 

     251-259. 
Ford KJ, Smith EM, Weissbein DA, Gully SM, Salas E (1998). 

Relationships of goal orientation, metacognitive activity, and practice 
strategies with learning outcomes and transfer. J. Appl. Psychol. 83: 
218-233. 

Fox R (2001). Constructivism examined. Oxf. Rev. Educ. 27: 24-35. 
French KE, Thomas JR (1987). The relation of knowledge development 

to children’s basketball performance. J. Sport Psychol. 9: 15-32. 



 
 
 
 
Frydenberg E, Lewis R (1999). Things don’t get better just because 

you’re older: A case for facilitating reflection. Br. Psychol. Soc. 69: 
81-94. 

Gano-Overway LA (2008). The effect of goal involvement on self-
regulatory processes. Int. J. Sports Exerc. Psychol. 6: 132-156. 

Garner R, Alexander P (1989). Metacognition: answered and 
unanswered questions. Educ. Psychol. 24: 143-158. 

Gentner TR (1988). Expertise in typing. In: Chi MTH, Glaser R, Farr M.J 
(eds), The nature of expertise, Erlbaum: Hillsdale NJ, pp. 1-21. 

Gottfried AE, Fleming JS, Gottfried AW (1994). Role of parental 
motivational practices in children’s academic intrinsic motivation and 
achievement. J. Educ. Psychol. 86: 104-113. 

Goudas M, Biddle S (1994). Perceived motivational climate and intrinsic 
motivation in school physical education classes. Eur. J. Psychol. 
Educ. 9: 241-250. 

Goulet C, Bard D, Fleury M (1989). Expertise differences in preparing to 
return a tennis serve: a visual information processing approach. J. 
Sport Psychol. 11: 382-398. 

Haller E, Child D, Walberg H (1988). Can comprehension be taught? 
Educ.  Res. 7: 5-8.  

Hidi S, Harackiewicz JM (2000). Motivating the academically 
unmotivated: A critical issue for the 21st century. Rev. Educ. Res. 70: 
151-179. 

Jacobs J, Paris S (1987). Children’s metacognition about reading. 
Issues in definition, measurement, and instruction. Educ. Psychol. 22: 
255-278. 

Kuhn D (2000). Metacognitive development. Curr. Dir. Psychol. Sc. 9: 
178–181. 

Li F, Harmer P, Acock A (1996). The task and ego orientation 
questionnaire: construct equivalence and mean differences across 
gender. Res. Q. Exerc. Sport 68: 228-238. 

Lochbaum MR, Roberts GC (1993). Goal orientations and perceptions 
of the sport experience. J. Sport Exerc. Psychol. 15: 160-171.  

Maehr ML, Anderman EM (1993). Reinventing schools for early 
adolescents: emphasizing task goals. Elem. Sch. J. 93, 593-610. 

Maehr ML, Midgley C (1991). Enhancing student motivation: a 
schoolwide approach. Educ. Psychol. 26: 399-427. 

Maqsud M (1997). Effects of metacognitive skills and nonverbal ability 
on academic achievement of high school pupils. Educ. Psychol. 17: 
387-397. 

Marsh HW, Papaioannou A, Martin A, Theodorakis Y (2006). 
Motivational constructs in Greece physical education classes: factor 
structure, gender and age effects in a nationally representative 
longitudinal sample. Int. J. Sport Exerc. Psychol. 4: 7-24. 

Marshall HH, Weinstein RS (1986). Classroom context of student-
perceived differential teacher treatment. J. Educ. Psychol. 78: 441-
453. 

McCabe LA, Cunnington M, Brooks-Gunn J (2004). The development of 
self-regulation  in  young children. In: Baumeister  RF, Vohs KD (eds)  

     Handbook  of   Self-regulation. Research, Theory,  and  Applications, 
Guilford: New York, pp. 340-356. 

McPherson  SL, Thomas  JR  (1989).  Relation   of   knowledge   and 
Performance  in  boy’s  tennis: Age  and  expertise.  J.  Exp.  Child 

    Psychol. 48: 190-211. 
Meece JL, Blumenfeld PC, Hoyle RH (1988). Classroom learning and 

motivation: clarifying and expanding goal theory. J. Educ. Psychol. 
84: 272-281. 

Meece JL, Wigfield A, Eccles JS (1990). Predictors of math anxiety and 
its influence on young adolescents’ course enrollment intentions and 
performance in maths. J. Educ. Psychol. 82: 60-70.   

Meloth MS (1990). Changes  in  poor  readers’  knowledge  of  cognition 
    and the association of knowledge of cognition with regulation of 

cognition and reading comprehension. J. Educ. Psychol. 82: 99-105. 
Miller R, Behrens J, Greene B, Newman D (1993). Goals and perceived 

Ability: Impact on Student Valuing, Self-regulation, and Persistence. 
Contemp. Educ. Psychol. 18: 2-14.  

Mosston M, Ashworth S (1994). Teaching physical education, 
Macmillan: New York. 

Navarro C, Escribe C, Dupeyrat C (2006). Achievement goals and 
engagement in individual and collective learning activities. Psychol. 
Rep. 98: 556-562. 

Nicholls JG (1984a). Achievement motivation: conceptions of ability, 

Theodosiou et al      363 
 
 
 
subjective experience, task choice, and performance. Psychol. Rev. 91: 

328-346. 
Nicholls JG. (1984b). Conceptions of ability and achievement 

motivation. In: Ames R, Ames C (eds) Research on motivation in 
education. Student motivation, Academic Press: New York, pp. 1: 39-
73. 

Nicholls JG. (1989). The competitive ethos and democratic education, 
Harvard University Press: Cambridge MA. 

Nolen S (1988). Reason for studying: motivational orientations and 
study strategies. Cogn. Instr. 5: 269-287. 

Ommundsen Y (2003). Implicit theories of ability and self-regulation 
strategies in physical education classes. Educ. Psychol. 23: 141-157. 

Ommundsen Y (2006). Pupils’ self-regulation in physical education: the 
role of motivational climates and differential achievement goals. Eur. 
Phys. Educ. Rev. 2: 289-315.  

Otero J, Campanario J (1992). The relationship between academic 
achievement and metacognitive comprehension monitoring ability of 
Spanish secondary school students. Educ. Psych. Meas. 52: 419-
430. 

Papaioannou A (1994). Development of a questionnaire to measure 
achievement orientations in physical education. Res. Q. Exerc. Sport 
65: 11-20. 

Papaioannou A (1997a). Perceptions of motivational climate, perceived 
competence, and motivation of students of varying age and sport 
experience. Percept. Mot. Skills 85: 419-430. 

Papaioannou A (1997b). “I agree with the referee’s abuse, that’s how I 
also beat”: prediction of sport violence and attitudes towards sport 
violence. Eur. Yearbook Sport Psychol. 1: 113-129. 

Papaioannou A (1998). Goal perspectives, reasons for being 
disciplined, and self-reported disciple in physical education lessons. 
J. Teach. Phys. Educ. 17: 421-441. 

Papaioannou A, Ampatzoglou G, Kalogiannis P, Sagovits A (2008). 
Social agents, achievement goals, satisfaction and academic 
achievement in youth sport. Psychol. Sport. Exerc. 9: 122-141. 

Papaioannou A, Digelidis N (1997). Social cognitive correlates of 
motivation and intention in Greek children and the social desirability 
scale. In: Lidor R, Bar-Eli M (eds) Innovations in sport psychology: 
Linking theory and practice. Proceedings of the IX world Congress of 
Sport Psychology, International Society of Sport Psychology: 
Wingate, pp. 537-539.  

Papaioannou A, Marsh HW, Theodorakis Y (2004). A multilevel 
approach to motivational climate in physical education and sport 
settings: an individual or a group level construct. J. Sport Exerc. 
Psychol. 26: 90-118. 

Papaioannou A, McDonald A (1993). Goal perspectives and purposes 
of physical education as perceived by Greek adolescents. Phys. 
Educ. Rev. 16: 41-48. 

Papaioannou A, Theodorakis Y (1996). A test of tree models for the 
prediction of intention for participation in physical education lessons. 
Int. J. Sport Psychol. 27: 383-399.  

Pappa E, Zafiropoulou M, Metallidou P (2003). Intervention on strategy 
use and on motivation of Greek pupils’ reading comprehension in 
English classes. Percept. Mot. Skills 96: 773-786. 

Parsons JE, Adler TF, Kaczala CM (1982). Socialization of achievement 
attitudes and beliefs: Parental influences. Child Dev. 53: 310-321. 

Pintrich P (2000). Multiple goals, multiple pathways: the role of goal 
orientation in learning and achievement. J. Educ. Psychol. 92: 544–
555. 

Pintrich P, De Groot E (1990). Motivational and self-regulated learning 
components of classroom academic performance. J. Educ. Psychol. 
82: 33-40. 

Pintrich P, Smith DAF, Garcia T, McKeachie WJ (1993). Predictive 
validity and reliability of the Motivated Strategies for Learning 
Questionnaire (MLSQ). Educ. Psychol. Meas. 53: 801-813. 

Pokay P, Blumenfeld P (1990). Predicting achievement early and late in 
semester: the role of motivation and use of learning strategies. J. 
Educ. Psychol. 82: 41-50. 

Pressley M, Ghatala ES (1990). Self-regulated learning: monitoring 
learning from text. Educ. Psychol. 25: 19-33. 

Prins FJ, Veenman MVJ, Elshout JJ (2006). The impact of intellectual 
ability and metacognition on learning: New support for the threshold 
of problemacity theory. Learn. Instr. 16: 374-387. 



364       Educ. Res. Rev. 
 
 
 
Roberts GC, Ommundsen Y (1996). Effect of goal orientation on 

achievement beliefs, cognition and strategies in team sport. Scand. J. 
Med. Sc. Sports 6: 46-56. 

Schraw G, Dennison R (1994) Assessing Metacognitive Awareness. 
Contemp. Educ. Psychol. 19: 460-475. 

Schraw G, Horn C, Thorndike-Christ T, Bruning R (1995). Academic 
Goal Orientations and Student Classroom Achievement. Contemp. 
Educ. Psychol. 20: 359-368. 

Schunk DH, Zimmerman BJ (1994). Self-regulation of learning 
performance: Issues and educational applications, Lawrence 
Erlbaum Associates: Hillsdale NJ.  

Singer RN, Cauraugh JH, Chen D, Steinberg GM, Frehlich SG, Wang L 
(1994). Training mental quickness in beginning/intermediate tennis 
players. Sport Psychol. 8: 305-318. 

Singer RN, Lidor R, Cauraugh JH (1993). To be aware or not aware? 
What to think about while learning and performing a motor skill. Sport 
Psychol.  7: 19-30. 

Smith M, Pendelton LR (1994). Memory for movement in professional 
ballet dancers. Int. J. Sport Psychol. 25: 282-294. 

Solmon M (1996). Impact of motivational climate on students’ behaviors 
and perceptions in a physical education setting. J. Educ. Psychol. 88, 
731-738. 

Solmon MA, Boone J (1993). The impact of student goal orientation in 
physical education classes. Res. Q. Exerc. Sport, 64: 418-424. 

Solmon MA, Lee AM (1996). Entry characteristics, practice variables, 
and cognition: Student mediation of instruction. J. Teach. Phys. Educ. 
15: 136-150. 

Solmon MA, Lee AM (1997). Development of an instrument to assess 
cognitive processes in physical education classes. Res. Q. Exerc. 
Sport, 68: 152-160. 

Sperling RA, Howard BC, Miller LA, Murphy C (2002). Measures of 
children’s knowledge and regulation of cognition. Contemp. Educ. 
Psychol. 27: 51-79. 

Stipek D, Hoffman J (1980). Children’s achievement-related 
expectancies as a function of academic performance histories and 
sex. J. Educ. Psychol. 72: 861-865. 

Swanson HL (1990). Influence of metacognitive knowledge and aptitude 
on problem solving. J. Educ. Psychol. 82: 306-314.  

Theodosiou A, Papaioannou A, Mantis K (2005). Factor structure and 
discriminant validity of the metacognitive processes in physical 
education questionnaire. Sc. An. Psychol. Soc. N. Greece, 3, 91-118. 
[In Greek]. 

Tsigilis N, Papaioannou A, Kosmidou E, Milosis D (2003). Gender 
differences on goal orientation based on the multidimensional 
hierarchical model. J. Hell. Soc. Sport Psychol. 14: 27-42. [In Greek] 

Veenman MVJ, Beishuizen JJ (2004). Intellectual and metacognitive 
skills of novices while studying texts under conditions of text difficulty 
and time constraint. Learn. Instr. 14: 621-640. 

Veenman MVJ, Spaans MA (2005). Relation between intellectual and 
metacognitive skills: age and task differences. Learn. Ind. Diff. 15: 
159-176. 

Veenman MVJ, van Hout-Wolters BHAM, Afflerbach P (2006). 
Metacognition and learning: conceptual and methodological 
considerations. Metacogn. Learn. 1: 3-14. 

Viciana J, Cervello EM, Ramirez-Lechga J (2007). Effect of 
manipulating positive and negative feedback on goal orientations, 
perceived motivational climate, satisfaction, task choice, perception 
of ability, and attitude toward physical education lessons. Percept. 
Mot. Skills 105: 67-82.  

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
Wall A, Reid G, Paton J (1990). The syndrome of physical 

awkwardness. In: Reid G (eds) Problems in movement control, 
Elsevier Science Publishers: Amsterdam BV, pp. 283-316.  

Wall AE, McClements J. Bouffard M, Findlay H, Taylor MJ (1985). A 
knowledge-based approach to motor development: Implications for 
the physical awkward. Adapt. Phys. Act. Q. 2: 21-42. 

Weigand DA (2001). Introduction to the special issue on motivational 
climate in sport and physical education. Eur. J. Sport Sc. 1: 1-4. 

Weinstein C, Schulte A, Cascallar E (1983). The Learning and Study 
Strategies Inventory (LASSI): Initial design and development (Final 
Report), Army Research Institute for the Behavioral and Social 
Sciences: Alexandria VA.  

Weinstein CE, Palmer DR, Schulte AC (1987). Learning and study 
strategies inventory, H and H Publishing: Clearwater FL.  

Weinstein RS, Middlestadt SE (1979). Student perception of teacher 
interactions with male high and low achievers. J. Educ. Psychol. 71: 
421-431. 

White S (1993). The relationship between psychological Skills, 
experience, and practice commitment among collegiate male and 
female skiers. Sport Psychol. 7: 49-57. 

White S (1995). The perceived purposes of sport among male and 
female intercollegiate and recreational sport participants. Int. J. Sport 
Psychol. 26: 490-502. 

White S, Duda J (1994). The relationship of gender, level of sport 
involvement, and participation motivation to task and ego orientation. 
Int. J. Sport Psychol. 25: 4-18. 

Winne PH, Perry NE (2000). Measuring self-regulated learning. In: 
Boekaerts M, Pintrich PR, Zeidner M (eds) Handbook of self 
regulation, Academic Press: London, pp. 532-566. 

Wolters CA (2004). Advancing goal theory: using goal structures and 
goal orientations to predict students’ motivation, cognition, and 
achievement. J. Educ. Psychol. 96: 236-250. 

Wrisberg CA, Pein RL (1990). Past running experience as a mediator of 
attentional focus of male and female recreational runners. Percept. 
Mot. Skills 70: 427-432. 

Yoo J (2003). Motivational climate and perceived competence in anxiety 
and tennis performance. Percept. Mot. Skills 96: 403-413. 

Zimmerman B, Martinez-Pons M (1990). Student differences in self-
regulated learning: relating grade, sex, and giftedness to self-efficacy 
and strategy use. J. Educ. Psychol. 82: 51-69. 

Zimmerman BJ, Schunk DH (1989). Self-regulated learning and 
academic achievement: Theory, practice, research, Springer-Verlag: 
New York. 

 
 
 


