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ABSTRACT

There is increasing evidence that self-report and laboratory-based methodologies may seriously under-estimate the metacognitive abilities of young children. Recent work related to metacognition has demonstrated the advantages of naturalistic, rather than laboratory-based, studies with young children (Perry, 1998) and of the advantages of using observation schedules and techniques to evaluate metacognitive learning in young children (Winne & Perry, 2000). This paper presents findings from a 2 year study exploring the development of self-regulatory and metacognitive abilities in young children (aged 3-5 years) in educational naturalistic settings in the UK (English Nursery and Reception classrooms). 32 early years educators collected evidence of metacognitive abilities evidenced by children in their classes during learning activities which were constructed to be 'meaningful' for the children and in other ways most likely to facilitate children's articulation of their metacognitive knowledge and self-regulation of their performance . 

This evidence consisted of metacognitive 'events' recorded by means of field observations, supported by digital photographs, video of children engaged in learning activities and periodic assessments of children against an observational checklist. Altogether over 700 such events have been collected and documented, with a detailed analysis of the metacognitive processes evidenced within them being conducted. This analysis enabled the construction of an observational schedule and model of metacognitive abilities which appear to be observable within this age group. Typical statements of abilities for which numerous observations were recorded included such items as:

· Can control attention and resist distraction

· Can speak about how they have done something or what they have learnt

· Can make reasoned choices and decisions

· Develops own ways of carrying out tasks

The paper will present evidence of the reliability and validity of observations of events using the schedule of metacognitive abilities (CHILD 3-5: Checklist of Independent Learning 3-5). Evidence of the relative incidence of these different metacognitive abilities in the 3-5 age range will also be presented, together with examples of the detailed protocol analysis of particular events. These examples will illustrate the ways in which children in this age range evidence emergent metacognitive abilities during meaningful learning activities.

INTRODUCTION

In early research investigating metacognition with children the emphasis tended to be on what young children could not do. Right from the outset, the seminal work on metamemory by Flavell and colleagues (Flavell, Beech & Chinsky, 1966) developed the key notion of the ‘production deficit’ which resulted in children under the age of 7 years being incapable of producing a known memory strategy appropriately. In the area of metalinguistic awareness, as late as 1984, Tunmer & Herriman were arguing that metacognitive abilities require processes which are characteristic of the concrete operational stage of development, and were consequent upon a shift from automatic to controlled processing occurring around the age of 7 years. In much of the early work, emphasis was placed on the examination of metacognitive knowledge using self-report methodologies. The study by Kreutzer, Leonard & Flavell (1975), which found that young children were limited in their ability to report about their own memory abilities and strategies, is typical of this period. 

There is increasing evidence that these early self-report and laboratory-based methodologies, however, may have seriously under-estimated the metacognitive abilities of young children. In Istomina’s (1975) celebrated study of young children’s memory performance, for example, children were involved in a pretence game involving a tea party and were asked to remember items to buy from a store on the other side of the room. In these circumstances, where the children clearly understood the purpose of remembering, they showed evidence of awareness of forgetting, and simple strategies to avoid it, as young as 5 years of age. Many other studies have subsequently documented very early evidence of a similar kind. For example, Deloache, Sugarman & Brown (1985) demonstrated the development of error correction strategies in young children’s manipulative play from as early as 18 months. More recently, in a microgenetic/intervention study, Blöte, Resing, Mazer and Van Noort (1999) asked young children to discriminate  whether two sets of toys were the same or different. Their evidence showed that spontaneous behaviour was highly strategic (most of the children tried to identify if the sets were the same or different by matching the identical toys). Children who did not show strategic behaviour adopted a strategy after receiving training sessions, and even in these cases, children were able to transfer strategies to a similar task.

In line with this kind of evidence, a meta-analysis of studies addressing metamemory – memory performance relations carried out by Schneider and Pressley (1997) highlighted the impact of contextual factors in the deployment of metacognitive and cognitive abilities, especially in the case of young children.  When analysing the relationship between memory monitoring and performance, for example, they showed that, depending on the specific requirements of the tasks, correlations between memory monitoring and performance can be substantial even for young preschool children. They concluded that the size of correlations varies depending on a series of factors including: age, aspects of metamemory being assessed, types of memory tasks, levels of task difficulty, and the presentation of metacognitive assessment (before or after memory task). 

This kind of evidence has also led to a more critical evaluation of assessment instruments used in relation to metacognitive processes. As Winne and Perry (2000) have argued, there has been a long tradition of using self-report techniques as a way of achieving understanding of individuals’ metacognitive processes. Self- report interviews or questionnaires ask the learners to make generalizations about their cognitive and metacognitive behaviours by asking them how would they respond to hypothetical situations. These instruments depend upon the respondents ability to give a reliable report of their metacognitive abilities. Young learners in particular may not be aware, may forget or may consider unimportant some of the learning activities they normally put into practice. More recent studies have used observations of children’s behaviours in naturalistic settings (Stipek et al, 1995; Perry, 1998; Boekaerts, 1999) or have asked children to comment or report immediately upon particular cognitive experiences, or give immediate explanations of theirs or others behaviour, and have shown these kinds of measures to be much more reliable indicators of children’s metacognitive processing (Whitebread, 1999; Siegler, 2000).

METHODOLOGY

This paper presents findings from a 2 year study exploring the development of self-regulatory and metacognitive abilities in young children (aged 3-5 years) in educational naturalistic settings in the UK (English Nursery and Reception classrooms). 32 early years educators collected evidence of metacognitive abilities evidenced by children in their classes during learning activities which were constructed to be 'meaningful' for the children and in other ways most likely to facilitate children's articulation of their metacognitive knowledge and self-regulation of their performance . 

That educational settings can have an impact on the development of metacognitive abilities is now well established (Vaurus, Kinnunen & Rauhanummi, 1999). It is also a consistent finding, however, that metacognitive talk (Barth, Horvarth & Estes, 2003), and other educational practices likely to encourage metacognitive development in young children, are not commonly observed elements within early years pedagogy. The educators involved in the present study, therefore, were also encouraged to develop and analyse a range of pedagogical techniques which appear to foster metacognitive abilities in this age group. These techniques included adult modeling of cognitive strategies, reciprocal teaching/peer tutoring, collaborative groupwork, encouraging metacognitive talk, offering children authentic and purposeful activities, supporting children’s initiatives and decision-making. 

The evidence collected consisted of two main kinds. First, periodic assessments were made by the educators of a sample of children within their class against an observational checklist which was developed within the project (CHILD 3-5: Checklist of Independent Learning 3-5; see Table 1). This checklist consists of 22 statements of self-regulatory behaviour, organized under 4 areas of self-regulation identified by Bronson (2000). Details of the development of this checklist have been previously reported (Whitebread et al, 2005) together with evidence of its validity and reliability. For example, all 32 practitioners were involved in an exercise whereby 4 events (chosen as they represented a spread across Bronson’s 4 areas) were watched on video, and then an assessment was made of the statements in each area (up to 2) which were most evident in this event. Table 2 reports the results of this exercise, which indicated that the practitioners were able to assess children’s behaviour in relation to the CHILD 3-5 statements with a considerable degree of agreement.

Second, metacognitive 'events' were recorded by means of field observations, supported by digital photographs and video of children engaged in learning activities.  Altogether 705 such events were collected and documented. 

Table 1 

CHILD 3-5: Checklist of Independent Learning Development 3-5

_Emotional

· A. Can speak about own and others behaviour & consequences

· B. Tackles new tasks confidently

· C. Can control attention and resist distraction

· D. Monitors progress and seeks help appropriately

· E. Persists in the face of difficulties
ProSocial 

· F. Negotiates when and how to carry out tasks
· G. Can resolve social problems with peers 
· H. Shares and takes turns independently

· I. Engages in independent cooperative activities with peers 

· J. Is aware of others feelings and helps and comforts them 

Cognitive

· K. Is aware of own capabilities 

· L. Can speak about how they have done something or what they have learnt 

· M. Can speak about planned activities 

· N. Can make reasoned choices and decisions 

· O. Asks questions and suggests answers 

· O2. Uses previously taught strategies

· O3. Adopts previously heard language for own purposes

Motivational

· P. Finds own resources without adult help 

· Q. Develops own ways of carrying out tasks 

· R. Initiates activities

· S. Plans own tasks, targets & goals 

· T. Enjoys solving problems
The present paper focuses on this data and presents an overall initial analysis together with a more detailed examination of two small samples of these events. This analysis was conducted at two levels. First, each event was identified as showing evidence of one of the 22 broad categories of independent or self-regulated learning contained within the CHILD 3-5 checklist. Then, secondly, two small samples of events have been subjected to protocol analysis within which the children’s  verbal and non-verbal behaviour was coded against a detailed model of metacognitive abilities which appear to be observable within this age group. This model has also been developed within the project, with a mixture of a priori categories of behaviour deriving from previous research literature and new categories emerging from a ‘grounded’ analysis of the data (see Figure 1).

Table 2

Event judgements: % agreement of choice of statements in each Bronson area

	Area of Self-Regulation
	Events
	Total

	
	1
	2
	3
	4
	

	Emotional
	85
	95
	93
	89
	90.5

	Pro-social
	83
	93
	87
	100
	90.8

	Cognitive
	64
	98
	100
	89
	87.8

	Motivational
	64
	78
	71
	85
	74.5

	TOTAL
	74.0
	91.0
	87.8
	90.8
	85.9


This model attempts to provide a comprehensive view of different aspects that, according to research evidence, have an impact on the emergence of self-regulated cognitive activity. It involves three main areas: metacognitive knowledge, the regulation of cognition and motivational and affective aspects. Metacognitive knowledge (Flavell, 1987) refers to the individual’s knowledge about personal strengths, weaknesses and preferences, knowledge about task attributes, and knowledge about strategies and procedures. Based on Pintrich’s taxonomy (2000) we have also included knowledge of environmental features that facilitate learning as a relevant aspect of knowledge. Metacognitive regulation (Brown, 1987) refers to the cognitive processes taking place during ongoing activities. It involves planning, monitoring, strategy selection and evaluation. Finally, motivational and affective aspects refer to the learners’ perceptions about their own abilities, their ongoing monitoring and control of emotions during learning tasks, and the reasons they attribute to success or failure (Weiner, 1986; Bandura, 1997; Boekaerts, 1999; Zimmerman, 2000; Corno, 2001). These three main areas actively interact with and affect each other. Self-regulated learning involves the interaction of thoughts, feelings and purposive actions flexibly managed by the learner to achieve personal goals.

Figure 1

A Model of Metacognitive & Self Regulatory Processes
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RESULTS

Overall Analysis of Metacognitive Events

Altogether from the approximately 100 hours of video, and other occasional observations, collected during the course of the CINDLE project, 705 events have been recorded and documented which show evidence of self-regulatory and metacognitive behaviour. As the average duration of these events is a number of minutes, and in some cases as much as 20-30 minutes, this average rate of incidence of around 7 events per hour is a striking testimony of the pervasiveness of self-regulatory and metacognitive behaviours in children in the 3-5 age range when they are engaged in playful and meaningful learning activities in educational settings. 

A number of the statements from the CHILD 3-5 checklist were evidenced with considerable regulatory, some being present is as many as a third of all the recorded events. The statements of abilities for which the most numerous observations were recorded included the following:

· Can control attention and resist distraction

· Can speak about how they have done something or what they have learnt

· Can make reasoned choices and decisions

· Develops own ways of carrying out tasks

Of these 705 self-regulatory events documented in the project, 582 (i.e. 82.6%) contained an element of specifically metacognitive activity. This provides initial and substantial evidence of the clear ability of young children to engage in a wide range of metacognitive activities. The relative frequency of behaviours related to the different general statements of specifically cognitive self-regulation are presented in Figure 2. 

Figure 2

Incidence of Aspects of Cognitive Self-regulation
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· K. Is aware of own capabilities 

· L. Can speak about how they have done something or what they have learnt 

· M. Can speak about planned activities 

· N. Can make reasoned choices and decisions 

· O. Asks questions and suggests answers 

· O2. Uses previously taught strategies

· O3. Adopts previously heard language for own purposes

The ability to make reasoned choices and decisions was the most numerously evidenced, but all 7 statements are well supported by this data. The evidence also indicates that the children evidenced metacognitive behaviours across the Foundation Stage curriculum (Figure 3).
Figure 3

Incidence of Metacognitive behaviours across the curriculum
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However, it also clearly emerged that particular kinds of activities provided the opportunity for young children to engage in metacognitive behaviours. Within the data collected a clear majority of events evidencing cognitive self-regulation in the 3-5 year age range studied were child initiated (Figure 4), involved a small group or pair of children (Figure 5) who were extensively collaborating and talking (Figures 6 & 7) to one another or to any adult who happened to be present.

Figure 4

Incidence of Cognitive Self-regulation according to Initiation of activities
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Figure 5

Incidence of Cognitive Self-regulation according to Group size
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Figure 6

Incidence of Cognitive Self-regulation according to extent of Collaboration
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Figure 7

Incidence of Cognitive Self-regulation according to extent of Talk
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To some extent this initial analysis needs to be treated with caution, as it may be that there are biases arising from the mode of data collection and analysis. Certainly, it is simplest and most immediately evident that a child is engaging in metacognitive activity when they are talking either socially or self-commentating on their own activity. However, the next stage of analysis, involving detailed protocol analyses of particular events, may provide clearer evidence of metacognitive behaviours which are not dependent or evidenced by purely verbal behaviour.

Detailed Protocol Analyses

In the remainder of this paper two examples of the detailed protocol analysis of particular events is presented. As initial attempts at exploring the more fine-grained nature of young children’s moment-by-moment metacognitive activity, we have explored two small samples of events selected according to two different kinds of criteria. These two samples consist of 52 of the events which focused mainly on mathematical activities, and 21 events (3 for each of the 7 Cognitive statements from the CHILD 3-5 checklist) which are examples of what has emerged as the ‘optimum’ kind of event, being child initiated, involving a pair or small group of children who collaborated and talked extensively. Table 3 gives examples of some of these ‘optimum’ events, related to each of the statements of Cognitive Self-regulation or metacognition.

Table 3

Exemplar ‘optimum’ events evidencing Cognitive Self-regulation
	K. Is aware of own strengths and weaknesses
	Asking for help
	Three children were working at the craft activity table – a boy helps a girl with cutting a straw into two bits and another child asks the girl for her help with reaching for something which is too high. 

	L. Can speak about how they have done something or what they have learnt
	Talking about colour mixing
	A group of four girls are carrying out a colour mixing activity. One of them explains to the rest about how she made her ‘pretty’ colours by using the brush, available colours (pink and orange) and water. Another girl follows on and discusses her procedure of colour mixing with her friend. 

	M. Can speak about planned activities
	Building a house for Paws
	Two boys and two girls use wooden blocks to build a house for their toy dog- ‘Paws’. They are involved in complex problem solving and there is constant negotiation as they decide on appropriate blocks to use for different parts of the house. 

	N. Can make reasoned choices and decisions
	Going to the seaside
	A boy and two girls are involved in a role-play and decide to take a trip to the seaside. The little boy ‘drives’ his passengers to various stops like the toy shop, announces the destination and tells the passengers when it is OK to get off the bus. 

	O. Asks questions and suggests answers
	Asking for information
	An island role-play area had been set up and the pirate theme emerged in the role-play. An original question- ‘what’s your information’ asked by a child was later adopted by the whole group. 

	O2. Uses a strategy previously modelled
	Working with hexagons
	A group of children arrange paper cut outs of hexagons on a sheet of paper using a strategy previously modelled. Afterwards they count the number that they were able to fit on the paper. 

	O3. Uses language previously heard for own purposes
	Peer tutoring with planting bulbs
	Two boys are involved as peer tutors explaining to two other children about digging and planting bulbs. They use words like ‘spade’ which was used by their teacher in previous sessions. 


Within these protocol analyses a list of behavioural categories was developed which derived originally from the model of self-regulation developed within the project and illustrated above in Figure 1. During the process of analysis further categories emerged through the ‘grounded’ procedure of iterative analysis until the point of saturation was achieved where all behaviours could be accounted for with the agreed list of codes. Inter-rater reliability was tested for with a subset of the 52 mathematical events, and a rate of 82% agreement was achieved. Table 4 presents the current list of behavioural categories, under the general headings of metacognitive knowledge, strategic control and motivation derived from the model of self-regulation. For each category an example is provided from the 73 mathematical and ‘optimum’ events which have been subjected to detailed analysis thus far.

Table 4

Categories of Metacognitive Behaviour 

	ASPECTS   OF
	METACOGNITION
	
	EXAMPLE

	Metacognitive Knowledge
	Person Variable
	Self: Emotions/Likes/dislikes
	I like making patterns.

	
	
	Is aware of own capabilities
	I know what’s after a million!

	
	
	Self: reference to own strengths and weaknesses
	I am good at counting.

	
	
	Indicates tentativeness
	Fifteen, fourteen …thirteen?

	
	
	Self: sets own targets
	I am going to fill all this page with numbers

	
	
	Reference to others
	You’ve been turning the wrong way.

	
	Goals and Tasks
	Understanding
	Where shall I put this block?

	
	
	Describing task contents
	We have to find No. 2

	
	
	Rating/describing difficulties and problems
	This is hard isn’t it?

	
	
	Comparing
	I am making two. Everyone’s finished now. I am not finished yet. 

	Strategic Control
	Planning
	
	Then you’ve got to turn that way, then you’ve got press that…

	
	Predicting
	
	It’s dangerous! If it nips our finger it might come off.

	
	Solving problems
	
	Children resolve a conflict about whose turn it is next in the game by doing ‘eenie meenie miney moe’

	
	Evaluating results
	
	That’s pretty!

	
	Articulating explanations
	
	I made a long sausage like this.

	
	Applies existing knowledge to new problems
	Applies existing knowledge/skills to new problems
	That’s the same number as my birthday.

	
	
	Use of familiar grammatical constructs to manipulate new vocabulary
	I taked it away

	
	
	Application of familiar language to new contexts
	You have to put your boot on the spade. 

	
	
	Development of personal coding language
	Find all the triangles (triangular prisms)

	
	Drawing conclusions and generalisations
	
	We’re not there yet.

	
	Monitoring
	Monitoring: self corrects
	Use orange, no, I mean pink. First pink and then orange. 

	
	
	Monitoring: self commentates
	Now. Roll the dice. How many spots? (to self)

	
	
	Monitoring: rates effort
	We’re working very hard aren’t we?

	
	
	Monitoring: seeks help
	I can’t reach it. Naomi, I can’t do it.

	
	
	Carries out checking procedure
	Sara and Ruby lay Paws in his house to check that he will fit

	Motivation
	Expresses enjoyment in task
	
	Group of children at the craft table and a little girl laughs gleefully while using a glue stick. 

	
	Takes pride in effort and accomplishment
	
	I found one!

	
	Moves towards the goal of the task
	
	A group of children playing on the computer. A boy points out the next move to the girl by positioning his finger at the appropriate place on the screen. The girl follows the instruction. 

	
	Can control attention and resist distraction
	
	Group of children making ‘ice cream’ together continue with their play despite disruptions by a couple of children in the group. 

	
	Persists in the face of difficulties
	
	No. It’s OK I can do this. 

	
	Attributes success to time and effort dedicated


	
	We’re going to build a very big house. It’s going to take us a very long time. 

	
	Attributes success or failure to strategy used
	
	I used my fingers to help.

	
	Self encourages
	
	Look at this pretty colour!

	
	Encourages others
	
	Laura, you’re doing really well.


These detailed protocol analyses have already produced some interesting findings. Some patterns have emerged which appear to be common to the two sets of events analysed so far, but in other aspects different patterns emerge. Having only completed these two initial analyses, it is dangerous at this stage to draw very general conclusions. However, it seems likely that there are particular aspects of metacognitive performance which are more prevalent than others in this young age group, and that different aspects of this range of performance will be evidenced when we examine different kinds of activities which afford varied opportunities.

Thus, an initial analyses of the behaviours evidenced in the mathematical and ‘optimum’ events at the level of the three broad areas of metacognitive behaviour, seems to suggest a relatively stable picture (see Figures 8 & 9).

Figure 8

Overview of Types of Metacognitive Behaviour observed in Mathematical events
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For the mathematical events Metacognitive Knowledge accounted for 36.7%, Strategic Control 50.5%, and  Affective & Motivational aspects 12.8%. For the 21 Optimum events the figures were 27.6%, 49.1% and 23.2%. In both sets of events, therefore, Strategic Control behaviours and utterances accounted for around half of all metacognitive behaviour. There was rather more evidence in the mathematical events of the display of metacognitive knowledge of various kinds, and rather less of affective and motivational aspects than displayed in the 21 Optimum events. To some extent this might be accounted for by the presence of adults in quite a high proportion of the mathematical events. Some initial evidence has suggested that adults engage in a style of discourse with young children in educational settings which encourages children to articulate their metacognitive knowledge. In adult free events, such as those included in the ‘optimum’ sample analysed, children have seemed to engage more in talk related to strategic control. 

Figure 9

Overview of Types of Metacognitive Behaviour observed in 21 ‘optimum’ events
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Moving on to look at the prevalence of more detailed units of analysis, Figures 10 and 11 present the data for the incidence of different aspects of metacognitive knowledge revealed in our two samples of events. 

Figure 10

Incidence of Display of Metacognitive Knowledge in Mathematical Events
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Figure 11

Incidence of display of Metacognitive Knowledge in 21 Optimum Events
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There are again clear  areas of similarity and difference. In the area of knowledge about persons, describing their own capabilities was most prevalent in the mathematical events, whereas reference to others’ capabilities was the most common feature of the optimum events – again, this seems likely to be once again at least partly a consequence of the adult presence issue. In the area of knowledge of tasks and goals, however, dexcribing task contents was the most prevalent behaviour for both event samples.

Figures 12 and 13 present the data for the area of Strategic Control.

Figure 12

Incidence of Display of Strategic Control in Mathematical Events
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Figure 13

Incidence of display of Strategic Control in 21 Optimum Events
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In task related aspects of strategic control planning, solving problems and articulating explanations were significant behaviours in both event samples. However, there was much more evidence of evaluating results in the mathematical events. In aspects of strategic control involving transfer of knowledge ‘coding’ behaviour appeared to be a specifically mathematical behaviour. In aspects involving monitoring, however, behaviour related to seeking help was the most commonly occurring in both event samples.

Finally, Figures 14 and 15 present the results for affective and motivational aspects.

Figure 14

Incidence of Affective & Motivational Aspects in Mathematical Events
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Figure 15

Incidence of Affective & Motivational Aspects in 21 Optimum Events
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These figures reveal a remarkably similar pattern in this area, with only the attribution of success to using a strategy being evident in mathematical events and notably absent from the ‘optimum’ events. In both event samples, however, the most common category of behaviour was that showing movement towards the task goal, closely followed by expressing enjoyment, taking a pride in their effort, persisiting in the face of difficulty and encouraging others.

CONCLUSION

This paper has presented some initial evidence from an observational study of 3-5 year old children concerning their metacognitive behaviours and capabilities. Contrary to early laboratory based evidence suggesting that metacognition was a late developing skill area, cognitive self-regultory behaviours appear to be both varied and extensive in this age group, and sensitive to the social and educational contexts in which they occur. Analysis of mathematical and ‘optimum’ events has indicated that some kinds of metacognitive behaviour appear to be consistently most common in this age group, while others vary according to the demands and opportunities afforded by the context.

The paper concluded with a brief overview of some initial analyses of metacognitive behaviour in the contexts of mathematical activities and small group, child initiated activities characterized by extensive talk and collaboration. Some intriguing differences emerged in the kinds of metacognitive behaviours evidenced by the children in these different contexts. This led to some tentative hypotheses about key elements in the educational and social context of learning activities which might limit or afford opportunities in relation to different aspects of metacognitive functioning. More extensive and systematic analyses of the data now need to be executed to explore further the impact of emerging factors (eg: the presence or absence of adult educators).

It seems likely that the origins of metacognition lie in the early executive monitoring behaviours which have been studied by neuroscientists and others in very young infants (Zelazo & Muller, 2002). These behaviours would thus appear to be intrinsic to the nature of human brain functioning from the very earliest stages of development. As we now have extensive evidence of the crucially significant impact of metacognitive skillfulness on the development of children as learners and on their school achievement (Veenman, Wilhelm & Beishuizen, 2004) developing our understandings of the early origins and developmental pathways in this area seems to have the potential to make an important educational contribution. So far we have only made very initial attempts to record, document and analyse children’s capabilities in this area. Further research is likely to be fascinating and extremely fruitful.
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 Metacognitive Utterances

		Aspect of metacognition		Nurs1 Term1		Nurs 2 Term 1		Rec 1 term 1		Rec 2 Term 1		Nurs 1 Term 2		Nurs 2 term 2		Rec 1 Term 2		Rec 2 Term 2		Total

		META KN/PERS/SELF/EMOT		0		0		6		0		1		0		0		0		7

		META KN/PERS/SELF/STR&WEA		0		0		3		0		1		0		1		0		5

		META KN/PERS/SELF/TARG		1		2		7		1		11		0		11		4		37

		META KN/PERS/SELF/CAP		1		3		20		2		12		0		11		7		56

		META KN/PERS/SELF/TENT		0		3		0		3		3		0		14		1		24

		META KN/PERS/OTHERS		0		3		2		0		1		0		0		0		6

		META KN/GOALS AND TASKS/DESC		11		16		14		4		18		1		1		5		70

		META KN/GOALS AND TASKS/RATING		0		8		3		0		6		0		6		0		23

		META KN/GOALS AND TASKS/COMP		0		1		0		3		2		0		0		1		7

		META KN/GOALS AND TASKS/UND		2		6		0		0		1		0		0		0		9

		STRAT CONTRL/PLAN		0		22		4		0		9		2		3		3		43

		STRAT CONTRL/PROB		2		12		0		0		6		1		4		5		30

		STRAT CONTRL/EVAL		4		16		3		2		4		0		7		9		45

		STRAT CONTRL/ART		5		8		22		5		13		0		9		9		71

		STRAT CONTRL/TRANS		0		0		2		0		9		1		3		4		19

		STRAT CONTRL/TRANS/GRAM		0		1		2		0		0		0		0		0		3

		STRAT CONTRL/TRANS/MATHS		0		2		6		0		3		1		7		0		19

		STRAT CONTRL/TRANS/CODING		0		14		7		7		0		1		0		0		29

		STRAT CONTRL/CONGEN		0		2		0		0		1		0		0		0		3

		STRACON/MONIT/SELFCOR		0		1		1		0		0		0		3		0		5

		STR CON/MONIT/SELFCOMM		0		0		0		0		0		0		0		12		12

		STRAT CON/MONIT/CHECK		1		2		1		0		1		0		0		6		11

		STRAT CON/MONIT/RATEFF		0		3		0		0		0		0		0		1		4

		STRAT CON/MONIT/HELP		4		1		0		0		0		0		17		1		23

		STRAT CONTRL/PRED		1		6		0		8		1		0		1		1		18

		MOTIV/ENJ TASK		0		3		4		4		7		2		4		0		24

		MOTIV/ACCOM		0		3		7		0		0		0		0		0		10

		MOTIV/GOAL		0		10		0		10		7		1		0		0		28

		MOTIV/RESIST		1		0		0		0		0		0		0		1		2

		MOTIV/PERSIST		1		4		0		7		0		1		0		1		14

		MOTIV/ATT EFF		0		4		0		0		0		0		0		0		4

		MOTIV/ATT STRAT		0		0		7		0		0		0		0		0		7

		MOTIV/SELF-ENC		0		2		0		0		0		0		0		0		2

		MOTIV/ENC OTH		0		1		4		10		0		5		0		0		20

		NON MET LANG/REP		4		1		7		2		0		3		6		8		31

		NON MET LANG/COUNT		12		3		20		5		20		3		19		10		92

		NON MET LANG/NAME  OP		3		5		7		7		16		10		5		19		72

		NON MET LANG/NAME OBJ		0		23		17		7		23		10		0		11		91

		NON MET LANG/SPOKES		0		1		0		0		0		0		0		1		2

		NON MET LANG/IDEA		0		41		24		0		0		0		0		0		65
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		Aspect of metacognition		Total

		META KN/PERS/SELF/EMOT		7

		META KN/PERS/SELF/STR&WEA		5

		META KN/PERS/SELF/TARG		37

		META KN/PERS/SELF/CAP		56

		META KN/PERS/SELF/TENT		24

		META KN/PERS/OTHERS		6

		META KN/GOALS AND TASKS/DESC		70

		META KN/GOALS AND TASKS/RATING		23

		META KN/GOALS AND TASKS/COMP		7

		META KN/GOALS AND TASKS/UND		9

				244
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				335

		MOTIV/ENJ TASK		24
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		MOTIV/ENC OTH		20

				111

		NON MET LANG/REP		31
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