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 Researchers and/or practitioners often rely on measures of student achievement to assess the 
success of strategy training efforts, inferring improvements in strategic processing from achievement gains 
(Macleod, Butler, & Kishor, 1995; Torgeson, 1994). While continuing to view such gains as important, in 
this paper we argue that in order to infer the effectiveness of an intervention model, it is not enough to 
measure task performance or mastery of specific strategies. We develop a rationale for more consistent 
and direct measurement of a broader set of outcomes, including students’ motivational beliefs, 
construction of metacognitive knowledge, and self-regulation of learning activities.  We begin by 
presenting a theoretical framework that allows us to identify the variety of instructional goals that should be 
assessed as outcomes in strategy intervention research.  Then, we focus specifically on challenges to 
assessing changes in metacognitive knowledge and strategic performance, and derive guidelines for 
assessment strategies based on this review.  Next, we trace our own efforts to measure metacognition, 
describing the characteristics and relative efficacy of our attempts to meet those guidelines.  Finally, we 
conclude by proffering some recommendations for continuing development of approaches for measuring 
the efficacy of strategy training interventions.  

Delineating Instructional Goals 

 Strategic learners are self-regulating (Butler, 1994; Butler & Winne, 1995; Paris & Byrnes, 1989; 
Zimmerman, 1989), and a fundamental goal of strategy training approaches is to promote the 
development of self-regulated learning (Butler, 1994).  Therefore, one approach to identifying the range of 
outcomes sought in strategy interventions is to examine the influences on and components of self-regulated 
learning.  To this end, we present a simplified model of self-regulation in Figure 1.   

 Figure 1 suggests that, when faced with an academic task, strategic learners engage in a recursive 
cycle of cognitive activities: they analyze the presented task, set task specific goals, select, adapt, or invent 
appropriate strategies, monitor progress towards goals, generate internal feedback about progress, and 
flexibly and adaptively adjust approaches accordingly (Butler & Winne, 1995; Carver & Scheier, 1990; 
Zimmerman, 1989).  Self-regulated learners also manage their cognitive engagement in tasks by adaptively 
employing motivation and volition control strategies when motivation wanes (e.g., employing strategies to 
keep themselves on task when they become discouraged or encounter an obstacle; Corno, 1993).  Thus, 
a first goal of strategy intervention models is to support both students’ active management of task 
engagement and their regulation of the dynamic cycle of cognitive activities underlying strategic learning 
(Butler & Winne, 1995; Zimmerman, 1989). 

 At the same time, the way in which students self-regulate their engagement in tasks is a function of 
the knowledge and beliefs that they bring to the learning context (Bandura, 1993; Butler & Winne, 1995; 
Paris & Byrnes, 1989).  Types of knowledge and beliefs that influence self-regulation include students’ 
domain specific understandings (Alexander & Judy, 1988), beliefs about factors responsible for successful 
and unsuccessful performance (i.e., attributional beliefs;  Borkowski, Weyhing, & Turner, 1986; Schunk 
& Rice, 1986), epistemological beliefs about learning (Schommer, 1990; 1993; Schommer, Crouse, & 
Rhodes, 1992), specific and general knowledge about strategies (Borkowski, Estrada, Milstead, & Hale, 
1989; Pressley, 1986), knowledge about tasks (Butler, 1994; Butler & Winne, 1995; Winne & Marx, 
1982), and knowledge about their strengths and weaknesses as learners (Paris & Byrnes, 1989).  
Therefore, a second goal of strategy training interventions is to support students to construct a range of 
knowledge and beliefs that support, rather than undermine, further self-regulation (Butler, 1994). The 
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model of self-regulated learning presented in Figure 1 emphasizes the bi-directional interplay between 
knowledge and action during self-regulated learning.   

 

Figure 1.  A simplified model of self-regulated learning. 
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 The model of self-regulation presented here allows us to analyze outcomes that should be 
associated with successful strategy training interventions, if indeed they effectively promote students’ self-
regulation in tasks.  For example, to the extent that effective self-regulation leads to improved task 
performance, effective strategy instruction should lead to achievement gains.  In fact, the most common 
approach for measuring improvements in executive processing or metacognition is to implement a strategy 
training intervention, and then to look for improvements in task performance.  As Torgeson (1994) 
explains:  "If we identify the troublesome real-life task, assess whether the executive processes required 
by the task are deficient, and train the individual to engage in these processes on the task in question, the 
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issue of remedial effectiveness is answered directly by the degree of improvement on the ecologically 
important task" (p. 158).  

 In our view, however, changes in task performance are necessary but not sufficient to infer 
improvement in executive processing or to judge the success of a strategy training intervention.  Consider 
the following example.  Many strategy training instructional models employ explicit instruction in specific 
task approach strategies, involving explanation and modeling, following by guided and then independent 
practice (e.g.. Chan & Cole, 1986; Elliot-Faust & Pressley, 1986; Ellis, Deschler, & Schumaker, 1989; 
Englert, Raphael, Fear, & Anderson, 1988;  Graham & Harris, 1989; Schunk & Rice, 1992). Based on 
this type of instruction, students are likely to master specific strategy steps, and to use them in the context 
of instructed tasks. Successful implementation of specific strategies is likely to boost students’ 
achievement.  Based on ubiquitous findings of just this effect (MacLeod, Butler, & Kishor, 1995), 
researchers have generally endorsed direct instruction approaches to strategy training (e.g., Pressley, 
Snyder, & Carglia-Bull, 1987).   

 However, achievement gains are also likely if students mechanically or automatically implement well 
learned algorithmic procedures outlined for them by successful learners (e.g., teachers or researchers) in 
the context of instructed tasks. In these cases, improved performance does not necessarily reflect changes 
in metacognition, reflection, or self-regulation. This is because self-regulation isn’t just application of well 
learned strategies.  It involves reflective problem solving, during which students flexibly and adaptively 
manage their cognitive activities, particularly when tasks are new or challenging (Borkowski, 1992; Butler, 
1994). Thus, we argue that making inferences about changes in self-regulation requires assessing more 
directly how students manage their learning activities, both in instructed and non-instructed tasks (Butler & 
Winne, 1995). Further, we challenge the pervasive assumption that strategy instruction is successful if task 
performance improves, even if transfer is not effected.  We suggest that transfer effects are required to 
support inferences that self-regulation or strategic processing has improved (Butler, 1993; 1994). 

 Our general point is that improved task performance is an incomplete measure of the range of 
changes that might occur in students’ approaches to tasks following strategy instruction.  Thus, what is 
required to assess changes in self-regulation, and ultimately to make judgments regarding the relative 
efficacy of instructional approaches, are more sensitive strategies for measuring a range of outcomes (e.g., 
Butler, 1993). Assessing changes in knowledge and beliefs requires measuring the variety of 
understandings that students construct over time while engaged in learning tasks. Finally, because self-
regulation involves a bi-directional interplay between knowledge and action, assessing strategic processing 
requires examining the links between students’ metacognitive awareness and their actual approaches to 
tasks. 

Measuring Metacognitive Knowledge and Strategic Processing 

 In the past decade, many researchers have developed strategies for assessing the broad range of 
instructional outcomes associated with strategy training interventions.  For example, a number of 
researchers have explicitly measured changes in students’ motivational beliefs following strategy training 
(e.g., Borkowski et al., 1986; Butler, 1994; Schunk & Rice, 1986; Wong, Wong, and Blenkinsop, 
1989).  Similarly, researchers have struggled with defining effective ways to measure changes in students’ 
metacognitive knowledge and strategic processing (e.g., Englert, Raphael, Fear, and Anderson, 1988; 
Graham, Schwartz, & Mac Arthur, 1993; Wong, Wong, & Blenkinsop, 1989). Finally, many researchers 
have adopted the productive strategy of measuring a range of outcome variables within single intervention 
studies (e.g., Butler, 1995; Ellis, Deschler, and Schumaker, 1989; Englert, Raphael, Fear, and Anderson, 
1988; Sawyer, Graham, and Harris, 1992; Schunk and Rice, 1992; Wong, Butler, Ficzere, Kuperis, 
Corden, and Zelmer, 1994).  While we do not wish to lose sight of the importance of simultaneous 
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measurement of a broad range of outcomes in intervention research, in the remainder of this paper we will 
focus our attention specifically on strategies for measuring changes in students’ metacognitive awareness 
and strategic approaches to tasks. 

 To establish guidelines for the development and evaluation of assessment approaches, we start by 
examining three theoretical problems that have shaped researchers’ assessment strategies to date. First, 
we describe how measurement approaches that assess knowledge about learning (metacognition) in 
isolation from learning behaviour (self-regulation) may not adequately capture either students’ knowledge 
about or self-regulation of learning.  Second, we contrast assessment approaches that measure mastery of 
task specific strategies to approaches that measure more globally the variety and complexity of knowledge 
and skill required to self-regulate learning. Finally, we reevaluate the goals of strategy training given a 
constructivist lens, emphasizing the importance of allowing for individualized construction of knowledge 
and the development of idiosyncratic processing routines (strategies). We argue for the need to define 
reliable and valid assessment strategies that can accommodate individual differences.   

The Relationship Between Metacognitive Knowledge and Self-Regulation 

 Consistent with our model in Figure 1, most models of metacognition distinguish between that which 
an individual knows about his/her own cognition (metacognitive knowledge) and the processes used to 
solve problems or complete tasks (Brown, 1987; Butler & Winne, 1995; Flavell, 1987; Torgeson, 1994).  
In this section, we argue that  effective assessment of metacognition, globally speaking (Brown, 1987), 
requires attention to the way in which these two components interact.  We suggest that assessment 
approaches which measure one or the other in separation may fail to validly assess either one. 

 The problems inherent in the measurement of metacognitive knowledge, regulation of cognition, and 
the interrelationship between them have been recognized by a variety of researchers (e.g., Brown, 1987; 
Ellis, Deschler, & Schumaker, 1989; Harris, 1986; Jacobs & Paris, 1987), who have attempted to devise 
assessment strategies that redress those difficulties.  For example, Brown (1987) cautioned that assessing 
students’ knowledge about cognition by means of verbal reports is a limited strategy.  This is in part 
because students may know things that they cannot articulate verbally (Brown, 1987, p.71), but that they 
can use to regulate behaviour.  On the other hand, students may also describe understandings about 
learning that have little relation to what they actually do.  As a solution to these problems, Brown (1987) 
encourages researchers to find strategies for assessing components of metacognition that are more 
accessible via behavioural measures.   

 Brown’s (1987) reservations about verbal reports were substantiated by Ellis, Deschler, and 
Schumaker (1989), who found that verbally expressed metacognitive knowledge did not necessarily 
translate into self-regulated behaviour in the classroom. Similarly, Butler (1994; 1995) found that adult 
students with learning disabilities, who had generally received a great deal of training in various academic 
and study skills throughout their school years, could often fluently describe multiple strategies for 
completing course work, so that on first impression their metacognitive knowledge appeared to be quite 
sophisticated.  Follow-up observations of actual task performance, however, suggested that among 
students with learning disabilities, relevant knowledge was limited and that they had trouble applying their 
generalized declarative knowledge in the context of actual tasks (see also Swanson, 1993). 

 That what students say and what they do are imperfectly related is not particularly surprising, but 
nonetheless has important implications for measuring metacognition.  For example, verbal report measures 
of metacognitive knowledge may effectively tap into students’ ability to articulate understandings in 
abstracted terms, potentially an important indicator of how reflective they are about learning (an aspect of 
metacognition), and of the extent to which they have abstracted generalized understandings from their 
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experiences with tasks that can be applied across contexts (a prerequisite to transfer; Salomon & Perkins, 
1989; Wong, 1994).  At the same time, verbal reports may simply recount inert, declarative knowledge 
that has little connection with past experience or future behavior.  Reliance only on verbal reports cannot 
tease apart these two possibilities.    

 This criticism is equally true of metacognitive measures which assess knowledge or regulation via 
self-reports on questionnaires or interviews.   For example, Jacobs and Paris (1987) outlined a taxonomy 
of metacognition that reflected both knowledge about learning (self-appraisal, consisting of procedural, 
declarative, and conditional knowledge) and cognitive processing (self management, consisting of 
planning, evaluation, and regulation). They developed a multiple choice measure of metacognition in 
reading, the Index of Reading Awareness (IRA), to tap both knowledge and processing dimensions.  
While they argue that the IRA format avoids some of the pitfalls of verbal reports, in that shy or 
inarticulate children can respond as well as more verbal peers, this measure does not allow direct 
assessment of the link between reported  knowledge or behavior and actual strategy use. Therefore, just 
as with verbal report data, students’ responses to the IRA may or may not reflect constructed 
understandings about learning that are linked with students’ regulation of tasks. 

 Finally, Harris (1986) described an assessment strategy she used to more directly measure students’ 
self-regulation of behaviour during learning activities.  Specifically, hypothesizing that private speech is 
used by children to help regulate their own behaviour (Luria, 1961; Vygotsky, 1978; Wozniak, 1972), 
Harris recorded incidents of private and social speech during problem solving and categorized them as 
task relevant or irrelevant. Her results indicated that task relevant and private speech increased as a result 
of metacognitive training, as did the time students persisted in tasks.  These results suggest that students’ 
task related and/or private speech, as well as their persistence in tasks, may serve as behavioural 
indicators of metacognitive processing.  

 While these behavioural measures are promising, we would also argue that behavioural measures 
alone  do not shed enough light on metacognitive processing.  This is because behaviour measures fail to 
illuminate how student’s abstracted metacognitive understandings (e.g., about tasks, strategies, themselves 
as learners, attributions, epistemological beliefs, etc.) mutually interact so as to influence their performance 
in tasks.  We argue, therefore, that a combination of self-report and behavioural measures is essential to 
effective assessment of metacognition, so as to evaluate the interplay between knowledge about learning 
and students’ strategic approaches to tasks. One example of such a multifaceted approach is the 
structured interview procedure used by Englert and her colleagues ( Englert, Raphael, Anderson, 
Anthony, & Stevens, 1991;  Englert, Raphael, Anderson, Gregg, & Anthony, 1989; Englert, Raphael, 
Fear, & Anderson, 1988), during which students both talk about and then implement specific strategies 
for writing. 

Specific Strategy Knowledge and the Development of Self-Regulation 

 A clear goal of strategy training interventions is to promote students’ mastery of task specific 
strategies.  Interventions that have successfully met this objective have been conducted using a variety of 
tasks, from mathematical problem solving (e.g., Montague, 1992; Schunk, & Cox, 1986), to reading 
(e.g., Graham & Wong, 1993; Jacobs & Paris, 1987; Pintrich, Anderman & Klobucar, 1994), listening 
comprehension (e.g., Elliot Faust & Pressley, 1986), writing (e.g., Englert, Raphael, Anderson, Anthony, 
& Stevens, 1991; Graham & Harris, 1989) and studying (e.g., Loranger, 1994). In many of these studies, 
the efficacy of intervention strategies, and more specifically, improvements in metacognition, have been 
inferred from evidence of students’ mastery of the specific strategies that have been taught. 
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 Parallel to our earlier argument about the limitations of task performance as an indicator of 
metacognitive changes, in this section we argue that mastery of specific strategy knowledge (Pressley, 
1986) is a necessary, but not sufficient indicator of development of metacognition. It is our view, first, that 
a demonstration of the ability either to describe a strategy (declarative knowledge) or to use a procedure 
efficiently (procedural knowledge) can occur without the kind of reflective awareness or management of 
activity that are central to the construct of metacognition. Second, strategy implementation is just one of 
the many processes that comprise self-regulation (i.e., analyzing tasks, setting goals, identifying, adapting, 
or inventing strategies, monitoring, adjusting approaches accordingly; Butler, 1995). Implementation of 
this full set of skills is not required to employ a task specific strategy in an instructed task.  Finally, the way 
in which specific strategies are implemented in the context of tasks depends on the interplay between a 
host of regulating activities (cognitive, motivational, and volitional) and prior understandings and beliefs 
(Alexander & Judy, 1988).  Effective assessment of metacognition requires examining how specific 
strategy implementation is embedded within this complex sequence of activities.   

 In assessing students’ metacognitive gains, some researchers have attempted to examine students’ 
metacognition from this broader standpoint. For example, Ellis et al. (1989) developed a series of 
measures to examine not only mastery of task specific strategies, but also students’ understanding about 
and use of executive processes across tasks.  More specifically, Ellis et al. trained students to use 
strategies across 12 reading, writing, and memory tasks. Then, they developed two measures to assess 
different aspects of metacognition.  The first, the Demands Assessment Probe (DAP), assesses students’ 
ability to specifically identify key components of tasks or skills needed to solve a problem. The second, 
the Executive Awareness Probe (EAP), assesses students’ ability to verbally describe 10 key executive 
behaviors. Finally, Ellis et al. (1989) directly evaluated students’ use of executive strategies using a near 
generalization, problem-solving task. Note that this multifaceted approach to measuring metacognition not 
only establishes a link between mastery of task specific strategies and developments in executive 
processing, but also explicitly coordinates students’ descriptions about knowledge with observations of 
what they in fact do.   

 Other authors, also taking a broader view of metacognition,  have stressed the importance of 
examining changes in cognitive processing in relation to the broader set of variables that influence students’ 
engagement in academic tasks (e.g., Harris, 1985; Meltzer, 1994).  For example, Torgeson (1994) has 
argued for simultaneous assessment of attributional style and other motivational characteristics in any 
complete assessment of the metacognitive skills of students with learning disabilities.  Harris (1985) has 
advocated for a multimethod and multivariate approach to examining the covariation among cognitive, 
affective, and behaviour variables during task performance.  Similarly, Meltzer (1994) has stressed the 
importance of uncovering the transactional relationships among cognition, affect, motivation, behavior, and 
learning. 

 This discussion suggests that measuring development of metacognition is much more complex than 
simply assessing students’ mastery of specific, task-relevant strategies.  At a minimum, researchers must 
examine the way in which strategies are implemented within the task domain while considering the wide 
range of processing activities that influence the shape of strategy implementation.  Further, attention must 
be paid to the way in which students’ mastery of specific strategies relates to their development of more 
generalized understandings about strategic processing (see Ellis, 1993;  Borkowski & Muthukrishna, 
1992; and Wong, 1994, for related discussions) and to how understandings at both levels can 
appropriately be measured.  
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Allowing for Idiosyncratic Constructions of Metacognitive Knowledge 

 In the majority of approaches to strategy training, researchers or teachers start by identifying a set of 
task specific strategies to be conveyed to students, often by means of direct instruction (e.g., Borkowski 
& Muthukrishna, 1992; Ellis, 1993; Pressley, 1986).  In this section we argue for a shift in instructional 
goals that has implications for the development of metacognition assessment strategies.  Specifically, 
persuaded by Butler’s (1994; 1995; in press) criticism of instructional approaches that teach the same set 
of strategies to all students, we suggest that strategy training models can allow for individualized 
development of strategies by students with unique strengths, challenges, and preferences.  We also argue 
that instructors should be cognizant and accepting of students’ idiosyncratic construction of metacognitive 
knowledge and skill (see Butler, in press). 

 Most strategy intervention researchers acknowledge the importance of students developing 
personalized strategies that meet their unique needs (e.g., Borkowski & Muthukrishna, 1992; Ellis, 1993; 
Montague, 1993; Swanson, 1990) at some point during instruction. At the same time, if students are 
encouraged to develop unique and personalized strategies, then a question arises in terms of what counts 
as a “correct” metacognitive knowledge or skill.  It is certainly easier to measure mastery (description or 
implementation) of common, clearly defined, specific strategy knowledge by students taught common 
processing routines. Our challenge is to define reliable and effective measurement strategies that 
accommodate both individual differences in the strategies learned and idiosyncratic constructions of 
knowledge (see Butler, in press). 

Guidelines for Measuring Metacognition and Strategic Processing 

  This review of the literature on strategies for measuring changes in metacognition and self-
regulation suggests five guidelines for measuring metacognition: 

1.  Assessment should capture the manner in which students link their abstracted understandings with 
action and the consistency of that link between what they say and what they do. 

2.  Assessment should provide an indication of students’ perception of strategies in relation to the 
whole set of regulating activities as well as the knowledge and beliefs that interact during task 
performance. 

3.  Assessment should measure not only cognitive strategies that students use to improve their learning, 
but also the motivation and volition control strategies they employ to protect their engagement in 
tasks (Corno, 1993; Butler & Winne, 1995).  

4.  Assessment should measure students’ adaptive and flexible use of strategies across tasks and their 
engagement in reflective problem solving through a recursive cycle of cognitive activities.  

5.  Assessment should incorporate students’ idiosyncratic knowledge and personalized routines. 

Strategies for Measuring Changes in Metacognition 

 In this section, we describe approaches that we have been developing for measuring metacognition 
as part of a multi-study research program on the efficacy of the Strategic Content Learning Approach to 
strategy instruction (SCL; Butler, 1994; 1995).  However, it would be inaccurate to say that the 
approaches we will describe were systematically developed based on the guidelines we have presented. 
Rather, our efforts to develop the guidelines were prompted by the challenges we faced as our 
approaches for measuring metacognition and strategic processing evolved. Thus, our intent in this section 
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is not to present a set of perfected measures in final form.  Instead, we describe the challenges we faced 
when developing our own approaches and illustrate some promising solutions we have derived. We 
conclude by outlining what we need to do in the future to improve our measurement strategies. 
        In her original SCL study, Butler (1993; 1995) based her approaches to assessing metacognition on 
measures used in previous research.  For example, she adapted a metacognitive questionnaire used 
previously by Wong and her colleagues (e.g., Wong et al., 1989) and by Graham and Harris (1989).  
This measure asked students to respond in writing to a series of questions tapping their metacognitive 
awareness of tasks, strategies, and their own strengths and weaknesses as learners.  Similarly, Butler 
(1993; 1995) drew from other researchers (e.g., Zimmerman & Martinez-Pons, 1989) to develop a 
strategy interview, which required oral descriptions of task specific approaches. Finally, she coupled these 
verbal report measures with direct observation of students’ strategy use and development.  In the 
continuation of her research program, Butler hoped to utilize the same questionnaire and interview 
measures used in her original study, as well as the scoring criteria used for these measures. But it was in 
the context of this subsequent research that we began to question the relative usefulness of approaches to 
metacognitive assessment.  Limitations to Butler’s (1995) original measures led us to modify our 
approaches, and ultimately to undertake this review. 

 

Table 1.  Questions asked as part of the metacognitive questionnaire. 

Metacognitive Questionnaire 
• What is reading textbooks about? 
• Are there some things that you like about reading textbooks?  Yes _____  No _____ 
 What are they? 
• Are there some things that you don’t like about reading textbooks?  Yes _____ No _____ 
 What are they? 
•   Is reading textbooks a hard thing for you to do?  Yes _____ No _____ 
 Explain. 
• How good a reader would you say you are?  Why do you think so? 
 Excellent         above average         average         below average         very below average 
• What things does a person have to LEARN to be a good reader? 
• Why do you think some people have trouble reading? 
• What things do you need to learn to be better at reading that you are now? 
• What goes on in your head when you are reading? 
• How do you read? 
 

 

 A unique characteristic of SCL intervention studies is that participants choose the task they will 
work on, so that, in any given study, participants may be working on different tasks.  Thus, in addition to 
the challenges outlined earlier, in SCL studies we were faced with the requirement of developing measures 
of metacognition that allowed both assessment of individual gains and comparison across students.  
Butler’s (1993; 1995) solution was to construct a series of parallel questionnaires and interviews, where 
students answered common questions, but where those questions referenced students’ selected tasks.  
One version of the Metacognitive Questionnaire used in Butler’s (1995; 1996) an SCL study is shown in 
Table 1. This version of the questionnaire comprises 10 open-ended questions targeted at a reading 
comprehension task. Notice that this questionnaire relies on verbal reports and, by itself, does not provide 
information about students’ actual strategic performance in tasks.    
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          As the number of cases in the SCL studies accumulated, we became aware that there were 
inadequacies with the scoring criteria that had been used in Butler’s original study.  While our observations 
of students during the intervention suggested that participants were making clear gains in metacognition, 
both in terms of their ability to articulate understandings and in their self-regulated engagement with tasks, 
our initial criteria for scoring did not seem to capture these changes.  As a result, we set out to revise our 
criteria using two parallel approaches: (1) we used a grounded theory approach to develop an 
understanding of the kinds of changes we were observing in adult students with learning disabilities who 
participated in the SCL approach, and (2) we conducted a review of the literature related to measuring 
metacognition, paying particular attention to the scoring criteria used. The merger of these two 
perspectives led to definition of our guidelines for measuring metacognition.      
 
 
Table 2.   Scoring categories and definitions. 
 
Category Definition 
 
Students’ Understanding About Tasks 

• Task Definition/Description 
 
 
• Quality Criteria 
 

 
 
• The student’s understanding of overall task 

purpose and of the relationships between specific 
task elements. 

• The student’s understanding of specific criteria for 
judging the quality of his/her own task 
performance. 

 
 
Students’ Understanding About Strategies 

• Strategy Description 
 
 
• Strategy Focus 
 

 
 
• The student’s ability to provide a clear and specific 

description of the strategies he/she uses to 
complete the task. 

• The degree to which students’ strategies are 
focused and personalized, in the sense that strategy 
elements are clearly interconnected and 
appropriate given the student’s perception of the 
task demands. 

 
 
Students’ Management of the Learning 
Process 

• Monitoring 
 
 
 
• Motivation/Action Control 
 

 
 
 
• The student’s description of learning difficulties 

(cognitive or performance) and of how he/she 
reflects on their learning activities to manage his/her 
learning. 

• The student’s understanding of the kinds of 
thoughts or emotions that interfere with his/her 
learning and of action control strategies that help 
him/her to stay on task.   

 

 



Assessing Metacognitive Change     11 
 Based both on our theoretical model of self-regulation and on our qualitative reexamination of the 
students’ responses to the metacognitive measures, we identified three major categories of potential 
changes in the metacognitive awareness of adults participating in SCL.  Each of these was further divided 
into two subcategories. Scoring criteria were then developed for each of these subcategories, based on 
our qualitative and theoretical analyses.  The categories of metacognitive awareness we derived are 
presented in Table 2. 

 The first of the major metacognitive categories in our revised scoring framework measures changes 
in students’ understanding about tasks.  Within this category, we identified two different aspects of task 
understanding, reflected in each of the subcategories.  One subcategory relates to students’ ability to 
describe task demands, recognizing both the overall purpose of the task (e.g., to read for meaning) and 
specific task elements (e.g., to pull out main ideas). The other subcategory describes students’ ability to 
articulate specific criteria for judging the success of task performance, information necessary to support 
effective self-monitoring (Butler & Winne, 1995).  

 The second major category of metacognitive change, students’ understanding about strategies, was 
also broken down into two subcomponents. The first reflects students’ ability to provide a clear and 
specific description of task approach strategies.  The second assesses the extent to which students’ 
approaches are focused and personalized.  More specifically, we noticed in our qualitative analysis of 
student responses that, in early intervention sessions, students could often provide excellent descriptions of 
numerous strategies (abstracted verbal descriptions), with little concrete understanding of how to select 
among those approaches to meet task demands, or of how to employ strategies when self-regulating 
learning. In contrast, during later sessions, students often described fewer strategies, but could clearly 
articulate why and how those strategies were appropriate, and how they would use those strategies in 
practice. We concluded that it is not necessarily the quantity of task specific strategies that students can 
describe that predict strategic performance, but rather students’ ability to contextualize specific strategies 
in terms of task demands.  The second subcategory of strategy understanding was targeted at capturing 
this development. 

  The final major category used in our new scoring criteria describes students’ management of the 
learning process. The first of the subcategories under this general heading, monitoring, focuses the way in 
which students’ reflectively keep track of their progress and then modify approaches to manage learning 
outcomes.  As such, this dimension measures students’ management of their cognitive learning activities.  
In contrast, the second subcategory under this heading assesses students’ ability to manage motivation 
and emotions.  More specifically, the criteria used to score student responses in this category measure 
students’ ability to articulate their own motivational or emotional problems, and to define effective action 
or motivation control strategies to protect their engagement in tasks.  

        In developing a strategy for coding these categories, we found considerable similarity between our 
criteria and those used by Englert et al. (1988) in their study of students’ metacognitive knowledge about 
writing. For example, Englert et al. developed three vignettes describing the writing problems of three 
hypothetical children and used these in conjunction with a structured interview to assess students’ 
metacognitive awareness.  Their scoring criteria assessed students’ (a) knowledge about text organization, 
(a) knowledge about writing strategies, (c) monitoring of writing quality, and (d) strategies for revising.  
Englert et al.’s scoring scheme thus attends to the broad set of cognitive activities central to self-regulation, 
and maps nicely onto the major categories of metacognition we defined.  Similarly, based on a sampling of 
responses, Englert et al. developed scoring criteria for each category, so that possible scores on each 
ranged from 0 - 3.  We also drew on this element of Englert et al.’s coding model when developing our 
scoring criteria.  
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 At the same time, because Englert et al.’s intervention model focuses on teaching all students 
common information, about tasks and strategies, the scoring criteria used to determine metacognitive 
awareness depended on definition of the “correct” metacognitive knowledge that students were guided to 
construct.  So, for example, students’ understanding of writing task demands are counted as “correct” if 
they reflect specific writing structures (e.g., compare and contrast) taught as part of the intervention.  In 
developing our scoring criteria, we needed to deviate from Englert et al.’s scheme to allow for 
idiosyncratic, but equally reasonable, understandings about tasks, strategies, and self-regulation that might 
reflect development of metacognitive awareness. So, for example, we wanted to be able to give credit to 
students who recognized the need to build structure into their writing, without constraining the type of 
structure that might be imposed. Further, we were again faced with the problem of defining criteria that 
were equally effective across tasks. 

         The scoring criteria we ultimately established are presented in Table 3.   As with Englert et al.’s 
(1988) criteria, students’ responses relevant to each of the six subcategories were evaluated on a 4 point 
scale (e.g., from 0 to 3).  Because we found in our examination of the data from both the metacognitive 
questionnaire and the strategy interview that students interpreted questions variably and tended not to 
repeat themselves, we instructed raters to carefully read all responses on each of the measures before 
scoring that measure. They were instructed to use information on any part of the questionnaire to score a 
category, and told that responses to one question might be relevant to more than one category.  Raters 
were also asked to provide reasons for their scores and to provide  supporting quotations. Interrater 
agreement in application of the scoring criteria to the metacognitive measures ranged from 83% to 89%. 
 
 
Table 3.   Scoring criteria for our metacognitive measures. 
 
a) Task understanding. 
Task Definition/Description (Students’ description of task elements) 
 
0 Nothing relevant to the task is indicated in the response. The students doesn’t describe the task. 
1 The student lists concrete task elements or makes nonspecific statements that are not interrelated or 

connected. (e.g., “Solutions and connections” or “Understanding what I’ve read”.) 
2 The student has a general understanding of the task or of a global purpose, but hasn’t connected task 

elements to one another or to that purpose.  (e.g., “Writing essays is about putting together information in 
a logical order”.) 

3 The student has a clear overview of the task purpose and connects that purpose with concrete task 
elements. The description must have a clear focus and be specific. (e.g., “Solving math problems is about 
applying the math concepts that have been learned to actual problems which is a demonstration of 
understanding through performance.”) 
 

Quality Criteria (Students’ criteria for judging task completion or quality) 
 
0 The student states that he/she doesn’t know how to judge task quality or gives an irrelevant, off--topic 

response.  (e.g., “I’m done when it’s time to go to bed”.) 
1 The student relies on others to make the judgment of task quality or uses external criteria. (e.g., “I know 

it’s a good essay if I get a good mark.”) 
2 The student has a general sense of what counts as OK for the task.  (e.g., “I know when an essay’s good 

because I can read it through and it makes sense.”) 
3 The student provides a clear description of how to judge the quality of his/her own work in a focused, 

personalized way.  His/her response demonstrates both a general understanding and concrete elements to 
check.  (e.g., “I know when I’ve read a chapter successfully because I can complete the chapter questions 
at the end of the chapter and I can also do a self-test and I know all the vocabulary.”) 
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b) Strategy understanding. 
Strategy Description  (Students’ concrete description of the strategies they use) 
 
0 The student doesn’t describe any strategies for completing the task. 
1 The student’s description is vague or nonspecific.  (e.g., “I try to get a grip on the information, and try to 

go through it really well”.) 
2 The student recognizes one or more specific approaches relevant to the task, but the description is limited 

or unclear.  (e.g., “I try to read through the chapter thoroughly once, and then twice if I have enough 
time.”) 

3 The student’s description is both clear and specific; strategy elements are interconnected and clearly 
relevant to the task.  (e.g., “When writing an essay, I first brainstorm, then make up a rough outline. I 
review the outline, and then....”) 
 

Strategy Focus (Students’ ability to describe a personalized and focused approach to tasks 
 
0 The student doesn’t describe any strategies for completing the task. 
1 The student describes one or more approaches that are not linked to one another or to the demands of the 

task.  (e.g., “I try and get it all done”.) 
2 The student provides steps and some sense of the connection between steps and/or the task.  (e.g., “I 

read it through and highlight the most important points, the things I think will be on the test.”) 
3 The student provides a clear and focused description of how he/she approaches the task in a personalized 

way. The link between strategy elements and the students’ perception of the task is clear. (e.g., “I study 
the most important information until I feel like I know it very well, and do well on the self-tests that I make 
up.”) 
 

 
c) Managing Learning. 
Monitoring/Reflection (Students’ understanding/description of the overall learning process; 
How students are reflecting on the process of learning and managing that) 
 
0 The student provides no evidence of assessment of his/her own learning process (problems in the task) or 

of how to manage his/her own learning (assess/check learning). 
1 The student demonstrates limited understanding of how to assess problems, understanding, or 

performance.  (e.g., “There are some things I find difficult”). 
2 The student provides a clear, but not necessarily complete assessment of his/her problems in the task, but 

doesn’t provide a concrete plan for checking progress or managing learning. (e.g., “I will read and reread a 
paragraph and still not remember or understand what is being said”.) 

3 The student provides a clear assessment of problems or an awareness of the process or learning, 
including a description of approaches for managing their learning (which may or may not be effective).  
(e.g., “I’ve noticed that I have trouble mid-way through a chapter, so that’s when I have to really 
concentrate and make myself stay attentive.”) 
 

Motivation/Action Control (Students’ description of strategies for managing motivation or 
volition) 
 
0 The student provides very vague or non-specific information related to factors that impede his/her 

performance in tasks. (e.g., “I just can’t stick with it”.) 
1 The student mentions that they experience interfering thoughts or emotions, but doesn’t describe any 

actions to support their task performance. (e.g., “I feel frustrated when trying to write an essay”.) 
2 The student mentions interfering thoughts or emotions and provides a general statement about how they 

might change the situation to manage learning.  (e.g., “When I get frustrated, I usually have to stop and 
take a break.”) 

3 The student’s comment provides both a description of interfering emotions or thoughts and specific 
strategies for managing task performance.  (e.g., “When I get frustrated, I may take a break. But, if I don’t 
have time, I stop and take a deep breath and sit back for a bit”) 
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 As part of their scoring, raters were instructed to assign the score of “n/a” (i.e., not applicable) in 
cases where a student failed to address a particular issue, but only when information about that issue was 
not specifically requested. This sometimes happened because dimensions represented in our scoring 
criteria are broadly conceptualized and comprehensive, reflecting more than was directly asked of 
students at the time of our data collection. So, for example, while some students spontaneously provided 
information about topics (e.g., changes in action control strategies), highlighting the importance to us of 
measuring changes in that dimension as part of our assessment of metacognition, other students (who 
might have made similar gains) didn’t independently raise that issue.  At the same time, we decided to 
apply the full range of scoring criteria when evaluating students’ responses to the questionnaire and 
interview in order to determine the categories that were consistently  targeted.  We then used that 
information to direct our further development of metacognitive measures. 

 For the purposes of this paper, we will present selected results from our scoring with the intention of 
illustrating how we used that information to inform our understanding of the process of measuring 
metacognition.  To this end, Table 4 presents the results of our scoring of the metacognitive questionnaire 
across 20 students in two studies.  This table presents mean ratings on each category where consistent 
ratings were obtained (task definition, strategy description, strategy focus, and monitoring).  Changes in 
three of these four subcategories were found to be significant (p<.05), while changes in the fourth 
subcategory were in the expected direction.  At the same time, the two blank categories in Table 4 (task 
quality and action control) suggest that the metacognitive questionnaire did not consistently provide 
information about these important self-regulating processes, either from pre- to posttest, or across 
students.  This implies that we need either to adapt the questionnaire or employ additional approaches to 
measure those changes more systematically. 
 
 
Table 4.   Pre- to Posttest means, standard deviations, t-test results, and effect sizes for each of the 
categories from the metacognitive questionnaire across two SCL studies. 
 

Measure n Pretest Posttest t p<1 Effect size2 
Task Understanding 

Task Definition 
(max = 3) 
 
Task Quality 
(max = 3) 

 
20 
 

 
1.40 
(.60) 

 

 
1.65 
(.67) 

 

 
-.1.42 

 
 

 
.09 

 

 
.42 

Strategy Understanding 
Strategy Description 
(max = 3) 
 
Strategy Focus 
(max = 3) 

 
20 
 
 

20 
 

 
1.90 
(.55) 

 
1.70 
(.66) 

 

 
2.25 
(.72) 

 
2.10 
(.64) 

 

 
-1.93 

 
 

-2.99 
 

 
.05 

 
 

.004 
 

 
.64 

 
 

.61 
 

Managing Learning 
Monitoring 
(max = 3) 
 
Action Control 
(max = 3) 

 
20 
 

 
1.85 
(.49) 

 

 
2.35 
(.67) 

 

 
-3.25 

 

 
.003 

 

 
1.02 

 

Total 
Metacognitive awareness 
(max = 12) 

 
20 

 
6.85 

(1.63) 

 
8.35 

(1.76) 
 

 
-4.46 

 
.001 

 
.92 

1  one-tailed test 
2  Effect size calculated using the pretest standard deviation as an estimate of variance prior to the intervention. 
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 These data suggest that the metacognitive questionnaire measures changes in students’ 
understanding about strategies most effectively. Particularly interesting are the observed improvements on 
the strategy focus dimension, a category we developed that is unique to SCL studies. This result lends 
credence to our claim that students’ ability to articulate task appropriate strategies (e.g., as measured by 
our strategy description category) by itself is not the only dimension of strategy knowledge that should be 
assessed. It was students’ ability to provide a focused and personalized description of how strategies met 
specific task needs that changed most consistently following students’ participation in SCL strategy 
training. 
 
 
Table 5.  Pre- to Posttest means, standard deviations, t-test results, and effect sizes for each of the 
categories from the metacognitive questionnaire across two SCL studies. 
 

Measure n Pretest Posttest t p<1 Effect 
size2 

Task Understanding 
Task Definition 
(max = 3) 
 
Task Quality 
(max = 3) 

 
11 
 
 

11 

 
1.82 
(.98) 

 
1.27 
(.90) 

 
2.18 
(.40) 

 
2.00 
(.89) 

 
-1.30 

 
 

-2.03 

 
n.s. 

 
 

.04 

 
.36 

 
 

.81 

Strategy Understanding 
Strategy Description 
(max = 3) 
 
Strategy Focus 
(max = 3) 

 
11 
 
 

11 
 

 
1.91 
(.54) 

 
1.55 
(.52) 

 
2.09 
(.94) 

 
2.00 

(1.00) 

 
-.80 

 
 

-1.61 
 

 
n.s. 

 
 

.07 

 
.33 

 
 

.86 
 

Managing Learning 
Monitoring 
(max = 3) 
 
Action Control 
(max = 3) 

 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 

 
 
 
 

 
 
 
 

Total 
Metacognitive awareness 

      (max = 12) 

 
11 

 
6.55 

(2.30) 

 
8.27 

(2.76) 

 
-2.55 

 
.02 

 
.75 

1  one-tailed test 
2  Effect size calculated using the pretest standard deviation as an estimate of variance prior to the intervention. 

  

 Also interesting is the questionnaire’s ability to measure changes in students’ descriptions of 
monitoring their cognitive activities while learning.  Thus, including this scoring category also taps into 
students’ perceptions of the relationship between specific strategy knowledge and the broader cognitive 
activities associated with self-regulation.  While the strategy focus category explores the relationship 
between students’ strategy use and task understanding, the monitoring category explores their perception 
of obstacles and their adaptive use of strategies in those contexts. 

 Based on these results, we have concluded that, even though it relies on verbal reports, the 
metacognitive measure is a useful tool for measuring certain aspects of metacognition.  It is particularly 
helpful in tapping students’ abstracted understandings about task specific strategies.  It is also useful for 
measuring students’ perceptions of the relationship between strategy implementation and other processes 
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that comprise self-regulated learning.  Thus, our plan is to continue to employ and revise this measure.  At 
the same time, more systematic strategies for assessing students’ understanding of task quality and of 
action control strategies are clearly required.  

  Preliminary results from our strategy interview suggest that one of the questions included there may 
have the potential to tap into the task quality category (see Table 5).  Over the past two SCL studies, the 
strategy interview has evolved.  In the first of these studies, students were asked two sets of questions 
related to their chosen task, one which targeted their knowledge of task requirements (e.g, “What is your 
goal when you write an essay? What are you trying to do? How would you know when you’ve done a 
good job”), and one which targeted their understanding of task specific approaches (“Is there any 
particular method you use now to write an essay?”; Zimmerman & Martinez-Pons, 1988).  In the second 
study, we made sure to more consistently probe students’ criteria for judging the adequacy of their 
performance.  Pooled results across the two studies on the strategy interview are presented in Table 5. 

 The strategy interview format permitted us to obtain fuller, richer descriptions of students’ 
idiosyncratic knowledge, personal routines, and beliefs related to personal strengths and weaknesses.  At 
the same time, the data in Figure 5 suggest that the interview could be more systematic in its measurement 
of important aspects of self-regulation.  We lost some data because of failures in audio equipment as part 
of the second study, but the small number of observations included in the table (n = 11) indicate that our 
strategy interview did not as consistently target the dimensions of metacognition we had identified as 
important.  Nonetheless, we present these preliminary findings to show the interview’s potential to tap into 
students’ changing perceptions of task quality, a category not explicitly tapped by our metacognitive 
questionnaire. Because of the importance of students’ task understanding to effective self-regulation, and 
particularly to monitoring, we feel that it is important to refine our ability to tap into this category measure. 
Thus, we feel that the strategy interview has potential, if we can add questions and more consistently 
probe to flesh out our assessment of students’ strategic approaches to tasks.    

 Both the metacognitive questionnaire and the strategy interview measure students’ ability to 
verbally convey declarative and procedural knowledge about self-regulated processing. At the same time, 
neither directly measures the relationship between students’ metacognitive knowledge and their actual self-
regulation in tasks.  In our most recent study, we have been piloting an additional measure more similar to 
that used by Englert and her colleagues (e.g., Englert et al., 1988), the Self-Regulated Learning 
Assessment (SRLA).  As part of this measure, students are required to bring a specific example of the 
task they are working on (from their actual work) to the assessment session.  Then, in the first stage of the 
assessment, students are asked to verbally describe their understanding of the task (e.g., what they need 
to do in the task, the criteria they would use to judge whether they had done well), their understanding of 
strategies (e.g., the method they would use to approach the task, why they would use that method), and 
their approaches to managing their learning (e.g., what they would do if they encountered an obstacle).  
They are also explicitly asked about their strengths and weaknesses as learners, and how those influence 
their approaches to tasks.  Note that, with the exception of action control strategies, questions asked of 
students as part of the first half of the SRLA measure students’ abstracted understandings about five out 
of the six categories we identified as relevant to students’ metacognition.   

 In the second part of the SRLA, students are asked to work through the same tasks unaided 
while the researcher observes. During task completion, students are asked to describe verbally what they 
are doing, while the researcher takes structured notes.  At the end of the pilot study, our intent is to return 
to our grounded theory approach to generate scoring categories and criteria for this measure.  Our hope is 
that the SRLA will allow us to directly compare students’ abstracted descriptions to their actual 
engagement in tasks.  
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Meeting the Guidelines 

         Earlier in this paper, we presented five guidelines that we suggest should be considered when 
measuring metacognition. In this final section, we reconsider our measurement strategies in light of these 
guidelines, at the same time suggesting directions for further development. We will consider each of the 
guidelines in turn: 

1. Assessment should capture the manner in which students link their abstracted understandings with 
action and the consistency of that link between what they say and what they do. 

 Currently, two of our measures (the metacognitive questionnaire and strategy interview) rely on 
students’ verbal reports to assess metacognition.  At the same time, we were somewhat surprised to find 
that our approach to coding the verbal report data allowed us to evaluate students’ perceptions of the 
connection between strategy use and other aspects of self-regulation.  Specifically, at posttest, students 
provided more focused descriptions of how specific strategies met task demands, and of how they 
applied cognitive strategies in the face of barriers or obstacles.  This suggests that, if coded to assess these 
kinds of connections, verbal report data can provide indirect evidence of students’ link between strategy 
knowledge and performance.  Nonetheless, we believe our assessment of metacognition will be more 
robust when we add in the SRLA.  We expect that this tool will allow us to more directly compare the 
theories students articulate verbally with their actual performance in the same tasks.  We are working on 
developing a systematic approach for scoring SRLA observations.    

2. Assessment should provide an indication of students’ perception of strategies in relation to the 
whole set of regulating activities as well as the knowledge and beliefs that interact during task 
performance. 

 As noted above, our revised scoring criteria have allowed us to examine students’ perceptions of 
the relationship between specific strategies and the broader set of cognitive activities central to self-
regulation (e.g., analysis of task demands; monitoring).  We believe that this is one of the major 
contributions of our scoring strategies.  Further to meeting this assessment guideline, we expect that results 
from the SRLA will allow us to observe students’ generalized metacognitive understandings in relation to 
self-regulating behaviours in the context of actual tasks.  Thus, this combination of measures and the 
scoring criteria we have described may go a long way towards assessing changes in metacognition. 

 At the same time, there are a range of metacognitive outcomes not assessed by our three 
metacognitive measures.  As a result, in each SCL study, we have measured additional outcomes not 
discussed in this paper so far.  For example, we also use questionnaires to assess changes in students’ 
perceptions of self-efficacy and attributions for performance.  Also, we conduct qualitative analyses to 
chronicle changes in students’ strategies across time, to identify the extent to which students play an active 
role in the development of strategies, and to trace students’ transfer of strategic approaches across 
contexts and across tasks. We would argue that all these sources of information must be used in tandem 
to paint a complete picture of the knowledge and behaviour that interact when students self-regulate their 
engagement in tasks.    

3. Assessment should measure not only cognitive strategies that students use to improve their learning, 
but also the motivation and volition control strategies they employ to protect their engagement in tasks. 

 We suggest that an important contribution of our qualitative analysis of adult students’ metacognitive 
gains during SCL studies is the emphasis on action control strategies, reflected in the development of our 
management of learning subcategories (see Tables 2 & 3).  We added this category based on the 
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observation that many of our students, during pretesting, intervention sessions, and posttesting, described 
the struggles they had with managing their motivation while working through tasks.  Further, after 
participating in SCL, some students reported dramatic improvements in terms of their development of 
action control strategies.  Thus, on both empirical and theoretical grounds (e.g., Corno, 1993), we would 
argue for the importance of measuring these outcomes.  Unfortunately, the questions asked of students in 
both the metacognitive questionnaire and strategy interview did not consistently measure students’ 
strategic approaches to managing motivation.  Our aim for our next study is to revise each of our 
measures to more directly assess students’ knowledge and regulating activities in that area.  

4. Assessment should measure students’ adaptive and flexible use of strategies across tasks and their 
engagement in reflective problem solving through a recursive cycle of cognitive activities.  

 The coding categories we have developed for our the metacognitive questionnaire and strategy 
interview provide some information about the way in which students employ strategies adaptively in the 
face of obstacles and/or task demands (e.g., task description, task quality, monitoring).   At the same 
time, additional assessments are required to more comprehensively measure the degree to which students’ 
actively and reflectively employ strategic approaches when learning.  In SCL studies, we have tried to 
measure this outcome in several ways.  For example, as part of the strategy interview, we ask students 
questions not only about the task they have chosen to work on, but also about their approaches to other 
tasks.  We hypothesized that, if students started to approach learning tasks generally in a problem solving 
manner, than changes in understandings about strategic processing should be evident across tasks.  Our 
analyses of these data are underway. We have also completed qualitative analyses of students’ 
descriptions of strategy use during the intervention period, looking for strategy development and 
adaptation across contexts and tasks.  Results from these analyses are reported elsewhere (Butler, 1996). 

5. Assessment should incorporate students’ idiosyncratic knowledge and personalized routines. 

 A second, major contribution of our approach to scoring metacognitive data, is the development  of 
an approach that allows for students’ idiosyncratic construction of metacognitive knowledge and skill. In 
the development of each of our measures this has been a primary focus. Due to the individualized nature 
of SCL, and considering the fact that each student works on tasks specific to his/her needs, the items 
comprising each instrument had to be individualized. Further, the scoring criteria we have developed have 
been designed to accommodate the idiosyncratic, personalized nature of regulation and strategy use.  That 
is, none of the criteria require mastery of specific information (e.g., learning of a particular task approach 
strategy) as an indicator of metacognitive knowledge.  Instead, the criteria for scoring require students to 
describe and justify how they are thinking about strategies in the context of specific tasks.  For example, a 
strategy description might receive a high rating if the student provides a clear description that is clearly 
relevant to the task (see Table 3). This criterion therefore allows students latitude to describe any of a 
number of strategies, so long as use of that strategy can be clearly defended.  It is our view that this aspect 
of our scoring is consistent with theoretical notions of what metacognitive knowledge should be, which is 
personalized knowledge that has emerged from experiences with tasks. Further, the results obtained to 
this point from both the Metacognitive Questionnaire and the strategy interview indicate that such an 
approach has potential validity.   

        In summary, it appears that the measures we have been developing have the potential to tap central 
components of students’ metacognitive knowledge, particularly their understandings about tasks and 
strategies. Further, by eliciting students’ personalized understandings of the nature and purposes of tasks, 
we have begun to develop a sense of how they build and use customized routines to achieve their goals. 
We have been able to obtain rich descriptions of the strategies they use and the way in which these 
interconnect with each other and with the demands of the task. We have begun to measure the degree to 
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which students reflect upon their own cognitive activity as they seek to manage their own learning 
processes. At the same time, there are a number of areas where our work has barely begun. We are in 
the process of developing the SRLA, a measure that we hope will help us to establish a connection 
between metacognitive knowledge and behavior. Further, we need to expand our measures so that they 
address a broader set of metacognitive components.  Finally, we have yet to formally evaluate our 
measures with respect to reliability and validity.  We will continue to address these issues in our on-going 
evaluations of SCL. 
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