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ABSTRACT 

This thesis study set as its objective to investigate the effect of a 

comprehensive intervention to develop strategic learners on 

participating teachers and students.  

The intervention, named CORE Program for Strategic Teaching 

and Learning, was implemented throughout the entire curriculum by 

every teacher in Grades 7 – 12 in the Classical School. A combination 

of qualitative and quantitative methodology was used for the study. 

Grade 7 students were chosen for research purposes. Teacher 

participants included both certified and non-certified individuals, all with 

degrees in their area of instruction, whose experience ranged from 

none to decades. The student population was atypical, as it was 

composed of very highly-achieving and above average students in a 

private school.  

A review of the literature was made in an attempt to determine 

the critical elements of strategic learning and the necessary 

components for a successful intervention. Metacognition, self-

regulation, self-efficacy, attribution for success, learning goal 

orientation, motivation, volitional control, and learning strategies were 

found to be interactive processes within strategic learning. Borrowing 

from chaos theory, strategic learning was viewed as a complex web of 

interacting influences, from which one could not extract a particular 

element to examine. Therefore, the study attempted to implement an 



intervention that would affect all of the above-named skills and 

attitudes exemplified by strategic learners.  

Teachers involved accepted the intervention and utilized it within 

their teaching, showing progress in ease of inclusion with years of 

experience in the program. The study data showed that the intervention 

had a generally positive student learning effect on 17 out of 21 items 

surveyed, with statistical significance determined for five items. The 

intervention was equally effective with very high-achieving students as 

well as with the lowest achieving students in the population studied.  



 

 

I hereby certify that the work embodied in this dissertation is the result 

of original research and has not been submitted for a higher degree to 

any other University or Institution. To the best of my knowledge and 

belief, the thesis contains no material previously published or written by 

another person except where due reference is made in the thesis itself. 

 

 

 

          

 





i 

TABLE OF CONTENTS 

ABSTRACT........................................................................................... iii 

LIST OF TABLES ............................................................................... viii 

LIST OF FIGURES ...............................................................................ix 

ACKNOWLEDGEMENTS.....................................................................xi 

CREDO VT INTELLIGAMKEYWORDS ...............................................xii 

KEYWORDS....................................................................................... xiii 

CHAPTER 1: Introduction to the Study................................................. 1 

Background of the Study................................................................... 2 

The Problem Statement .................................................................... 4 

Professional Significance of the Study .............................................. 4 

Overview of Methodology.................................................................. 5 

Delimitations...................................................................................... 7 

CHAPTER 2: Review of the Literature.................................................. 9 

Strategic Learning and Chaos Theory............................................. 10 

Characteristics of Strategic Learners .............................................. 12 

Theoretical Background .................................................................. 14 

Metacognition.................................................................................. 16 

What is Metacognition? ............................................................... 16 

Metacognition’s Role in Strategic Learning.................................. 17 

Metacognitive Phenomena–Knowledge....................................... 19 

Cognitive Self-Appraisals .........................................................20 

Person. ................................................................................ 20 



ii 

Task. 21 

Strategies. ............................................................................21 

Cognitive Self-Monitoring ........................................................ 22 

Metacognitive Experiences ..........................................................23 

Metacognition--Implications for an Intervention............................24 

Self-Regulation ................................................................................26 

Metacognition and Self-Regulation ..............................................26 

The Role of Self-Regulation in Strategic Learning .......................30 

Feedback in Self-Regulation ........................................................31 

Self-Regulated Learning Strategies .............................................32 

Self-Regulation--Implications for an Intervention..........................33 

Self-Regulation and Self-Efficacy.................................................33 

Self-Efficacy and Attribution.............................................................34 

Self-Efficacy .................................................................................34 

Influences on Self-Efficacy ...................................................... 35 

Benefits of High Self-Efficacy .................................................. 38 

Attribution .....................................................................................39 

Ability vs. Effort Attributions ..................................................... 40 

The Role of Metacognition in Self-Efficacy and Attribution...........41 

Self-Efficacy and Attribution--Implications for an Intervention ......42 

Goal Orientation ..............................................................................43 

Mastery Goal Orientation vs. Performance Goal Orientations......44 

Mastery Goal Orientation......................................................... 45 



iii 

Performance Goal Orientation .................................................46 

The Role of Metacognition in Goal Orientation ............................ 48 

Goal Orientation--Implications for an Intervention........................ 49 

Motivation and Volitional Control..................................................... 50 

Motivation .................................................................................... 51 

The Role of Volitional Control in Maintaining Motivation.............. 52 

Volitional Control Strategies......................................................... 53 

Motivation and Volitional Control-Implications for an Intervention 53 

Cognitive Learning Strategies ......................................................... 55 

Student Use of Cognitive Learning Strategies ............................. 58 

Metamemory--Knowledge about Strategies................................. 62 

General Strategy Knowledge ...................................................62 

Specific Strategy Knowledge ...................................................62 

Metamemory Acquisition Procedures.......................................63 

Cognitive Learning Strategies--Implications for an Intervention... 64 

Summary Comments ...................................................................... 68 

CHAPTER 3: Method.......................................................................... 69 

Research Perspective ..................................................................... 69 

Research Context ........................................................................... 71 

Participants ..................................................................................... 74 

Preliminary Exploration and Teacher Training Period  (September 

2000 – June 2003) ............................................................ 74 

Teachers ..................................................................................74 



iv 

Students .................................................................................. 80 

Active Research Period (September 2003 – June 2004) .............82 

Teachers ................................................................................. 82 

Case Study Teachers .............................................................. 84 

Teaching before the Preliminary Period ...............................84 

Teaching since the beginning of the Preliminary Period.......84 

New to teaching at the beginning of the Active Research 

Period ........................................................................85 

Students .................................................................................. 85 

Instruments Used ............................................................................89 

Scaled ..................................................................................... 89 

Surveys ................................................................................... 90 

Interviews ................................................................................ 90 

Observations ........................................................................... 91 

Materials Used.................................................................................91 

Teachers ......................................................................................91 

PowerPoint Presentations ....................................................... 91 

Booklets................................................................................... 94 

Videos ..................................................................................... 95 

Students .......................................................................................98 

Survey ..................................................................................... 98 

PowerPoint Presentations ....................................................... 98 

Booklets................................................................................... 98 



v 

Procedure...................................................................................... 100 

Background................................................................................ 100 

Preliminary Period – September 2000 to June 2003..............100 

Teachers............................................................................ 102 

Students............................................................................. 104 

Active Research Period – August 2003 through June 2004. ..... 105 

Teachers ................................................................................105 

Students – Grade 7 ................................................................108 

Analysis of Data ............................................................................ 109 

Teachers.................................................................................... 109 

Students .................................................................................... 110 

General Distribution ...............................................................111 

Highest and Others Distributions............................................112 

Summary Comments .................................................................... 114 

CHAPTER 4: Results........................................................................ 115 

Overview ....................................................................................... 115 

Teacher interviews ........................................................................ 116 

Analysis One: Categories of teacher talk about CORE.............. 116 

Teacher Mr. B ........................................................................118 

Teacher Mrs. A.......................................................................120 

Teacher Ms. D........................................................................122 

Teacher Talk Summary Comments ........................................... 123 



vi 

Analysis Two: Teacher responses to specific questions about 

CORE..............................................................................124 

Effects on teachers................................................................ 124 

Effects on students ................................................................ 127 

Teacher Perception Summary Comments .................................129 

Student survey...............................................................................130 

Survey Section A – Learning......................................................134 

Descriptive statistics .............................................................. 134 

Inferential statistics ................................................................ 136 

Section A Summary Comments............................................. 137 

Survey Section B – Strategies for reading .....................................138 

Descriptive statistics .............................................................. 138 

Inferential statistics ................................................................ 141 

Section B Summary Comments............................................. 142 

Section C – Writing ....................................................................143 

Descriptive statistics .............................................................. 143 

Inferential statistics ................................................................ 146 

Section C Summary Comments ............................................ 146 

Chapter 4 Summary Comments ....................................................147 

CHAPTER 5: Discussion...................................................................149 

Restatement of the problem ..........................................................149 

Review of the methodology ...........................................................150 

Summary of the results..................................................................151 



vii 

Discussion of the results ............................................................... 153 

Interpretation of the findings ...................................................... 153 

Teachers ................................................................................153 

Students.................................................................................154 

Relationship of the current study to prior research .................... 154 

Teachers ................................................................................155 

Students.................................................................................156 

Theoretical implications of the study.......................................... 157 

Teachers ................................................................................157 

Students.................................................................................158 

Explanation of unanticipated findings ........................................ 159 

Students.................................................................................159 

Researcher’s insights ................................................................ 161 

Teachers ................................................................................161 

Students.................................................................................162 

Implications for practice ............................................................. 163 

Teachers ................................................................................164 

Students.................................................................................164 

Recommendations for further research ..................................... 165 

APPENDICES…………………………………………………………………………167 

REFERENCES………………………………………………………………………..541 

 



 viii 

LIST OF TABLES 

 

1. Preliminary Period Faculty 2000-01 with Degree and 

Experience 75 

2. Preliminary Period Faculty 2001-02 with Degree and 

Experience 77 

3. Preliminary Period Faculty 2002-03 with Degree and 

Experience 79 

4. Number of Student Participants by Grade and Gender 

during the Preliminary Period 81 

5. Active Research Period Grade 7 Teachers 83 

6. SAT Scores and Gender of Students in the Active 

Research Phase 86 

7. Instruments  and Surveys Used 90 

8. Teacher Materials Used by Type and Period 97 

9. Student Materials Used by Type and Period 99 

10. Tests of Difference in Pre- and Post-Measures of Student 

Opinion 131 

 



ix 

LIST OF FIGURES 

Figure 1. McNemar Test for the Significance of Changes. 112 

Figure 2. Kolmogorov-Smirnov Two-Sample Test. 113 

Figure 3. Teacher Mr. B responses analyzed in terms of 

frequency and spatial relationships. 118 

Figure 4. Teacher Mrs. A responses analyzed in terms of 

frequency and spatial relationships. 120 

Figure 5. Teacher Ms. D responses analyzed in terms of 

frequency and spatial relationships. 122 

Figure 6. Difference in the percent of positive responses at pre-

test versus post-test for Section A general learning 

questions. 134 

Figure 7. Differences in the percent for H-Maths SAT versus L-

Maths SAT groups for Section A general learning 

questions. 135 

Figure 8. Differences in the percent for H-Reading SAT versus 

L-Reading SAT groups for Section A general learning 

questions. 136 

Figure 9. Difference in the percent of positive responses at pre-

test versus post-test for Section B general questions 

about reading. 138 



x 

Figure 10. Differences in the percent for H-Maths SAT versus L-

Maths SAT groups for Section B general questions about 

reading. 139 

Figure 11. Differences in the percent for H-Reading SAT versus 

L-Reading SAT groups for Section B general questions 

about reading. 140 

Figure 12. Difference in the percent of positive responses at pre-

test versus post-test for Section C general questions 

about writing. 143 

Figure 13. Differences in the percent for H-Maths SAT versus L-

Maths SAT groups for Section C general questions about 

writing. 144 

Figure 14. Differences in the percent for H-Reading SAT versus 

L-Reading SAT groups for Section C general questions 

about writing. 145 

 



xi 

ACKNOWLEDGEMENTS 

I am so appreciative of my supervisor, Dr. Brendan Bartlett, 

whose brilliant work inspired me to take up a study of strategic 

learning. He personifies a rare combination of great intellect with 

kindness, patience and humor. I fully recognize what a great privilege it 

was to work under his direction. Dr. Peter Grimbeek and Dr. Elias 

Gordon were generous with their time, resources, and insights. I am 

thankful to these “three wise men” from whose direction I was fortunate 

to benefit. 

My family is incredible. To my husband, William, who really IS a 

rocket scientist – thank you for guiding me through the morass of 

statistical analysis. To my father, Dr. Brannan, and my sister, Dr. Kukal 

– thank you for actually reading all those drafts, and providing your 

comments. To my mother, Shirl, the best proofreader I have ever met – 

thank you! Greater love has no family member than to actually read 

another’s dissertation, and seem interested in it! Elizabeth, my 

daughter – I would have had a data meltdown if you had not proved so 

competent in checking and rechecking answers. I am indebted to my 

eldest, Anna, for years of encouraging interest, and for heartily 

embracing the research in her own teaching. And thank you to my son, 

Caleb, who always asked how things were progressing, and let me 

know how proud he was of me.  

 



xii 

Longtime friend and co-worker, Kristen Sanger, has my undying 

gratitude for her proofreading skills and making the APA Manual her 

bible, helping me navigate the formatting process. Many thanks go to 

Kristen Schwark for helping keep all the piles of paperwork and data 

organized and finding everything when it was thought lost. 

Thanks go to the Board of Trustees, who was so supportive in 

allowing me to implement my thesis study at our school, to provide for 

expenses associated with the degree, and for their continued 

encouragement. My true appreciation goes to the faculty of my school 

for enthusiastically embracing the thesis study, and incorporating it into 

their own teaching. They are amazing. Many thanks also to the 

hundreds of students who participated in the various aspects of this 

study.  

CREDO VT INTELLIGAM



xiii 

KEYWORDS 

 

Attribution for Success 

Capable learner/ High Achiever 

Cognitive Multi-level Web 

Goal Orientation 

Learning Strategy 

Mastery Orientation 

Metacognition 

Motivation 

Performance Orientation 

Self-efficacy 

Self-regulation 

Skill 

Strategic Learning 

Volitional Control 

Will 



xiv 



 1 

CHAPTER 1: INTRODUCTION TO THE STUDY 

How does a school develop strategic learners? The answer to 

this question requires an understanding of what approach might most 

effectively benefit students, as well as of how teachers can best be 

encouraged to utilize that approach. It is important for educators to 

discover means through which we can effectively build students’ 

strategic learning skills. Once these skills are well developed, students 

will be equipped to carry them over into learning situations both inside 

and outside the formal setting (Borkowski, Carr, & Pressley, 1987; 

Fellenz & Conti, n.d.; Ley and Young, 1998; Osman, & Hannafin, 1992; 

Okgaki & Sternberg, 1990).  

As educators we seek to understand how we might develop in 

our students the strategic skills and attitudes necessary for learning. 

Researchers have identified a number of attributes shared by strategic 

learners (Ley & Young, 1998; Schunk & Zimmerman, 1994; Weinstein, 

1996; Zimmerman, 1986), and have shown us a variety of ways and 

settings (Ames, 1992; Ridley, Schutz, Glanz, & Weinstein, 1992) in 

which we can help students to become more effective as learners. 

However, research findings are not always available to, or used to 

inform, the practice of educators in schools. For this reason, many 

researchers (Ames, 1990; Levin & O’Donnell, 1999; Pressley, 

Borkowski, & O’Sullivan, 1984) have identified a need for schools to 

take knowledge that has been gained through scholarly research, and 
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use it successfully in the reality of the school setting. This study 

attempts to address that need in the area of strategic learning amongst 

a population of capable learners. 

Background of the Study 

Research on strategic learning and interventions for teaching 

learning strategies indicates that the development of strategic learners 

involves much more than an effective use of learning strategies. 

Several factors have been found to affect the successful 

implementation of interventions designed to develop strategic learners. 

While a metacognitive basis is foundational (Bartlett, 2003, 1991; 

Hattie, Biggs, & Purdie, 1996; Borkowski, J. G., Carr, M., & Pressley, 

M., 1987), Hattie et al. (1996) also found that affective components 

such as self-efficacy, attributions, goal orientation, motivational beliefs, 

and volitional control are critical in a student’s choice to actually use 

the strategies they are taught. Moreover, researchers have found that 

such skills and attitudes are readily influenced by teaching (Ames, 

1992; Hattie et al., 1996).  

Where intentional programs designed to enable students to 

become strategic as learners do exist in schools, it seems they are 

most often remedial in nature. Does the intentional development and 

metacognitive refinement of strategic processes yield benefits in 

capable learners? Capable students must utilize a robust 
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metacognitive system that strategically facilitates the learning process 

from beginning to end. Pintrich & DeGroot (1990) found that high 

achieving students also benefit from instruction in strategic learning. 

Ames & Archer (1988) found that highly capable students tended to 

use strategies more in classrooms that encouraged such use. Other 

research in the area of reading seems to disagree that strategic 

instruction is beneficial for such students (Dowhower, 1999). A search 

of the ERIC database using the descriptors “strategic learning” plus 

“academically gifted” resulted in one result pertaining to gifted students 

with learning disabilities. It appears that a more focused understanding 

of the effectiveness of strategic learning instruction amongst high 

capability learners is needed for educators who wish to thoughtfully 

approach teaching that particular student group. This study will add to 

that knowledge base. 

An intervention aimed at strategic learning development must 

take many factors into consideration in order to be successful. Ames 

(1992) has suggested that: 

A comprehensive intervention requires attention to salient 

classroom structures, identification of principles and strategies 

that can be mapped onto these structures, and generation of 

exemplary practices that can be integrated into all curriculum 

areas and within all aspects of day-to-day classroom routine. (p. 

268) 
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The Problem Statement 

The nature of an intervention to develop strategic learners, if 

comprehensive such as suggested by Ames (1992) above, raises 

many questions. Is it feasible to do as she suggests? If the critical 

elements of strategic learning are identified, is it possible to develop 

and enhance their presence within the day-to-day learning and 

teaching culture of a specific school? What is the effect on teachers of 

implementing a long-term program to develop strategic teachers?  Will 

they perceive benefits, and will they integrate strategic teaching into 

their teaching over the long-term? What is the effect on students of 

implementing a long-term program to develop strategic learners? Will 

above average and very highly achieving students benefit?  

Professional Significance of the Study 

This thesis study attempted to answer the above questions in a 

school-based study. Findings from educational research were 

incorporated into a comprehensive intervention systematically 

implemented by teachers throughout the curriculum in the target 

secondary school setting, with the intent to assist students to develop 

the necessary cognitive, metacognitive and affective skills and 

perspectives that have been identified by researchers as important 

elements of strategic learning. This study may help educators 
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understand what components are necessary to include in an 

intervention that develops strategic learners (Pressley, Woloshyn, 

Lysynchuk, Martin, Wood, & Willoughby, 1990).  

The population studied, that of above average and 99th 

Percentile students, is not typically researched with respect to strategic 

learning. Other schools might interpret the findings and consider their 

application in terms of the similarities and differences they observe 

between their own settings and context and that described here. 

An anticipated result is that benefits from such modelling within 

the limits of generalization and from the positive outcomes of such 

interventions, will extend to students’ subsequent secondary, university 

and graduate education, as well as throughout the years of lifelong 

learning that await them. I have not attempted to discover the long-term 

effects of the intervention. Rather I have explored it and its 

consequences for students in a specific context.  

Overview of Methodology 

The Preliminary Period from August 1999, to June 2003, was 

used to develop a faculty culture in Grades 7 – 12 that embraced 

strategic teaching and learning. The program, called CORE Program 

for Strategic Teaching and Learning, was used in different forms to 

train both students and teachers. This extended training resulted in a 

number of teachers throughout Grades 7 – 12 who were experienced 
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and expert in teaching for strategic development in students, as well as 

a large number of students who were conscious strategic learners.  

The Active Research Period, from August 2003, to June 2004, 

focused only on Grade 7 teachers and students. The choice of Grade 7 

students was required to ensure that they had not been exposed to 

CORE prior to the study’s Active Research Period. Grade 7 teachers 

were expected to include CORE within the curriculum of their 

coursework by utilizing CORE student materials and by explicating to 

and encouraging in their students the attitudes and behaviors 

exemplified by strategic learners. Students were surveyed before the 

intervention period. Three teachers chosen for close study were 

interviewed and observed, and two additional Grade 7 teachers were 

observed teaching a CORE lesson. Students were again surveyed at 

the end of Active Research Period. Responses were paired, and 

statistical analysis using McNemar Test for the Significance of 

Changes (Siegel, 1956) was conducted on survey data from the pre 

and post test pairs. If significance of change was found, questions were 

then analyzed using the using the Kolmogorov-Smirnov Two-Sample 

Test (Siegel, 1956) to compare changes between 99th Percentile 

students and the Lowest students in the sample. 
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Delimitations 

The long preliminary period, during which a faculty culture of 

strategic teaching was developed, is both a strength and a weakness 

of the study. In such an environment, new teachers received support 

and encouragement for the effort involved in teaching strategically, and 

veteran strategic teachers had colleagues who inspired and challenged 

them when things began to seem old. However, replicating a similar 

study will require a significant time commitment from those involved. 

A factor which will limit the generalizability of the study is the 

unique population studied. A private school filled with highly capable 

learners is not the context within which a majority of educators do their 

daily work. However, the special population is served by many other 

private schools, and in public institutions as well, perhaps in special 

classes or courses, perhaps mainstreamed into classes with a variety 

of learning abilities. A better understanding of the benefit to capable 

students will be helpful to educators who already realize the value of 

strategic learning instruction for less capable students. 

This chapter has provided a brief overview of a school-based 

study on strategic learning development in a population of capable 

learners. The following chapter will provide a review of the literature 

that provided the ideas and theories upon which the study was based. 
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CHAPTER 2: REVIEW OF THE LITERATURE 

The literature review encompassed a wide body of literature that 

approached the concept of strategic learning from different 

perspectives. The review was focused on determining those factors 

within the strategic learning system that are most important and readily 

influenced by intervention. 

There was no agreed upon definition of strategic learning found 

in any of the educational dictionaries or glossaries consulted. Strategic 

learning includes much more than the use of learning strategies by 

students. It is the result of a confluence of factors at play within and 

between the student and the learning environment that results in the 

development of certain skills and attitudes. The work of second 

generation cognitive psychologists such as Barsalou (1999), Hutchins 

(1995) and Lakoff and Johnson (1999) acknowledge the inherent 

complexity of conceptual/perceptual processes. Strategic learning 

seems to be most understandable when viewed as an inter-influential 

system, described by Hardy (2001) as a cognitive, multilevel, non-

linear web of interacting factors. The working definition of strategic 

learning used throughout this thesis is as follows: a quality of learning 

resulting from the beneficially synergistic system formed when certain 

attitudes and behaviours are utilized.  

This literature review will first consider the implications of Chaos 

Theory with respect to Strategic Learning as a basis for understanding 
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its dynamic, complex and inter-influential nature. The characteristics of 

strategic learners are then explored to find critical elements of strategic 

learning. The construct of metacognition is reviewed next for 

examination of its constant role as agent within the strategic learning 

web. Each element identified as critical to strategic learning is then 

reviewed in a particular order to highlight their synergistic nature. 

These elements include self-regulation, self-efficacy, success 

attribution, goal orientation, motivation, volitional control, and learning 

strategies. Analysis of the active role of metacognition at play in each 

of these critical elements of strategic learning is given after its review, 

with implications for an intervention designed to develop strategic 

learners. 

Strategic Learning and Chaos Theory 

Strategic learners are characterized by many different skills and 

attitudes. Metacognition, self-regulation, self-efficacy, attribution, goal 

orientation, motivation, volitional control, and cognitive learning 

strategies have been identified as critical, and will be reviewed in the 

following pages. In considering the desirability of students to be open 

to strategic learning as part of their personal and social development, 

and of teachers to be aware and skilled in scaffolding an instructional 

response, the interconnections amongst these concepts need to be 

understood. 
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Hardy (2001) described a cognitive “multilevel web, that 

instantiates inter-influences between forces and sub-systems 

interacting in a connective and dynamical (sic) fashion” (p. 1). This 

concept is an outgrowth of investigations of complex dynamic systems 

(chaos theory), attempting to understand a range of systemic 

interactions and processes. Strategic learning can be viewed from the 

perspective of chaos theory as a system formed by the 

abovementioned skills and attitudes working together--a cognitive 

multilevel web. There are also at play in the web of strategic learning at 

least three other complex, multilevel and non-linear webs--

metacognition, self-regulation, and motivation. 

Any attempt to isolate and infer causality from the introduction of 

one particular skill or attitude in an intervention designed to develop 

strategic learners will fail. As Hardy (2001) explained: 

Inter-influence is . . . . nondeterministic without being random, 

and it does not exhibit strict causality, while nevertheless 

showing an influence on the future state of the system. Inter-

influences are pervasive in complex systems of the web type. 

They are to be found whenever there is an interaction of a great 

(and indefinite) number of forces that not only have a 

simultaneous influence, but are themselves modified by the web 

of interactions they are part of. (p. 2) 
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It is for this reason that strategic learning must be approached in 

an intervention with many critical aspects considered and 

instructed, rather than in the more usual manner of considering 

one component at a time. However, to review the literature it is 

helpful to consider each factor separately. 

Characteristics of Strategic Learners 

Strategic learners are metacognitive about their work; use self-

regulated learning strategies; are mastery goal oriented; have high 

perceptions of self-efficacy; have well-developed strategy knowledge; 

engage appropriate motivational beliefs; and exercise volitional control 

(Ames, 1992; Ames & Archer, 1988; Corno, 1993; Paris & Winograd, 

1990; Pintrich & DeGroot, 1989; Weinstein, 1996; Zimmerman, 1990; 

Zimmerman & Martinez-Pons, 1988). Many of these areas overlap in 

their influence on students. Together, they exercise an intense 

enhancement of students’ abilities to be successful in formal schooling. 

Each is a field of study in and of itself, with multiple arenas of operation 

and importance. While the literatures in these areas are extensive, 

purposes of the present review have narrowed the author’s 

investigation and report to those ideas in each area that relate directly 

to established or prospective linkages to strategic learning. 

Weinstein (1996) described strategic learners as those who 

have the skill, will, and self-regulation strategies needed to be effective 
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and efficient in meeting their academic goals. Weinstein’s description 

of the strategic learner is useful in that it acknowledges research from 

various areas of study on successful students. Her description 

incorporates all aspects of strategic learning mentioned in the above 

paragraph, within the three readily understood categories of skill, will, 

and self-regulation. It provides a suitable framework from which to 

discuss the attributes of strategic learners, and identifies necessary 

components for those seeking to enhance students’ strategic learning 

capabilities. 

Weinstein (1996) considered that strategic learners possess five 

types of knowledge. First, they understand themselves as learners. 

Second, they understand the different types of learning tasks that they 

might be asked to do in classes. Third, they know about “strategies and 

methods for acquiring, integrating, thinking about, and using new 

knowledge” (p. 49). They also know related content from their own 

previous learning and how such prior content knowledge and 

understanding can be used to interpret new knowledge, which 

constitutes the fourth type of strategic knowledge. The fifth category 

she proposed is knowledge about current and future contexts and uses 

for new knowledge that make the information presented important or 

useful. 

Within Weinstein’s (1996) system, these five types of knowledge 

provide the skill for being strategic. However, skill alone is not enough. 
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Weinstein proposed that students also must want to learn. To do so 

requires a will to set and accomplish reasonable learning goals. 

Together, the skill and will to be strategic seemingly provides a synergy 

for learners that each alone does not enact. Having broadly-based 

skills for acquiring and using knowledge without the will to use those 

skills is to fall short of being a strategic learner. Wanting to be skilful 

without having the skills to do so is likewise an impediment. Similarly, 

self-regulation, the third strategic learning element identified by 

Weinstein, is essential. She described self-regulation as actions that 

individuals use to systematically manage their learning and ensure the 

accomplishment of learning goals. As useful as Weinstein’s conception 

of strategic learning is, however, it does not provide a clear explanation 

for the role of metacognition in the areas of skill, will, and self-

regulation, nor for the inter-influences of other factors that compose the 

skill, will, and self-regulation areas she has identified as strategic 

learning. 

Theoretical Background 

The literature on strategic learning proceeds from research done 

in several areas from a number of theoretical perspectives. Included in 

this review is research from six different but related perspectives. 

These are attribution theory, volitional theory, theory of self-regulation, 

constructivism, social cognitive theory, action control theory and 
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metacognitive theory. The integrating device in the examination was 

provided when each of the first five areas was found to share a 

relationship with metacognitive theory. Additionally, chaos theory was 

used to identify strategic learning as a multilevel non-linear system of 

inter-influencing forces and sub-systems (Hardy, 2001). 

Explanations of strategic learning behaviours in the research 

literature often seem to cite overlapping causal influences without 

calling attention to their inter-influential nature. The following statement 

is typical: “Four important areas affecting the use of learning strategies 

are: metacognition; motivation; memory; and self-regulation.” Such a 

statement is accurate with regard to learning strategy use. However, 

from a causal perspective, it is simplistic. It does not provide for the 

clear interactions at work, such as those between metacognitive self-

appraisals and motivation, or the fact that memory is subsumed under 

metacognition in metamemory and that self-regulation is a result of the 

metacognitive function of cognitive self-management. As exemplified 

above, metacognition is found interacting with each area described.  

Much of the research on strategic learning has been done by 

those interested in pursuing the primary topic of self-regulation of 

learning. As a construct, self-regulation is discussed from several 

different theoretical perspectives (Zimmerman, 1989b). It is pivotal in 

the development of strategic learners (Weinstein, 1996). Yet, self-

regulation of learning is not effectively implemented by students unless 



16 

they have certain motivational beliefs and attributions that lead them to 

adopt particular achievement goal orientations. Such orientations lead 

students metacognitively to use, or not use, various self-regulatory and 

learning strategies (Ames, 1992; Corno & Kanfer, 1992; Garcia, 

McCann, Turner, & Roska, 1998; Miller, Behrens, Greene, & Newman, 

1993). Many of the processes of strategic learning, identified as self-

regulatory by one author or motivational by another, are elsewhere 

identified as metacognitive without any explanation of the reasoning 

behind the differing labels assigned. These apparent discrepancies can 

lead to confusion. 

This review of the literature on strategic learning seeks to clarify 

the discussion by employing metacognition as the unifying thread 

through a critical examination of what research has shown to be 

contributing factors in strategic learning, including self-regulation.  

Metacognition 

What is Metacognition? 

Underlying any understanding of strategic learning is the 

concept of metacognition. Literally “thinking about one’s thinking” in the 

broadest sense, the term metacognition is used to refer to “learners’ 

awareness and knowledge of their own learning processes, as well as 

their tendencies to control those processes during learning” (Derry, 
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1990, p. 349). Borkowski, Carr, Rellinger, & Pressley (1990) 

“conceptualised metacognition in terms of a number of interactive, 

mutually related components” (p. 55). In an attempt at more precision, 

Hacker (n.d.) stated that the general consensus definition of 

metacognition should include: “knowledge of one’s knowledge, 

processes, and cognitive and affective states; and the ability to 

consciously and deliberately monitor and regulate one’s knowledge, 

processes and affective states”. This struggle for clarity in our 

understanding of the construct is apparent also in Kearney’s (1997) 

insistence that too many theorists have overlooked the affective 

component of active metacognition. 

Metacognition came into use as an explanatory concept for 

“behind the scenes” learning in large part through the work of Flavell 

(1978) and Brown (1978). While Flavell emphasized the cognitive self-

appraisal aspects of metacognition, Brown emphasized its cognitive 

self-monitoring aspects (Counter & Fellenz, n.d.; Paris & Winograd, 

1990). Today, researchers agree that metacognition encompasses 

both approaches (Borkowski, 1987; Counter & Fellenz, n.d; Kearney, 

1997; Paris & Winograd, 1990).  

Metacognition’s Role in Strategic Learning 

Metacognition undergirds many aspects of the learning process, 

and can be perceived to be a multilevel non-linear system of inter-
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influential forces and sub-systems (Hardy, 2001), influencing the 

strategic learning web. Metacognition is a concept of uncertain limits, 

but has wide implications for learning. Because metacognition is 

responsible for so many aspects of formal learning (Flavell, 1979; Paris 

and Winograd, 1990) and can be influenced by instruction (Flavell, 

1979; Hattie, Biggs, & Purdie, 1996), it is foundational to all instruction 

for strategic learning. The lack of an explication of the role of 

metacognition within the strategic learning web led to a review of the 

literature on metacognition that sought an understanding of its 

relationship to the various aspects of strategic learning. 

Information on metacognition in this review provides a 

perspective on the hows and whys of those aspects of metacognition 

that affect strategic learning. This perspective was taken as a means of 

providing a unifying thread or explanatory construct throughout the 

review of the literature pertaining to research on strategic learning. The 

relationships within the web of strategic learning are complex, 

overlapping, and quite difficult to explain. Each of the components 

identified as critical – metacognition, self-regulation, attribution, self-

efficacy, goal orientation, motivation, and various kinds of strategy 

knowledge--will be considered in more detail in later sections. Since 

metacognition is such a “fuzzy” concept (Hacker, n.d.; Paris and 

Winograd, 1990) a perspective drawing attention to its role in strategic 

learning will be productive in relation to the purposes of the review. 
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Metacognitive Phenomena–Knowledge 

Flavell (1979) asserted that a person’s ability to control “a wide 

variety of cognitive enterprises occurs through the actions and 

interactions amongst four classes of phenomena: metacognitive 

knowledge; metacognitive experiences; goals (or tasks); and actions 

(or strategies)” (p. 906). Without reducing the import of Flavell’s 

construct of metacognition, for the purposes of this review a 

combination of these classifications has been used. Metacognition has 

been considered from the perspective of two classes of phenomena, 

metacognitive knowledge and metacognitive experiences, each of 

which includes goals (or tasks) and actions (or strategies). An overview 

of these two broad classes of metacognition follows. 

Flavell (1979) held that metacognitive knowledge is composed 

primarily of beliefs about how the three major factors of person, task, 

and strategy interact to affect learning. Current interpretations of 

metacognitive knowledge build on the three major factors within 

cognitive self-appraisals by including the area of self-monitoring, and 

hold that metacognitive knowledge is augmented by metacognitive 

experiences (Borkowski, Carr, & Pressley, 1987; Counter & Fellenz, 

n.d.; Kearney, 1997; Paris & Winograd, 1990). 
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Cognitive Self-Appraisals 

Paris and Winograd (1990) defined metacognitive beliefs as 

“expectations that students hold with regard to thinking and learning” 

(p. 27) which includes perceptions about “agency, instrumentality, 

control, and purpose” (p. 29). This definition is very similar to that of the 

cognitive self-appraisals aspect of metacognitive knowledge. Using a 

different term but with similar meaning, Ridley, Schutz, Glanz, and 

Weinstein (1992) defined metacognitive awareness as “the process of 

using reflexive thinking to develop awareness about one’s own person, 

task, and strategy in a given situation” (p. 294). It is the general 

consensus of research that through cognitive self-appraisals, in each of 

the three areas of person, task and strategy, learners build 

metacognitive knowledge to understand a given learning situation in 

order to effectively use their metacognitive abilities (Counter & Fellenz, 

n.d., p.5). 

Person. 

Cognitive self-appraisals in the area of the person variable are 

composed of an individual’s expectations (beliefs) about their thinking 

and learning (Counter & Fellenz, n.d.). Paris and Winograd (1990) 

stated that students have beliefs about agency, students’ views of 

themselves as learners and of their own cognitive abilities; 

instrumentality, the realization students have of the connections 

between their use of learning strategies and ensuing learning; control, 
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centred around students’ understanding that they through their actions 

are responsible for their academic successes; and purpose, students’ 

understanding of the purposes of their learning, positive expectations 

for their academic performance, and the value they hold for success. 

Self-efficacy, attribution, goal-orientation and motivation (all discussed 

later) are influenced by the cognitive self-appraisals students make in 

the area of person. 

Task. 

Cognitive self-appraisals in the area of task involve students’ 

understandings of the available information about a task (Counter & 

Fellenz, n.d.). They lead learners to determine the cognitive difficulty of 

the task set, the effort required to complete it, the steps needed to 

accomplish it, and the value that it holds for the individual in terms of 

attainability, interest, and utility (Flavell, 1979; Paris and Winograd, 

1990; Zimmerman, 1989a). Metacognitive task knowledge influences 

both motivation and cognitive strategy use. 

Strategies. 

Cognitive self-appraisal about strategies is the third area 

identified by Flavell (1979). Student knowledge of strategies leads to 

the choice of a particular strategy for a given learning task, and to the 

belief that certain strategies work for them in certain situations. Various 

components of strategy knowledge are reviewed in more detail later 

(see pp. 62-68). The knowledge students possess about strategies is 
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foundational to the second aspect of metacognitive knowledge, 

cognitive self-monitoring (Brown, 1978; Butler & Winne, 1995; Paris & 

Byrnes, 1989). 

Cognitive Self-Monitoring 

Students’ metacognitive knowledge of person, task, and strategy 

factors resulting from cognitive self-appraisals allows for active 

management of the learning process through cognitive self-monitoring 

(Borkowski et al., 1987), the second aspect of metacognitive 

knowledge. Cognitive self-monitoring involves the continuing 

assessment of a selected plan for learning, the student’s progress in 

the learning task, the effectiveness of the strategies being used, and 

revisions as necessary (Paris and Winograd, 1990; Zimmerman, 

1989a). This aspect of metacognitive knowledge is often referred to as 

the process of self-regulated learning (Ridley et al., 1992; Zimmerman, 

1989b). An overview of self-regulated learning is provided below (see 

pp. 26-33). 

The theory of metacognition emphasizes personal appraisal and 

self-management. Metacognitive knowledge gained through cognitive 

self-appraisals and cognitive self-monitoring enables students to 

become active participants in learning, and promotes valued learning 

characteristics such as creativity, persistence and problem-solving 

(Paris and Winograd, 1990). A frequently used metaphor is that 
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metacognition provides the “tools” necessary for students to 

accomplish the task of formal learning (Bartlett, 1991; Levin, 1986; 

Paris and Winograd, 1990). 

Metacognitive Experiences 

Flavell (1979) defined metacognitive experiences as “any 

conscious cognitive or affective experiences that accompany and 

pertain to any intellectual enterprise” (p. 906). Metacognitive 

experience is essential for the development of self-regulated learning, 

goal orientation, self-efficacy, attributions and motivation because it 

influences students’ orientations to tasks and their beliefs in their 

personal abilities (Paris & Winograd, 1990). Paris and Winograd (1990) 

have suggested expanding the concept of metacognition to include 

affective and motivational aspects of learning. However, this seems an 

unnecessary suggestion. As Kearney (1997) insisted, the 

metacognitive experiences described by Flavell (1979) are affective 

accompaniments of cognitive self-appraisals and cognitive self-

monitoring within metacognitive knowledge. The original construct of 

metacognition already includes the affective and motivational aspects 

of thinking. 

The presence of affective elements within metacognition is also 

indicated within metacognitive experiences. Although metacognitive 

experiences are in some respects a secondary result of metacognitive 
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self-appraisals and self-monitoring, they play an important role in 

strategic learning. Metacognitive experiences influence motivation by 

helping to shape students’ beliefs about self-efficacy, attributions, goal 

orientation, control, and the benefits of strategy use. 

Flavell (1979) emphasized that metacognitive knowledge might 

often influence learning without a learner being conscious of its work 

and may, indeed, be faulty. [Metacognitive experiences may also have 

such influence, and also lead the learner astray.] At first glance 

Flavell’s statement might seem antithetical to the very definition of 

metacognition, which emphasizes learner awareness and control. 

However, it is not. Metacognitive self-appraisals and self-monitoring, 

and the attendant metacognitive experiences from those activities, form 

a student’s metacognitive system. As such they continue to influence 

learning patterns long after the instructional activities forming that 

knowledge and experiential feedback experience are concluded. Once 

automatic, the user’s awareness may often be below the threshold of 

consciousness and without careful monitoring of procedure.  

Metacognition--Implications for an Intervention 

Because of the long-term effects of a metacognitive system 

upon learning, it is important for students to be deliberate and 

systematic when examining their cognitive self-appraisals and cognitive 

self-monitoring, and in understanding the inter-relationships, along with 
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the metacognitive experiences, that together make up the 

metacognitive system. If the processes were well understood, it could 

make the influence of metacognition observable to students, and 

therefore more likely to be operational within their control. Paris and 

Winograd (1990) identified two benefits of increased metacognitive 

awareness: responsibility for learning is transferred from teacher to 

student; and positive self-perceptions, affect, and motivation are 

promoted amongst students. If this theory is correct, it suggests that 

educators should teach students to make accurate and helpful 

cognitive self-appraisals and should train them in a skilful use of 

cognitive self-monitoring strategies. 

The role of metacognition is often back grounded (Flavell, 1979). 

Nonetheless, it is an important influence on strategic learning in many 

of its manifestations (Paris & Winograd, 1990). Those factors that 

seem to contribute most to strategic learning and that are amenable to 

intervention were selected from the research. Review of the literature 

on each factor of the strategic learning web was a necessary precursor 

to understanding the metacognitive relationships at play. Through an 

effective metacognitive intervention to develop strategic learners, 

students’ concepts of self-efficacy, success attribution, goal orientation, 

motivation, and strategy use in self-regulation of learning can be 

positively affected in order to provide optimal metacognitive conditions 

for learning (Hattie et al., 1996; Borkowski et al., 1987; Paris & 
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Winograd, 1990; Paris & Byrnes, 1989; Ridley et al., 1992). Proceeding 

from the basis of the previous review of metacognition, other aspects of 

strategic learning are now presented.  

Self-Regulation 

Metacognition and Self-Regulation 

Kanfer and Ackerman (1990) offered a definition of self-

regulation as comprised of “the two following components: (a) 

cognitions about one’s abilities, effort, and functioning, and (b) 

strategies for control over one’s cognitive activity” (p. 686). These two 

components seem to perform essentially the same functions as the two 

aspects of metacognitive knowledge, cognitive self-appraisals and 

cognitive self-monitoring. However, although there are obvious 

similarities, the work of other researchers (Butler & Winne, 1995; Ley & 

Young, 1998; Weinstein, 1996; Zimmerman & Martinez-Pons, 1986) 

indicates a difference. 

The various proposed lists of self-regulated learning strategies 

and specific attributes of self-regulated learning are helpful in 

discerning the difference between self-regulation and metacognitive 

knowledge. Self-regulation is a system of skills and attitudes, 

influenced by metacognitive knowledge and metacognitive 

experiences, which is used to accomplish academic goals. The inter-
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influences between forces and sub-systems interacting in a connective 

and dynamic fashion within the construct of self-regulation are 

apparent in the difficulties researchers have differentiating self-

regulation and metacognition. 

Zimmerman (1990) conducted an overview of definitions of self-

regulation, concluding that: 

. . . definitions of students’ self-regulated learning involved three 

features: their use of self-regulated learning strategies, their 

responsiveness to self-oriented feedback about learning 

effectiveness, and their interdependent motivational process. 

Self-regulated students select and use self-regulated learning 

strategies to achieve desired academic outcomes based on 

feedback about learning effectiveness and skill. (p. 6-7) 

He later attested to difficulty in defining self-regulation because 

many processes of self-regulation overlap (Zimmerman, 1994). A part 

of the difficulty in using self-regulation as an explanatory construct is 

because it does not perform as an independent causal agent, but 

rather as one part of the multilevel non-linear system of strategic 

learning. 

Zimmerman (1994) stated it is easier to recognize self-regulation 

when used as a descriptive construct rather than as an explanatory 

construct. Descriptively, teachers recognize that self-regulated learners 

are “(a) self-starters who display extraordinary persistence on learning 
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tasks, (b) confident, strategic, and resourceful in overcoming problems, 

and (c) usually self-reactive to task performance outcomes” 

(Zimmerman, p. 5). If considered from the perspective of metacognitive 

influence, the first of Zimmerman’s descriptors would result from 

cognitive self-appraisals and self-monitoring about person. The second 

descriptor results from cognitive self-appraisals and self-monitoring 

about strategy, and the third from cognitive self-appraisals and self-

monitoring about task. Each area also reflects the influence of 

metacognitive experience as a result of these activities in self-appraisal 

and self-monitoring. 

Ley & Young (1998) conducted an overview of the research to 

describe the specific attributes of self-regulated learners. They found 

that self-regulated learners display four characteristics: academic time 

management (goal management and goal directedness, task planning, 

and scheduling); meaningful and directed practice (situations for 

practice created by the student and those in which the student 

participates within the classroom); appropriate use of cognitive and 

metacognitive strategies; and self-efficacy beliefs that encourage the 

functioning of the other characteristics. These four characteristics, 

though different from the three chosen by Zimmerman (1994) share 

certain similarities. Persistence may be a result of self-efficacy beliefs, 

time management, volitional control strategies and goal directedness; 

confident strategic behaviour may be a result of self-efficacy and the 
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appropriate use of cognitive and metacognitive strategies. Self-

reactivity may be a result of the appropriate use of metacognitive self-

monitoring strategies. 

Self-regulated learners are actively involved in the learning 

process.  

Metacognitively, self-regulated learners are persons who plan, 

organize, self-instruct, self-monitor, and self-evaluate at various 

stages during the learning process. Motivationally, self-regulated 

learners perceive themselves as competent, self-efficacious, 

and autonomous. Behaviourally, self-regulated learners select, 

structure, and create environments that optimise learning. 

(Zimmerman, 1986, p. 308) 

However, the inter-influences between metacognition, 

motivation, and behaviour cannot be so easily separated and should 

not be overlooked. Both the motivational and behavioural 

characteristics described by Zimmerman (1986) may also be explained 

by metacognition. The motivational perceptions of competency, self-

efficacy and autonomy may be results of metacognitive self-appraisals 

and attendant metacognitive experiences in the area of person about 

agency and control. The behavioural activities of selecting, structuring 

and optimising learning seem to be within the realm of volitional 

control, which may result from metacognitive self-appraisals in the 

areas of person (agency, control, and purpose), task (value), and 
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strategies, as well as the concomitant use of the metacognitive process 

of cognitive self-monitoring. 

Zimmerman later proposed the processes of self-regulation as: 

one’s personal processes, or motives; one’s behaviour, or 

performance; and one’s environment (Zimmerman, 1994; Zimmerman 

& Martinez-Pons, 1990). These categories are stated differently from 

earlier descriptions of self-regulation (Zimmerman, 1986); however, 

when broken apart, they identify the same areas, and therefore the 

same metacognitive applications made above apply. Self-regulation is 

not equivalent to metacognition. The majority of areas identified as self-

regulatory are profoundly influenced by metacognition. Metacognition, 

strategic learning, and self-regulation may be understood as webs that 

operate inter-influentially upon one another. 

The Role of Self-Regulation in Strategic Learning 

Strategic learners’ academic success is enhanced by self-

regulation. Self- regulation theories generally portray the learner as a 

mastery goal-oriented person whose motivation, volitional control, and 

use of learning strategies provide the means of fulfilling the intention to 

learn (Ames, 1992; Corno & Kanfer, 1992; Garcia et al., 1998). 

Bandura (1986) indicated that academic achievement may depend 

upon crucial self-regulated learning processes, and success in the 

upper grades may be correlated with student self-regulation. 
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Subsequent research has shown this to be the case (Pintrich & 

DeGroot, 1990; Zimmerman & Martinez-Pons, 1988). A critical 

component of self-regulation is the learner’s focus on strategic 

processes (Schunk, & Zimmerman, 1994). Self-regulated learners must 

use specified strategies to achieve their academic goals. Such self-

regulated learning strategies are defined as “actions and processes 

directed at acquiring information or skill that involve agency, purpose, 

and instrumentality perceptions by learners” (Zimmerman, 1989a, p. 

329). 

Feedback in Self-Regulation 

Self-regulation is “a deliberate, judgmental, adaptive process” 

(Butler & Winne, 1995, p. 246), concentrating on how students are 

actively involved in initiating, monitoring, and continuing their learning 

behaviours (Zimmerman, 1986). As self-regulated learners monitor 

their learning, they receive feedback on their academic efforts (Haught, 

Hill, Walls & Nardi, 1998). Several researchers (Butler & Winne; Paris 

& Winograd, 1990) have emphasized the importance of the feedback 

aspect of self-regulation to the strategic learner. Butler & Winne found 

that the learner benefits in five ways from such feedback: (1) 

confirmation of conceptual understanding 2) addition of information 

where lacking (3) replacement of incorrect elements of prior knowledge 

(4) refinement of correct knowledge by discrimination between similar 
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concepts, or specifying conditions for application of learning, and (5) 

complete replacement of false theories with correct information. 

Self-Regulated Learning Strategies 

Ley & Young (1998) concluded that self-regulation is a 

synergistic process whereby individual strategies that used alone may 

be only somewhat helpful to a student’s academic achievement, 

become a powerful contributor to learning when combined with certain 

other components. Butler & Winne (1995) asserted that this 

combination of skills includes: setting goals for upgrading knowledge; 

deliberating about strategies in order to select those that balance 

progress toward goals against unwanted costs; and, as steps are taken 

and the task evolves, monitoring the accumulating effects of their 

engagement. Zimmerman & Martinez-Pons (1986) proposed a detailed 

model of fourteen self-regulated learning strategies, that include: self-

evaluation; organizing and transforming; goal setting and planning; 

seeking information; keeping records and monitoring; environmental 

structuring; giving self-consequences; rehearsing and memorizing; 

seeking peer assistance; seeking teacher assistance; seeking adult 

assistance; reviewing tests, reviewing notes; reviewing texts. Although 

self-regulation is strongly correlated with cognitive strategy use, such 

strategy use without self-regulation has a negative impact on 

performance (Pintrich & DeGroot, 1990). 
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Self-Regulation--Implications for an Intervention 

The use of self-regulated learning strategies was found to make 

a significant difference to students’ academic achievement that is quite 

different from the contribution made by general ability (Zimmerman, 

1990). Self-regulation strategies, such as comprehension monitoring, 

goal setting, planning and effort management, and persistence are key 

to students’ successful performance of academic tasks required in 

school (Zimmerman & Martinez-Pons, 1988). Researchers Paris & 

Byrnes (1989) found that self-regulated learning in academic settings is 

a relatively late accomplishment that is not fully attained until 

adolescence after ten years of formal schooling. Once established, 

however, Pintrich & DeGroot (1990) discovered self-regulation to be 

the best predictor of a student’s academic performance. 

Self-Regulation and Self-Efficacy 

Key to a student’s use of self-regulated learning is self-efficacy 

(Zimmerman, 1989a). Those with high self-efficacy are more likely to 

engage in self-regulation and to make use of cognitive learning 

strategies (Miller et al., 1993), as well as to possess a toolbox of higher 

quality learning strategies, and to engage in more self-monitoring 

(Zimmerman, 1989b). It is appropriate to next review self-efficacy, 

along with related strategic learning factors of attribution, goal 

orientation, motivation, volitional control and strategy knowledge. 
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Self-Efficacy and Attribution 

Students develop notions of self-efficacy based upon decisions 

about their cognitive ability, their ability to use strategies effectively, 

and their skilfulness and competence in particular areas (Schunk, 

1990). They make attributions for the cause of academic success or 

failure; that is, whether these are a result of effort, luck, ability, or the 

actions of others (Weiner, 1985). They decide whether or not they exert 

control over their own thinking, and by extension, whether they or 

another should bear responsibility for their successful learning 

performance (Schunk). The self-efficacy, attribution and goal 

orientation decisions students make directly influence their motivation 

to learn (Borkowski et al., 1987) and therefore have tremendous effects 

on learning. Each area will be examined separately, but in real learning 

situations all continually interact, and it is impossible to discuss one 

area without mentioning the impact from and upon the others. 

Self-Efficacy 

Bandura (1986) brought the term self-efficacy into general use. 

Zimmerman (1989a) built on Bandura’s work by defining self-efficacy 

as “perceptions about one’s capabilities to organize and implement 

actions necessary to attain designated performance of skill for specific 

tasks” (p. 329). 
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Influences on Self-Efficacy 

One might infer, from Zimmerman’s (1989a) definition of self-

efficacy, that students might hold varying perceptions of their self-

efficacy as determined by the domain involved. Studies have found 

that, in fact, students’ perceptions of self-efficacy may be quite different 

in different domains. An example is commonly seen in students with a 

perception of themselves as efficacious in the verbal areas but not in 

the Maths fields, or vice versa (Paris & Byrnes, 1989; Zimmerman & 

Martinez-Pons, 1990). Students gather information about their self-

efficacy in a particular area of study through many avenues, such as 

prior performance, the performance of other students (Pietsch, Walker, 

Chapman, 2003), teachers’ opinions, and their own physical reactions 

to the situation (Schunk, 1990). 

Self-efficacy is affected by students’ academic giftedness 

(Zimmerman & Martinez-Pons, 1990; McCoach and Siegle, 2003). 

High self-efficacy for gifted students is in line with correspondingly high 

levels of self-confidence. Self-efficacy, for both gifted and regular 

students, increases with age and a developing understanding of the 

learning process. This increased self-efficacy occurs at the same time 

that many students’ perceptions of academic competence are actually 

declining. Since self-perception of academic competence is a 

contributing factor to self-efficacy, this is an apparent paradox. 

Zimmerman & Martinez-Pons astutely postulated that the divergence 
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might be due to the differing comparisons used to make the 

assessments. Self-competence is frequently determined by comparing 

one’s performance with that of other students (Pietsch, Walker, 

Chapman, 2003). Even high ability students realize that there are other 

students who have greater academic ability in some areas than they 

do. However, although related, self-efficacy perceptions do not rest 

entirely on self-competence. They are formed by the student’s 

evaluation of his ability to succeed in accomplishing the given task or 

learning goal, not merely whether another student might also 

accomplish the task, or do it more easily. It is therefore reasonable that 

students may have declining self-competence perceptions as they 

enter junior high and high school, while at the same time they 

experience growing self-efficacy. 

Attitudes toward learning and the learning goals that students 

adopt also play a role in a student’s self-efficacy (Schunk, 1990). 

Students with a mastery goal orientation are positively encouraged in 

their perceptions of self-efficacy as they monitor and receive teacher 

feedback on their progress toward those goals. It has been found that 

difficult goals increase self-efficacy more than easier goals, and that 

students who perceive a reward for the achievement of a difficult goal 

obtain the highest self-efficacy (Schunk). 

Paris & Byrnes (1989) found that self-efficacy is influenced by 

three factors of school life. The first is the experience of success. 
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Students who have enjoyed the pleasure of successfully meeting 

learning goals grow in their belief that they are capable of conquering 

new challenges. Each new success builds the student’s sense of self-

efficacy, encouraging the utilization of strategies for learning, which in 

turn provide tools for successful learning. Classroom teachers have 

used this cycle to build students’ self-efficacy by assisting students to 

set small and attainable goals where those students doubt their ability, 

thus providing multiple opportunities of success (Ormrod, 2000; 

Pintrich and Schunk, 2002). Another influential aspect of the 

experience of success involves the observation of peers achieving 

success. As students see other students accomplishing learning tasks 

similar to what they are required to do, it gives them confidence that 

they may also be successful. 

A second influence on self-efficacy was found to be social 

persuasion (Paris and Byrnes, 1989). Significant others in students’ 

lives, such as a valued teacher, may positively impact self-efficacy by 

persuasively convincing students that they do have the ability to use 

learning strategies effectively. Assistance is a third aspect of classroom 

social experience that affects self-efficacy. In classrooms where 

seeking help is a valued learning strategy, assistance does not lessen 

self-efficacy. However, in classrooms where teacher help is equated 

with low ability and where students have changed from effort 
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attributions to ability attributions, those who receive frequent help from 

the teacher develop a sense of low self-efficacy. 

Benefits of High Self-Efficacy 

Students with high self-efficacy use more self-regulated learning 

strategies than those who do not (Hacker, n.d.; Pintrich & DeGroot, 

1990; Schunk, 1990). The increased use of cognitive strategies, as well 

as on-going cognitive self-monitoring of progress toward learning 

goals, and subsequent adjustment of strategies used, results in greater 

acquisition of learning skills and in higher performance on academic 

tasks (Paris & Byrnes, 1989). Students with high self-efficacy enjoy the 

pride and satisfaction that their successful work brings as benefits of 

achievement. This positive affect is a result of the metacognitive 

experience of success. It leads to a greater sense of self-efficacy (Paris 

& Byrnes). 

Self-efficacy is also associated with motivation, the intention to 

learn (Pintrich & DeGroot, 1990; Zimmerman & Martinez-Pons, 1990), 

and with persistence in the face of difficulties encountered during the 

learning process, often termed “volitional control” (Pintrich & DeGroot; 

Garcia et al, 1998). Students who believe they have the ability to 

accomplish the learning goals presented to them are more likely to 

have the desire to do so, and also to form the intention to do whatever 

is necessary to accomplish those goals. Students with low self-efficacy 
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are often unmotivated even to attempt learning goals, as they have no 

confidence that the attempt will be successful. Self-efficacious learners 

are similarly able to maintain their intention to learn in the face of 

difficulties because of their belief that they are able to do what is 

necessary to master the goal. The belief in this association between 

effort and success provides them with volitional control. Motivation and 

volitional control are discussed separately in greater depth in later 

sections (see pp. 50-53). 

Attribution 

The causal agent to which students attribute their success plays 

an important role in strategic learning. Attributions are used to explain 

success and failure, and influence effort, self-efficacy, and persistence 

(Zimmerman, 2000b). The two most common attributions for success 

are effort and ability (Ames, 1992; Dweck, 1986). Attributions for 

success and self-efficacy are closely related. Both areas of affect are 

influenced by metacognitive experiences through the process of 

cognitive self-appraisals in the areas of personal agency and control. 

As with all other factors in the system of strategic learning, they are 

inter-influential. 
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Ability vs. Effort Attributions 

Most young students attribute success to effort (Nicholls, 1984). 

As students grow older, some begin to attribute success to other 

causes, such as ability (Nichols, 1984). Ability attribution leads 

students to adopt a performance goal orientation directed to either a) 

demonstrate ability, or b) avoid demonstrating a lack of ability (Ames, 

1992). Performance oriented students with low self-efficacy will not 

continue to give effort to the learning process when meeting with 

difficulty (Miller et al., 1993). This lack of effort is due to an attribution 

belief that success is caused by ability. They reason that if they have 

not been successful, continued effort will put them in danger of being 

perceived as having low ability. They therefore avoid putting forth effort 

so as not to be found lacking in ability (Ames, 1992). 

Borkowski et al. (1990) found that underachievers differ from 

high achievers in this one important aspect of their metacognitive 

system: they fail to understand that persons of ability must also use 

effort in order to achieve academic success. Students who attribute 

their academic success to a teacher’s help, or the help of others, do 

not see themselves as efficacious learners, and may believe they 

cannot succeed on their own (Schunk, 1990). This attribution can lead 

to a sense of learned helplessness that minimizes the use of self-

regulated learning strategies, and leads to poor academic performance 

(Borkowski et al.; Ormrod, 2000). 
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Students with an effort attribution for success see failure as a 

normal part of the learning process, but neither inevitable nor 

uncontrollable (Paris & Winograd, 1990). They may, paradoxically, 

attribute failure to factors other than effort, such as task difficulty, luck, 

or unfair intervention by others. These attributions for failure do not 

seem to detract from their understanding that in general, success 

results from effort. They play a role in protecting students’ self-efficacy 

when they believe they have deployed effort and still have not 

succeeded (Paris & Byrnes, 1989). With a preserved sense of self-

efficacy and attribution of success to effort, such students are then free 

to renew their efforts to succeed. 

The Role of Metacognition in Self-Efficacy and Attribution 

The metacognitive influence on self-efficacy and attribution for 

success is substantial. Students’ individual cognitive self-appraisals 

about mental ability, their skills and knowledge in particular domains, 

their ability to use various learning strategies effectively (both self-

regulatory and cognitive), and personal agency, control, and purpose 

lead them to develop beliefs about self-efficacy, attribution, and control 

(Paris & Winograd, 1990). Students process their own success, their 

peers’ success, or the assistance of the teacher through a 

metacognitive lens as they make cognitive self-appraisals about the 

role of personal agency and control in their success, and assign 
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attributions for that success. These appraisals result in metacognitive 

experiences that provide an affective influence on their perceptions of 

self-efficacy and whether they choose an ability or effort attribution. 

During each learning experience students encounter they conduct 

metacognitive self-appraisals, perform cognitive self-monitoring; and 

are affected by these activities in the form of metacognitive 

experiences. Metacognitive experiences continually either reinforce or 

cause them to rethink their perceptions of self-efficacy and attributions 

for success. 

Self-Efficacy and Attribution--Implications for an Intervention 

The meta-analysis of successful intervention programs 

conducted by Hattie et al. (1996) found that attribution beliefs are 

subject to change, and learning interventions that are most successful 

are likely to include a component that addresses appropriate 

attributions. Students who received effort attribution training attributed 

success to effort, and attributed failure to lack of effort, luck, or task 

difficulty (Schunk, 1990). When students are able to ascribe previous 

failures at learning to lack of effort, rather than to lack of ability, there is 

an effect of increasing self-efficacy and motivation to persist in 

activities pursuing learning. This results in higher levels of achievement 

(Schunk; Weiner, 1979). Students who attribute their successes to the 

effort they have exerted often experience a positive cascading effect 
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that contributes to their achievement (Weiner, 1985). Such attributions 

help learners to perceive themselves as powerful with regard to their 

own learning, thus increasing their self-efficacy (Borkowski et al., 

1987). They associate effort with achievement. This often leads them 

to choose a mastery goal orientation (Ames, 1992) from which they 

operate in the belief that sufficient effort will overcome difficulties in 

learning. The mastery goal orientation lends itself to a greater use of 

self-regulatory learning strategies through a belief that one will increase 

one’s ability to succeed through the effort expended in using these 

strategies (Ames & Archer, 1988; Nolen, 1988). Margolis and McCabe 

(2004) found that teachers can increase low self-efficacy in students by 

stressing its development, teaching learning strategies where needed, 

and helping students to recognize success. 

Goal Orientation 

Attributions for success and perceptions of self-efficacy, each 

based on cognitive self-appraisals about person in the areas of agency, 

control, instrumentality, and purpose (Paris & Winograd, 1990), figure 

heavily into student goal orientation (Ames, 1992; Ames & Archer, 

1988; Nolen, 1988; Weiner, 1986). On the basis of these self-

appraisals, students set learning goal orientations (Ames; Corno & 

Kanfer, 1992) that either advance or impede learning. 
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Mastery Goal Orientation vs. Performance Goal Orientations 

The two main types of learning goal orientations are mastery 

goals and performance goals (Ames, 1992), also referred to as task 

orientation and ego orientation (Nolen, 1988). The terms mastery goal 

orientation and performance goal orientation will be used in this review. 

From a mastery goal orientation, the purpose of learning derives from 

value the student places on increasing his knowledge by learning, or 

mastering, the subject, task, or skill to be learned (Ames). Performance 

goal orientations stem from a desire to show ability, or to avoid 

showing a lack of ability (Ames; Anderman & Midgley, 1997). 

Miller et al. (1993) found that students with high levels of self-

efficacy behave in much the same way when approaching a learning 

situation whether they have a mastery or performance goal orientation. 

Students with high self-efficacy accept what they perceive to be 

reasonable challenges, and continue to exert effort until they have 

successfully completed the task. The two different goal orientations, 

however, lead to very different learning behaviours for students with 

low self-efficacy. When learners doubt their ability to be successful, 

those with performance goals try to avoid tasks that they think are 

challenging, which would therefore offer a chance of failure. They 

exhibit decreased performance, negative affect, and quit in the face of 

difficulties. However, students with low self-efficacy who doubt their 

ability but who hold a mastery goal orientation continue to seek 
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reasonable challenges, and continue to persist in learning activities 

despite difficulties they encounter. 

Mastery Goal Orientation 

Students who attribute success to effort, and who have high 

self-efficacy, tend toward a mastery goal orientation (Ames, 1992; 

Ames & Archer, 1988; Nolen, 1988). These students put their focus on 

effort, not innate ability. The belief that they are self-efficacious 

determines and maintains their academic achievement behaviour. 

Believing that effort will allow them to succeed, these students tend to 

use more learning strategies, and to engage in more self-regulatory 

behaviour (Ames; Ames & Archer; Nolen; Miller et al, 1993; Schunk & 

Zimmerman, 1994). They use strategies as a direct result of the belief 

that effort is the key to success, and that a change in strategy can avert 

failure (Garner, 1990; McCombs, 1994). 

Mastery oriented students with high self-efficacy engage in the 

highest level of cognitive monitoring. These students find the feedback 

gained from cognitive self-appraisals is important in helping them reach 

their goal of mastering the information (Miller et al., 1993). Miller et al. 

also found that students with low self-efficacy, but a mastery goal 

orientation, self-monitored their learning at a greater level than did 

performance oriented students, whether of high or low self-efficacy. 



46 

Studies have found that intrinsic valuing and mastery goal 

orientation are linked (Garcia et al., 1998; Meece, Blumenfeld & Hoyle, 

1988; Pintrich & DeGroot, 1990). However, an interesting finding by 

Mills and Blankenstein (2000) shows that students who set very high 

standards for themselves may also be motivated by extrinsic 

compensation for their work, such as grades or the recognition of 

others, while maintaining a mastery goal orientation with the 

concomitant use of learning strategies. Sometimes, rewards are self-

set by students, such as watching TV, talking on the phone, or going to 

a movie. However, academic grades can also be perceived as a 

reward in mastery goal oriented students. Such students do not see the 

grade as their goal, but rather an external recognition that they have 

achieved their learning goal (Mills & Blankenstein). 

Performance Goal Orientation 

A focus on one’s ability and sense of self-worth is characteristic 

of students who hold a performance goal orientation (Ames, 1992). 

Such students view learning not as an end in itself, but as a means to 

achieve some other goal, and tend to attribute success to ability alone, 

not effort (Borkowski et al., 1990). Students with performance goal 

orientations feel that ability is shown when they do better than others, 

or achieve with very little effort. Their self-worth is threatened if trying 

hard does not result in success (Ames). 



47 

There are two variations of performance goal orientations 

(Ames, 1992; Anderman & Midgley, 1997; Nolen, 1988). Performance 

goals might be either to demonstrate ability or to avoid demonstrating a 

lack of ability. Some researchers (Miller et al., 1993; Anderman & 

Midgley, 1997) believe that both types of performance goals lead 

students away from making an active effort to learn or use cognitive 

self-monitoring and learning strategies. This is due to the fact that the 

student whose goal is to demonstrate ability associates any effort 

needed to use learning strategies with a lack of ability. Therefore, 

effortful activity is typically shunned. However, Pintrich (2000) asserted 

that both mastery and performance goals are linked to motivation, 

strategy use and performance. Harackiewicz, Barron, Pintrich, Elliot, & 

Thrash, (2002) agree that the theory should be revised to reflect the 

positive role of performance goal orientation (ability approach) when 

coupled with mastery goal orientation. A study by Neumeister (2004) 

on gifted college students found that they may set both mastery goals 

and performance (ability approach) goals while maintaining effortful 

and intrinsic motivation and strong work ethic.  

Students with a goal to avoid being seen as lacking in ability 

(ability avoid) also refrain from expending effort in using learning 

strategies. They feel that to have made an unproductive effort would 

cause others to view them as students of lesser ability. An interesting, 

related behaviour is that performance oriented students with high 



48 

confidence in their ability use cognitive self-monitoring strategies the 

least (Miller et al., 1993). This seems to be because such students 

have a strong belief in their abilities to perform successfully. As their 

goal is not learning but performance, they perceive little need to 

monitor their progress in learning. 

The Role of Metacognition in Goal Orientation 

Goal orientation is influenced by metacognitive self-appraisals 

about person in the areas of agency and purpose. Students who 

attribute success to effort generally adopt a mastery goal orientation 

(Ames & Archer, 1988). Students are influenced by their attribution for 

success and sense of self-efficacy as they make assessments on their 

purpose in pursuing learning. Those who attribute success to effort, 

and who hold accompanying high confidence in their ability to influence 

their own learning, generally also adopt a mastery goal orientation 

(Ames, 1992). Self-appraisals in the area of task also influence 

learning goals. Those who value learning generally also tend to hold a 

mastery goal orientation (Ames). Highly achieving students may also 

hold a performance (ability approach) goal in conjunction with a 

mastery goal orientation (Neumeister, 2004).  
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Goal Orientation--Implications for an Intervention 

Performance goal orientation alone is a detriment to student 

learning, and schools would do well to give attention to making 

conscious efforts to move students toward mastery orientations for 

learning. Ames (Ames, 1992; Ames & Archer, 1988) indicated that a 

mastery goal orientation can be encouraged by teachers who create 

classrooms that value effort, emphasize mastery learning, allow for 

students to engage in active learning, and encourage students to learn 

from mistakes. These same researchers have also shown that students 

are less likely to adopt a mastery learning goal orientation when their 

classroom structure values performance rather than learning goals.  

In light of new thinking recognizing the positive role of ability 

approach performance goals when combined with mastery goals 

(Harackiewicz et al, 2002; Pintrich, 2000) practitioners would do well to 

accept its presence, especially within the population of capable 

learners who tend to have high self-efficacy. This recognition, however, 

does not mitigate the need for students to be encouraged to adopt 

mastery goals for learning. Students of high ability may be able to 

succeed in some secondary school curricula without effort. However, at 

some level, though perhaps not until university or graduate school, 

students will find themselves unable to rely on ability alone to succeed. 

How much better it would be for them to have developed a mastery 

goal orientation in secondary school, with the accompanying strategic 
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learning skills and attitudes that will enable them to tackle and conquer 

even difficult learning tasks. 

The use of self-regulatory learning strategies, perceptions of 

self-efficacy, attributions for success, and chosen goal orientations 

affect students’ motivation and volitional control (Paris & Winograd, 

1990; Schunk, 1990; Weiner, 1985). Those areas are now considered. 

Motivation and Volitional Control 

Motivation is concerned with the formation of an intention to 

learn something, and volitional control with the protection of that 

intention to learn through the use of various strategies (Garcia et al., 

1998). Motivation and volitional control fall within the will component of 

Weinstein’s (1996) model of strategic learning. 

Kuhl (1985) proposed to combine thinking about motivation and 

volitional control into a comprehensive theory with two distinct 

categories: choice motivation, the intention to pursue a goal; and 

executive motivation, in which the intention is implemented, and 

perseverance occurs when obstacles are met. Another prominent 

theory of motivation includes a pre-decisional phase of intention 

formation, and a post-decisional phase in which various strategies are 

used to ensure continued implementation of the intention to learn 

(McKeachie, Pintrich, Smith, Lin, & Sharma, 1990). However, despite 

some differences, both theories recognize that student achievement 
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requires both a desire to learn, and the continuation of that desire in 

the face of obstacles. The terms motivation and volitional control are 

useful in discriminating these two important components of student 

learning. 

Motivation 

Motivation results from metacognitive knowledge, or beliefs, 

about person variables of: agency, including beliefs about perceived 

ability, self-efficacy and self-control; control, including a belief that 

one’s actions are responsible for one’s successful performance (effort 

attribution) and that failure is not inevitable; purpose, including a 

student’s goal orientation and beliefs about the learning task value; and 

instrumentality, or the realization of the instrumental relationship 

between the use of learning strategies and one’s performance (Paris & 

Winograd, 1990). 

Not surprisingly, due to the connection between self-efficacy and 

motivation, gifted students were found to display extraordinary 

academic motivation (Zimmerman & Martinez-Pons, 1990). Aspects of 

self-regulatory behaviour, perceptions of self-efficacy, attributions for 

success, and goal orientation, each discussed above, are motivational 

components (Borkowski et al., 1987; Pintrich & DeGroot, 1990; Paris & 

Winograd, 1990). Motivation is another example of a multilevel non-
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linear system of interacting factors. It is a web that contributes to the 

web of strategic learning. 

The Role of Volitional Control in Maintaining Motivation 

Many learning situations throughout the years of formal 

schooling require a student to maintain effort over a long period of time. 

During this time it is typical for the student’s motivation to accomplish a 

given task to fluctuate (Garcia et al., 1998). Corno (1993) reported, 

“The primary role of volitional control is the management and 

implementation of goals” (p. 17). Volitional control is what enables a 

student to sustain effort and manage his learning resources to achieve 

his goal (Corno & Kanfer, 1992). Through knowledge and strategies, 

both cognitive and non-cognitive, the student adapts behaviour to meet 

the changing demands and obstacles encountered in the learning 

process. When the intention to learn is threatened by competing 

interests, volitional control strategies promote the student’s ability to 

maintain efforts toward meeting the intended goal. Corno believes this 

post-decisional aspect of volition distinguishes it as a separate 

construct from motivation. Whether or not volitional control should be 

theoretically separate from motivation, its post-decisional nature does 

provide a distinction that characterizes its role within the broader 

framework of motivation. 
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Volitional Control Strategies 

Volitional control strategies have been identified and can be 

taught within the classroom setting (Garcia et al., 1998). Building on 

Kuhl’s (1985) theory of action control strategies, Garcia et al., proposed 

the following processes crucial to volitional control: selective attention; 

encoding control and parsimony of information-processing; emotion 

control and coping with failure; motivation control; and environmental 

control. These strategies intervene in the learning process and protect 

a student’s intention to learn by increasing the effectiveness of 

motivation on the student’s use of metacognitive, self-regulatory and 

cognitive learning strategies. The idea of “protecting the intention to 

learn from competing intentions and distractions” (Corno, 1993, p. 14) 

is an important one that must be recognized for its value in helping 

students achieve academically. 

Motivation and Volitional Control-Implications for an Intervention 

Many studies have found that increased motivation for learning 

in secondary students results from instruction that builds self-efficacy 

(Ames, 1992; Ames & Archer, 1988; Schunk, 1990; Weiner, 1979; 

Zimmerman & Martinez-Pons, 1990). The processes of self-regulation 

raise student motivation and achievement significantly more than the 

expected factors of instruction and time devoted to learning. As was 

indicated in the discussion on goal orientation, it has been found that 
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students with a mastery goal orientation also demonstrate greater 

motivation (Schunk & Zimmerman, 1994). Ames asserted that to 

enhance student motivation one must enhance student “valuing of 

effort and a commitment to effort-based strategies through the design 

of mastery-oriented classroom structures” (p. 268). Educators that seek 

to increase student motivation will give attention to structuring learning 

environments to include these elements. That is one of the premises of 

the thesis study. 

Volitional control plays an important role in the academic 

achievements of students. Often students do not choose the learning 

goals that they must meet. Although the idea of student-selected 

learning goals is a constant issue within the realm of education, the 

majority of secondary schools have a set curriculum that students must 

master in order to be seen as successful academically [i.e., by fulfilling 

school-based expectations]. Such curricular performance is a generally 

acknowledged visible measurement of academic success, albeit less 

than perfect. Therefore, those involved in educating students need to 

be aware of how to develop motivation and volitional control in order to 

help them meet the learning goals set for them in secondary school, 

and subsequently, at university. 

Instruction that raises student motivation and the development 

of volitional control strategies is important in developing strategic 

learners. In a study designed to measure the relationships between 
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volitional control, motivation and the use of learning strategies, 

volitional control was found to have a significant relation to all learning 

strategies measures and to amplify motivation for their use (Garcia et 

al., 1998). This review will, therefore, now attend to the literature on 

learning strategies. 

Cognitive Learning Strategies 

Though considered at the end of our review of the components 

of strategic learning, learning strategies are nonetheless crucial to the 

entire concept of strategic learning, as indicated by the very similarity in 

words. The use of cognitive learning strategies has been found to have 

a significant correlation to student achievement when used in 

conjunction with self-regulated learning strategies (Paris & Byrnes, 

1989). Bulgren and Scanlon (1997) defined learning strategies as 

“efficient and effective approaches to specific learning tasks performed 

by students” (p. 299), and Derry (1990) stated, “a learning strategy is 

viewed as a complex plan one formulates for accomplishing a learning 

goal” (p. 348). Although particular learning strategies can vary widely, 

they must function in some way that specifically aids the learner in the 

learning process. 

The Learning and Study Strategies Inventory (LASSI; Weinstein, 

1996) identified a number of learning strategies that are useful for 

students in the three broad areas of skill, will and self-regulation.  
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 The LASSI scales related to the skill component of 

strategic learning are:  Information Processing, Selecting Main 

Ideas and Test Strategies. These scales examine students’ 

learning strategies, skills and thought processes related to 

identifying, acquiring and constructing meaning for important 

new information, ideas, and procedures, and how they prepare 

for and demonstrate their new knowledge on tests or other 

evaluative procedures. (p. 4-5)  

 The LASSI scales related to the will component of 

strategic learning are:  Attitude, Motivation, and Anxiety. These 

scales measure students’ receptivity to learning new 

information, their attitudes and interest in college, their diligence, 

self-discipline, and willingness to exert the effort necessary to 

successfully complete academic requirements. . . (and) the 

degree to which they worry about their academic performance. 

(p.5)  

 The LASSI Scales related to the self-regulation 

component of strategic learning are: Concentration; Time 

Management; Self-Testing and Study Aids. These scales 

measure how students manage, or self-regulate and control, the 

whole learning process through using their time effectively, 

focusing their attention and maintaining their concentration over 

time, checking to see if they have met the learning demands for 
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a class, an assignment or a test, and using study supports such 

as review sessions, tutors or special features of a textbook (p. 

5). 

In the Self Knowledge Inventory of Lifelong Learning Strategies 

(SKILLS), another test of learning strategies, the term “learning 

strategy” is again used very broadly. Conti and Fellenz (n.d.) 

recognized five categories that compose the test:   

metacognitive strategies of planning, monitoring, and adjusting; 

metamotivational strategies of attention, reward, confidence, 

and enjoyment; memory strategies of rehearsal, organization, 

external aids, and use of memory; critical thinking strategies of 

testing assumptions, assessing context, generating alternatives, 

and conditional acceptance; and resource management 

strategies of identifying resources, critical use of resources, and 

use of human resources (p. 5). 

This review of learning strategies will be limited to consideration 

of cognitive learning strategies, while recognizing the role of 

metacognitive, self-regulatory and volitional control strategies within the 

learning process. Flavell (1979) commented that cognitive strategies 

are usually “invoked to make cognitive progress, metacognitive 

strategies to monitor it. However, it is possible for the same strategy to 

be invoked for either purpose and also, regardless of why it was 

invoked, for it to achieve both goals” (p. 909). 
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Metacognitive and self-regulatory strategies must operate on 

cognitive learning strategies in order for their use to be efficacious 

(Pintrich, & DeGroot, 1990). Furthermore, cognitive strategy use, when 

separated from the concurrent use of metacognitive and self-regulation 

strategies, actually has a deleterious effect on learning (Paris & 

Byrnes, 1989). However, in order to facilitate clarity of discussion, 

cognitive strategies have been intentionally separated in this review 

from metacognitive, self-regulated and volitional control strategies. 

Student Use of Cognitive Learning Strategies 

As described by Garcia et al. (1998), “Learning strategies are 

the means by which a student organizes, acquires, and integrates new 

information” (p. 398). Cognitive learning strategies are used effectively 

as compensatory efforts in domains where a student has limited 

knowledge (Garner, 1990). As knowledge and expertise in the field 

increase, a conscious use of strategies is often not needed. Borkowski 

et al. (1987) reflect this opinion in their comment, “Unconscious, 

efficient, automatic processing emerges as the trademark of the 

seasoned, intelligent learner” (p. 70). 

Although the compensatory function of learning strategies is 

acknowledged as a legitimate and desirable use (Garner, 1990), the 

literature clearly shows that students can intentionally affect the quality 

and form of acquired new knowledge through the use of learning 
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strategies (Derry, 1990; Garner, 1990). Effective learners are strategic 

(use strategies) when they need to be (Garner). Students need to 

understand that success in school is very likely aided by mastering 

learning strategies and knowing which strategy they should use in a 

given learning task (Bartlett, Liyanage, Jones, Penridge & McKay, 

2001; Borkowski et al., 1990).  

Bartlett et al. (2001) indicated the nature and far-transfer 

possibilities of such understanding: 

. . . a view that capabilities to transform on a macro scale have 

their origins in first learning that we are able to transform, and 

then thinking and generalizing beyond immediate contexts. We 

consider that this happens at levels much more micro, such as 

in the opportunistic events of schooling. Realizing and 

responding as a High School student to connections between 

academic performance and the deliberate attention given to 

being strategic as a learner seems to us to provide opportunity 

for an individual to adapt behaviours constructively. It is an 

opportunity for the individual to transform, to know that he/she 

has done so, to know how it has been done and, to evaluate the 

worthiness of doing it again. (p.64) 

Derry (1990) also recognized the generalization effect. 

“Students prepared with a large store of knowledge about learning 

strategies and their uses are better prepared to cope with a wide 
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variety of learning situations” (p. 349). Many researchers (Bartlett, 

1978, 1991; Kintsch, 1998; Levin, 1986; Meyer, Middlemiss, 

Theodorou, Brezinski, McDougall & Bartlett, 2002; Paris & Winograd, 

1990) have characterized effective learners as having a toolbox of 

cognitive learning strategies to use as needed for the many types of 

learning tasks encountered at school. 

Cognitive learning strategies arise from a student’s recognition 

of similarities in structure and classification shared by most types of 

academic learning tasks (Paris & Byrnes, 1989). Students use them 

with increasing confidence and greater competence (Bartlett, 1978, 

1987) to better tackle similar types of learning demands. They do so, in 

part, because strategies aid in reducing the amount of effort needed to 

accomplish the learning task and, in part, because the use of strategies 

results in more accurate learning (Paris & Byrnes). Strategies are 

helpful in raising achievement both through replacement of inefficient 

approaches to learning, and through provision of an approach to 

facilitate task completion when the student otherwise has none 

(Bulgren & Scanlon, 1997). 

Certain cognitive strategies are learned by students with no 

instruction, while others require intensive direct instruction for the skill 

to be developed (Garner & Alexander, 1989). Additionally, some 

students appear to develop complex strategies like top-level structuring 

quite naturally, while others need explicit and systematic scaffolding to 
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do so (Bartlett, 1978; Bartlett & Fletcher, 2001). There are many 

different learning strategies, with new ones developed on a regular 

basis by researchers, teachers and learners. Some learning strategies 

have been found to be counterproductive and, therefore, researchers 

have cautioned practitioners to be wise in choosing which to teach 

students (Borkowski et al., 1990). An effective intervention would 

develop students’ skills in using a variety of effective cognitive learning 

strategies (Bartlett, 2000; Hattie et al., 1996; Pressley et al., 1990). 

Garcia et al. (1998) provided three useful categories for thinking 

about cognitive learning strategies: 

Rehearsal strategies – used to select and encode information in 

a verbatim manner (repetition, rewrite notes, underline/mark 

text) 

Elaboration strategies – used to make information meaningful 

and to build connections between information given and prior 

knowledge (imagery, mnemonics, paraphrasing, summarizing, 

analogies, questioning, and teaching). 

Organizational strategies – used to construct internal 

connections amongst pieces of information to be learned 

(outlining or diagramming, sorting and clustering) (p. 398). 
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Metamemory--Knowledge about Strategies 

Knowledge about strategies falls under the broad category of 

what Flavell (1971) called metamemory. Borkowski et al. (1990) 

asserted that within metamemory are three main components: general 

strategy knowledge, specific strategy knowledge, and metamemory 

acquisition procedures, or MAPS. 

General Strategy Knowledge 

General strategy knowledge is commonly agreed to be made up 

of what the student understands about what learning strategies are and 

that there is value to be gained in expending the necessary effort to 

use them to accomplish learning tasks (Bulter & Winne, 1995; 

Borkowski et al., 1987). This belief in the general value of strategy use 

is motivational for students, encouraging them to use strategies even 

when not directed to do so by the teacher (Borkowski & Krause, 1985). 

Specific Strategy Knowledge 

There is disagreement amongst researchers as to what should 

be included in a definition of specific knowledge of strategy. A broad 

definition that includes knowledge about what, when, why, where, and 

how to use strategies is useful (Borkowski et al., 1990). Within a broad 

definition, an account will need to be given to sub themes, used by 

theorists such as Garcia et al. (1998). The self-explanatory terms 
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introduced by Paris, Lipson, and Wixson (1983) and continued by 

Garner (1990) when describing three types of strategy knowledge are 

helpful. They are:  declarative knowledge, that knowledge used to 

describe what a particular strategy is; procedural knowledge, that 

knowledge used to describe how to use the particular strategy; and 

conditional knowledge, that knowledge used to describe when and 

where a particular strategy may be best utilized, and the amount of 

effort that will be required in its use (Borkowski et al., 1987; Butler & 

Winne, 1995; Paris & Byrnes, 1989; Pressley et al., 1984). 

Metamemory Acquisition Procedures 

The third of Borkowski et al.’s (1990) sub-constructs of 

metamemory is a procedural type of knowledge termed Metamemory 

Acquisition Procedures, or MAPS (Borkowski et al., 1987; Pressley et 

al., 1984). MAPS operate by discerning and building upon a student’s 

declarative, procedural and conditional strategy knowledge, thereby 

operating on other strategies. This allows students to reflect on the 

learning task and strategy being used, with the possible result of 

gaining new knowledge about the strategy. A student may use MAPS 

to monitor whether or not the learning strategy in use is effective 

enough to warrant continued use, or whether another might be more 

effective, and should be tried instead (Borkowski et al.; Pressley et al.). 

As children cannot be taught everything they need to know about how 
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to use a given learning strategy in every situation, teaching the use of 

MAPS is important (Pressley et al.). 

Cognitive Learning Strategies--Implications for an Intervention 

Garner (1990) identified five reasons why knowledge of learning 

strategies typically has not been translated into enhanced strategic 

action. Each of Garner’s reasons indicates an area that should be 

addressed by those who wish to develop strategic learners. Garner’s 

reasons are shown below, along with comments pertaining to this 

thesis intervention (italicized). 

1. Poor cognitive monitoring. Many learners do not know or 

understand how to evaluate their learning. If a student does not 

notice he is not learning, he is not likely to seek a strategic 

remedy (Garner, p.518-19). 

An intervention is needed that addresses metacognitive self-

monitoring, so students will know when they are not learning. 

2. Ineffective routines. Some learners use automated routines 

that do not enhance learning, but rather impede it. However they 

are ingrained in the learner, and therefore used (Garner, p. 519). 

Addressing this problem requires that teachers help students 

critically compare their learning results when using old, 

ineffective routines with results when using new strategies better 

suited to the needs of the task. 
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3. Meagre knowledge base. There are a number of situations 

where a learner does not use a strategy because there is a 

deficiency in knowledge. One example would be where a 

student knows he should study for a test, but does not know 

what will be tested. Another might be where a student is asked 

to order sentences to build an expository text, but the text 

structure is not understood (Garner, p. 520). 

Each of these examples points to the need for teachers to be 

strategic in their teaching, in the first instance by outlining with 

students the content field and its importance issues, and in the 

second example by teaching students the schema for text 

structure before asking them to order sentences. 

4. Attributions or goals that do not support strategy use. 

Students with an ability attribution for success and/or a 

performance goal orientation are “unlikely to invoke strategies 

demanding time and effort if they believe that the strategies will 

not make any difference and they will fail to perform successfully 

despite being strategic” (Garner, p. 521). 

The effect of negative attributions and goal orientations on 

learning re-emphasises the fact that an intervention designed to 

develop strategic learners should retrain such students toward 

adopting an effort attribution and mastery goal orientation. 
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5. Strategies are not transferred from the learned situation to 

new ones. The learned strategy often becomes welded to the 

original context. “However, some consensus seems to exist that 

although strategies are situated, some generalization of control 

processes is possible” (Garner, p. 522).     

In order to facilitate transfer of strategies to new situations, an 

intervention must provide for scaffolding and practice of the 

learned strategy in many different situations so it may be 

generalized and transferred when needed, and without 

prompting. 

In a similar attempt to define roadblocks that students might 

encounter when applying strategies to various learning tasks, Butler 

and Winne (1995) identified what they considered to be “four logically 

distinct types of problems” (p. 259), and offered ways to address these 

problems. The problems identified by Butler and Winne are quoted 

below, with their solutions. Each of the four identified problems should 

be acknowledged and the teaching solutions integrated into an 

intervention that attempts to develop learners as strategists. 

1. “Students may have difficulty or fail in recognizing conditions 

under which strategies may be employed profitably” (p. 259).  

Students’ knowledge about tasks needs to be enhanced, as well 

as their processes of analysing tasks and setting goals. [Not only task 
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knowledge, but also conditional strategy knowledge should be 

improved.] 

2. “Students may misperceive task goals and therefore task 

cues and thus mismatch strategies to a task’s actual conditions” (p. 

259). 

As above, students’ knowledge about tasks needs to be 

enhanced, as well as their processes of analysing tasks and setting 

goals. In addition, their knowledge about strategies, as well as the 

processes of selecting and monitoring strategy use, requires 

development. 

3. “Students may select appropriate strategies but fail to execute 

them effectively because they lack proficiency in deploying them or 

because other aspects of the task interfere” (p. 259). 

Students may be overly challenged by cognitive demands while 

monitoring. They need to tune their knowledge about tasks with regard 

to chunking or assembling, and automate their ability to use the 

strategies. 

4. “When none of these prevents strategy use, students may 

simply lack motivation to spend the effort required to apply a strategy” 

(p. 259). 

Students should be trained, or retrained in the selection and use 

of appropriate action-control strategies, monitoring strategies, and 

motivational beliefs. [As outlined in this literature review, this would 
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entail the teaching, or re-teaching, of volitional control strategies, 

metacognitive self-monitoring, self-regulatory strategies, an effort 

attribution for success, and high perceptions of self-efficacy.] 

Summary Comments 

The review of the literature on strategic learning and its critical 

components overviewed in this chapter provided the theoretical basis 

of the thesis study intervention. Each aspect of the strategic learning 

web was identified and explicated in teacher training, with attention 

given to intentional development in students through a comprehensive, 

cross-curricular intervention. The next chapter will explain the 

methodology used in the intervention. 
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CHAPTER 3: METHOD 

The preceding examination of the literature raised a number of 

questions for inquiry. These clustered around effects on teachers and 

students when a school introduces an intervention for strategic learning 

development. The questions included: Can one develop and enhance 

the elements identified as critical to strategic learning within the culture 

and day-to-day teaching and learning of a specific school? What is the 

effect on teachers of implementing a long-term program to develop 

strategic teachers?  Will they perceive benefits, and will they integrate 

strategic teaching into their teaching over the long-term? What is the 

effect on students of implementing a program to develop strategic 

learners? Will above-average and very highly achieving students 

benefit?  The methods used to answer these questions within the 

context of a particular school setting are outlined below. An initial 

framework was designed to monitor whether teachers embraced the 

intervention and if so, whether and what effects this had on student 

self-perceptions as learners. The methodology went through an 

evolutionary process as the study progressed.  

Research Perspective 

The training program was designed to inform teachers about 

each element of strategic learning (presented in Chapter 2), as well as 

practical ways to incorporate that knowledge into their teaching to best 
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develop strategic learning behaviors in students. The important role of 

metacognition was stressed in training, as were the development of 

classroom structures and interactions to encourage attributions of 

success to effort, a mastery goal orientation for learning, high self-

efficacy beliefs, and use of self-regulation and volitional control 

strategies. Faculty meetings and individual discussions with case study 

teachers focused on ways to integrate selected cognitive learning 

strategies into the curriculum to provide for near and far transfer.  

Investigation began in 1999 by collecting preliminary quantitative 

data that were used as a basis for refining subsequent procedures for 

collection of both quantitative and qualitative data, and to inform 

construction of an interpretive framework. Several measurement 

instruments were considered on a trial basis before the decision was 

taken to use interviews, observations, and faculty meeting discussions 

to gather information from teachers, and a questionnaire to collect data 

from students. The basis of the decision relating to teachers was a 

discernable faculty resistance to the time spent using the Patterns of 

Adaptive Learning Scales (Midgley, Maehr, Hicks, Roeser, Urdan, 

Anderman, & Kaplan, 1994) instrument, which was compounded by the 

necessity for multiple administrations. Teachers were much more 

responsive to discussion, interview, and observation; therefore, those 

means were chosen as more amenable to accurate collection of 

teacher data. The reason a questionnaire was used to collect student 
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information was to allow for open-ended responses from students 

which was thought to be a means of gaining greater insight into their 

answers. 

Research Context 

The Classical School1 is a classical Christian school, founded in 

1988. Enrolment during the target year was 610 students in Grades K – 

12. The school is in the Northwestern region of the United States. 

Students are drawn from a mixture of urban, suburban and rural areas, 

including eleven cities with a collective population of 282,000 people. 

Parents of students served by the school are typically well educated 

and financially secure. They are very concerned that their children 

should receive an education that will prepare them well for college and 

graduate work, while also supporting the student in their Christian faith.  

The leadership structure is typical of independent schools in the 

United States. A Board of Trustees provides fiduciary oversight of the 

school and employs a Head of School to manage the affairs. A Dean is 

the spiritual leader of the school and, with the Head of School, sits as 

                                            

 

 

 

1 The Classical School is a fictitious name used to preserve the confidentiality of the 
target school. 



72 

an ex officio member of the school board. The school is organized into 

four divisions:  Lower School, Grades K – 6, with two campuses each 

comprising a separate division; Middle School, Grades 7 and 8; and 

Upper School, Grades 9 – 12. Each division has a Division Head 

overseeing daily operations and faculty. Each Middle and Upper 

School department – science, mathematics, physical education, world 

languages, English, history, fine arts, and Christian studies – is led by a 

faculty member in the role of department head. During the target year, 

the school employed 62 classroom teachers and 63 support staff, 

including administrators, facility staff, classroom aides, secretaries, 

kitchen workers, and technical support. Fifty-two percent of classroom 

teachers and all of administrators held advanced degrees. Eighty-nine 

percent of all other employees held at least a college degree. Teaching 

certification is required for teachers at the Lower School level, but not 

at the Middle and Upper School level, as is common amongst 

independent schools in the United States. During the active research 

phase, 36% of teachers in the year level targeted in this thesis study 

(Grade 7) held certification. 

Student admission to the school is based on ability, 

achievement as demonstrated on the Independent School Entrance 

Exam (ISEE), previous school record, desire to learn, and attitudes 

exhibited during the required interview and visitation. The Classical 

School enrols a number of foreign students, with a high percentage 
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Asian. The mean Stanford Achievement Test scores for students in 

spring of 2003 were: Grade 6, Total Maths 88th percentile and Total 

Reading 91st percentile; Grades 7 and 8 were not tested due to 

unavailability of new test forms; Grade 9, Total Maths 85th percentile 

and Total Reading 86th percentile; Grade 10, Total Maths 90th 

percentile and Total Reading 93rd percentile. Students in Grade 11 take 

the College Board PSAT in the fall and the SAT in the spring. The SAT 

50% midpoint range for Grade 11 class in spring of 2003 was 1150 to 

1330. Grade 12 students sit for the SAT and the ACT in the fall and 

Advanced Placement exams in a variety of subjects in May. 

Attendance rates are high, attrition is low, and there are few major 

discipline problems.  

Grades 7 – 12 operate on a departmental basis, with students 

changing classes for each subject. The school year runs September 

through mid-June, and is divided into two semesters. The active 

research phase took place during the 10 months of the 2003-04 school 

year. 
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Participants  

Preliminary Exploration and Teacher Training Period  

(September 2000 – June 2003) 

Teachers  

Teacher participants in The Preliminary Period were all faculty 

teaching Grades 7 – 12 during the years September 2000 through 

June 2003. There were 32 teachers in the 2000-01 school year; 37 

teachers in the 2001-02 school year; and 40 teachers in the 2002-03 

school year. (See Tables 1, 2, and 3.)  
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Table 1.  

Preliminary Period Faculty 2000-01 with Degree and Experience 

Teacher Subject 
Taught 

Degree 
Held 

Certification Years of 
Experience 

1.  English BA Yes 1 

2.  CS PhD No 33 

3.  7th science Masters Yes 3 

4.  Art BA No 3 

5.  Latin BA No 4 

6.  C.S. BA No 0 

7.  History Masters No 5 

8.  Biology BA + 30 No 3 

9.  History BA + 45 No 2 

10.  French BA No 1 

11.  Band BA No 3 

12.  Physics Masters No 7 

13.  Maths BA + 45 No 0 

14.  Study Skills BA No 2 

15.  English BA no 2 

16.  Maths BA + 45 Yes 4 

17.  Life Skills BA No 0 

18.  English BA + 45 Yes 11 

19.  Spanish BA No 15 
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20.  Music BA Yes 9 

21.  Drama PhD No 37 

22.  Maths Masters No 37 

23.  PE BA Yes 12 

24.  8th History BA + 45 No 4 

25.  CS BA + 30 No 3 

26.  7 & 8 CS BA No 0 

27.  History BA No 0 

28.  Chemistry Masters No 6 

29.  8th science Masters No 0 
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Table 2. 

Preliminary Period Faculty 2001-02 with Degree and Experience 

Teacher Subject  
Taught 

Degree 
Held 

Certification Years of 
Experience 

i.  Yearbook BA 30 Yes 5 

ii.  CS PhD No 34 

iii.  7th Science Masters Yes 4 

iv.  Art BA No 4 

v.  English BA 30 Yes 1 

vi.  CS Masters No 5 

vii.  CS BA No 1 

viii.  History Masters No 6 

ix.  Biology Masters No 4 

x.  French BA No 2 

xi.  Physics Masters Yes 8 

xii.  English BA No 0 

xiii.  English BA No 4 

xiv.  Maths BA 45 Yes 6 

xv.  Life Skills BA No 1 

xvi.  Spanish BA No 16 

xvii.  Music BA 45 Yes 10 

xviii.  Drama PhD Yes 38 

xix.  Maths Masters No 38 
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xx.  Band BA Yes 4 

xxi.  PE Masters Yes 13 

xxii.  8th history BA 45 No 5 

xxiii.  Latin Masters 

45 

No 1 

xxiv.  Maths Masters 

45 

No 26 

xxv.  7/8 CS BA No 1 

xxvi.  CS BA 30 NO 1 

xxvii.  History Masters No 1 

xxviii.  Chemistry Masters Yes 7 

xxix.  8th Science Masters No 1 
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Table 3. 

Preliminary Period Faculty 2002-03 with Degree and Experience 

Teacher Subject 
Taught 

Degree Held Certification Years of 
Experience

a.  PE BA 30 Yes 6 

b.  CS PhD No 35 

c.  7th Science Masters Yes 5 

d.  CS Masters No 6 

e.  CS BA No 2 

f.  Biology Masters No 5 

g.  Geography BA No 3 

h.  Physics Masters Yes 9 

i.  Maths BA  30 No 20 

j.  English BA No 1 

k.  English BA No 2 

l.  English BA No 5 

m.  ESL BA 45 Yes 5 

n.  Band Masters Yes 2 

o.  Japanese Masters No 3 

p.  Life Skills BA No 2 

q.  History BA 30 No 17 

r.  Spanish BA No 17 

s.  Music BA 45 Yes 11 
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t.  Drama PhD Yes 39 

u.  Maths Masters 45 No 39 

v.  PE Masters Yes 14 

w.  Latin Masters 45 No 1 

x.  Maths BA No 0 

y.  CS Masters No 0 

z.  Maths Masters 45 No 27 

aa.  Art BA No 0 

bb.  CS BA No 2 

cc.  History Masters No 1 

dd.  Chemistry Masters Yes 7 

ee.  Subject 
Taught 

Degree Held Certification Years of 
Experience 

ff.  8th Science Masters No 3 

 

Students  

Participants in Preliminary Exploration and Teacher Training 

Period (hereafter called Preliminary Period) included all students 

enrolled in Grades 7 – 12 during the time frame from September 2000 

to May 2003. There were 181 students in the 2000-2001 school year; 

during the 2001-02 school year there were 235 students; and in the 

2002-03 school year there were 252 students. (See Table 4.)  
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Table 4 

Number of Student Participants by Grade and Gender during the 

Preliminary Period 

Student 
Participants 

2000-01 2001-02 2002-03 

Grade 7 Female 19 26 31 

Grade 7 Male 20 28 27 

Grade 8 Female 29 19 28 

Grade 8 Male 29 21 30 

Grade 9 Female 16 28 19 

Grade 9 Male 17 30 18 

Grade 10 Female 13 13 23 

Grade 10 Male 12 17 24 

Grade 11 Female 9 14 13 

Grade 11 Male 8 12 17 

Grade 12 Female 2 9 11 

Grade 12 Male 5 8 12 
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Active Research Period (September 2003 – June 2004) 

Teachers 

Participants included all teachers of students in Grade 7 who 

taught more than one section of Grade 7 students. [The Grade 7 class 

is divided into four sections per course taught.] Eight teachers met that 

criterion. Of those, one began teaching at The Classical School prior to 

the 1999 – 2000 school year; one began in the 2000 – 2001 school 

year; two began in the 2002-03 school year; and four began in the 

2003-04 school year. Of the four who began teaching in September 

2003, one had classroom experience, one had substitute experience, 

one had experience teaching English in China, and one had no 

previous teaching experience. (See Table 5.) 
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Table 5. 

Active Research Period Grade 7 Teachers 

* Denotes case study participant. 

Teacher Year 
Hired 

Number of 
Sections by 

Gender 
Taught 

Course Taught Certification 

Mrs. A* 1998 2 M, 2 F Life Science  Yes 

Mr. B* 2000 2M Christian 

Studies  

No 

Mr. C 2003 2M, 2F US History  Yes 

Ms. D* 2003 1M, 1F English  No 

Ms. G 2002 4 Maths  Yes 

Ms. H 2003 2F Christian 

Studies  

No 

Mrs. I 2002 1 Maths Yes 

Ms. J 2002 1M, 1F English  Yes 

Dr. K 2003 2M, 2F Latin  No 

Mrs. L 2001 2M, 2F PE  Yes 

Mrs. M 2001 1 Maths Yes 
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Case Study Teachers  

Numbers of Grade 7 teachers available to participate for case 

study as exemplary cases were limited by two practical constraints. 

Several were coaching during faculty training times, and others taught 

only one section of Grade 7. Three volunteers were selected to provide 

the cases. One had been teaching at the school before the Preliminary 

Period. Another had been teaching at the school since the beginning of 

the Preliminary Period. The third was new to teaching at the beginning 

of the Active Research Period. 

 

Teaching before the Preliminary Period 

Mrs. A began teaching at The Classical School two years before 

general training in the intervention was provided for all faculty members 

in August of 1999. She had entered The Classical School with three 

years of teaching experience. Mrs. A is the only Grade 7 teacher 

amongst the participants who had some training relating to the 

intervention prior to the Preliminary Period. She holds a master’s 

degree in science and teaches Grade 7 Life Science.  

 

Teaching since the beginning of the Preliminary Period 

Mr. B is the only participant who had been hired at The Classical 

School at the beginning of the Preliminary Period. He began with no 

previous classroom experience. Mr. B is currently working on a 
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doctorate in philosophy. He teaches both Grade 7 and Grade 8 

Christian Studies classes to boys. 

 

New to teaching at the beginning of the Active Research Period 

There were two teachers who were new to fulltime teaching at 

the beginning of the Active Research Phase, Mr. C and Ms. D. 

Because Mr. C had two years of substitute teaching experience, and 

because he was unavailable for training due to coaching 

responsibilities, Ms. D was selected as a case. Ms. D holds the degree 

of master of English Literature, and taught Grade 7 English.  

Students 

Participants included all Grade 7 students enrolled at The 

Classical School. There were 54 students in all, 26 male and 28 

female. (See Table 4.) The school had Stanford Achievement Test 

(SAT) percentile scores from Grade 6 for 42 students. Students for 

whom a Pre-test and Post-test could be identified were used as 

matched pairs for statistical analysis. From this group, students were 

assigned to two distributions by SAT score in order to review research 

data for differences between the highest achieving students and 

others.  
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Table 6. 

SAT Scores and Gender of Students in the Active Research Phase 

Gender Maths Reading Matched 
Pair 

M 45 93 y 

F 55 97 y 

F 56 83 n 

F 56 55 y 

M 64 99 y 

M 72 84 y 

F 76 96 y 

F 78 95 y 

F 80 90 y 

F 80 91 y 

M 81 98 y 

F 85 84 y 

F 85 79 y 

M 85 97 n 

M 86 91 n 

M 86 99 y 

M 88 94 y 

F 89 83 y 

M 90 99 y 
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Gender Maths Reading Matched 
Pair 

F 91 97 n 

M 92 91 n 

M 94 99 y 

M 95 97 y 

M 95 95 y 

M 95 84 y 

F 96 95 y 

F 97 79 n 

F 97 42 y 

M 97 99 y 

M 97 97 y 

M 97 86 y 

M 98 99 y 

F 99 99 y 

F 99 98 y 

F 99 99 y 

F 99 97 y 

F 99 99 y 

F 99 95 y 

F 99 99 y 

M 99 93 y 
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Gender Maths Reading Matched 
Pair 

M 99 99 y 

M 99 90 y 

F Not available 73 y 

F Not available  Not available y 

F Not available  Not available y 

F Not available  Not available y 

M Not available  Not available n 

M Not available  Not available n 

M Not available Not available n 

M Not available Not available y 
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Instruments Used  

Scaled 

The Motivated Strategies for Learning Questionnaire (MSLQ) 

(Pintrich, Smith, Garcia, & McKeachie, 1993) was used during the 

Preliminary Period to determine its feasibility as a possible test 

instrument for the Active Research Phase. The MSLQ is a self-report 

instrument consisting of two sections, a motivation section and a 

learning strategy section. It was designed and developed by a team of 

researchers from the National Center for Research to Improve 

Postsecondary Teaching and Learning and by researchers from the 

School of Education at the University of Michigan. The MSLQ was 

designed to assess college students’ motivational orientations and their 

uses of different learning strategies in a particular college course.  

The Patterns of Adaptive Learning Scales (PALS) (Midgley, et 

al., 1994) was used during the Preliminary Period to determine its 

feasibility as a possible test instrument for the Active Research Phase. 

PALS (Midgley, et al.) is a self-report instrument developed to assess 

both students and teachers in the elementary and secondary school. 

The student scales assess personal goal orientations, perceptions of 

teacher’s goals, perceptions of the goal structures in the classroom, 

achievement related beliefs, attitudes and strategies, and perceptions 
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of parents and home life. Teacher scales assess their perceptions of 

the goal structure of the school, their goal-related approaches to 

instruction, and personal teaching efficacy.  

Surveys 

CORE Faculty Questionnaire is a self-report instrument intended 

to assess teacher beliefs about how students learn and the role a 

teacher plays in that learning process. (See Appendix A.) It was used 

during the Preliminary Period. 

 

Table 7. 

Instruments  and Surveys Used 

Instrument 
Title 

Preliminary 
Period 

Active 
Research 
Period 

Teacher Student Grade(s) 

MSLQ X   X 7-12 

PALS X  X X 7-12 

 

Interviews 

Interview questions for case study teachers (Appendix B) were 

developed for use during the Active Research Period. The interviews 

were audio-recorded. 
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Observations 

Observations were made of case study Grade 7 teachers 

conducting classes in which they were teaching or using targeted 

learning strategies. Each teacher was observed once, at their choice of 

class, time and location. Mr. C and Ms. H, also Grade 7 teachers, 

volunteered to be observed. Observation notes from Ms. H’s class are 

included in Appendix C with the strategic teaching material used. 

Mrs. A, Mr. B and Ms. D were observed via video and the 

utilization of SmartBoard technology which captured their board work 

as a computer record (Appendix D).  

Materials Used  

Teachers 

PowerPoint Presentations 

A number of PowerPoint presentations were developed to train 

the faculty in strategic teaching and its impact on developing strategic 

learners. (See Appendix E for teacher training PowerPoint 

presentations.)  

CORE – A Value and a Virtue  Developed by Dr. Brendan 

Bartlett. This was used in Preliminary Period as a basis from which to 

instruct the faculty in understanding the foundations of the CORE 
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Program, metacognition, strategy teaching and its usefulness to 

teachers and students. 

CORE – A Value and a Virtue Originally developed by Dr. 

Brendan Bartlett, 12/00, and revised 8/01. The PowerPoint 

presentation provided an overview of the rationale behind the CORE 

Program. 

CORE Program for Strategic Teaching and Learning 2001, 2002  

This PowerPoint presentation was used to train new faculty in the 

areas of metacognition and strategic learning, expanding upon the role 

of affective aspects of strategic learning.  

CORE 2003 – Overview This presentation was intended to 

provide an overview of strategic learning to faculty at the start of the 

Active Research Period school year. Most teachers, especially those 

new to teaching or to the school, are overwhelmed at the beginning of 

the school year, which is not conducive to the retention of new 

information about teaching or learning. This PowerPoint presentation 

was designed to provide a brief introduction to each of the elements of 

strategic learning in order to prepare teachers’ minds for increased 

receptivity to further, more specific training provided after the school 

year was established.  

CORE 2003 – Metacognition This PowerPoint training 

presentation builds upon CORE 2003 – Overview by giving further, 

more detailed information on metacognition, the important role it plays 
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in learning, and how metacognitive skills are best taught and learned. 

Cognitive self-appraisals about person, task, and strategies, and how 

such self-appraisals affect learning are explained, as is the role of 

metacognition in cognitive self-management leading to strategy use is 

presented. The affects of metacognition for the student’s learning and 

ways teachers can help students be more metacognitive are 

presented. 

CORE 2003 – Strategies  This PowerPoint training presentation 

builds upon CORE 2003 – Overview by giving further, more detailed 

information on learning strategies, the important role they play for 

students’ academic success, and how they are best taught and 

learned. Three elements of strategic knowledge, general strategy 

knowledge, specific strategy knowledge, and Memory Acquisition 

Procedures are presented. Blocks to strategic learning in students 

were identified. Methods of effective strategy instruction through 

cognitive modeling, cognitive coaching, and on-going monitoring are 

included. 

CORE 2003 – Motivation This PowerPoint training presentation 

builds upon the CORE 2003 – Overview by giving further, more 

detailed information on motivation, the critical elements affecting 

motivation, the important role it plays in learning, and how teachers can 

design classrooms to encourage motivation. The presentation 

elaborates on three critical elements affecting motivation, success 
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attribution, self-efficacy, and goal orientation. The important role each 

of these elements plays in student learning is examined. Methods 

available for teachers to design classrooms that encourage student 

motivation are presented and used to stimulate discussion. 

Booklets 

CORE Program for Strategic Teaching and Learning Book One 

(See Appendix F). This booklet was intended for use by teachers 

during Active Research Period. It offers an introduction to CORE, and a 

strategy for effectively teaching cognitive learning strategies. Six 

foundational strategies for learning are included: Principles of Memory; 

Modes of Study (active vs. passive); Time Scheduling; Goals – Making, 

Tracking, Revising; General Tips on Tests; and Overcoming Test 

Anxiety. 

CORE Program for Strategic Teaching and Learning Book Two 

(See Appendix G). This booklet was developed for use by teachers 

during Active Research Period, and contained the same information 

found in Book One. Ten additional strategies were included in the 

areas of:  general learning (A System for Effective Listening and In-

Class Note-taking; Top Level Structure; KWL Strategy; Mindmapping); 

reading strategies (PRR: Read Your Textbook More Effectively; 

Effective Underlining; How to Select an Appropriate Reading Strategy; 

How to Learn from Reading Assignments; Overcoming Comprehension 
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Blockage when Reading Difficult Material); and writing strategies 

(Writing a Thesis Statement; The Argument Essay).  

Videos 

Video presentations of teachers using various CORE strategies 

were occasionally shown during faculty meetings.  

Mrs. E teaching a Grade 9 Physics class using the strategy of 

top-level structure to teach note-taking. Mrs. E has been a teacher at 

The Classical School since before the Preliminary Period and was 

expert at teaching and integrating strategy use. The video was used to 

provide a model of strategy used during instruction. (See Appendix H.) 

Mr. B teaching a Grade 7 Christian Studies class using graphic 

organizers and top-level structure. The lesson was used to provide a 

model to other teachers of actual strategy instruction. (See Appendix 

D.) 

Ms. D teaching Grade 7 English girls class a vocabulary lesson 

using mind-mapping. Ms. D was a new teacher at The Classical School 

during the year of Active Research Period. The lesson was used to 

provide a model to other teachers of actual strategy use during 

instruction. (See Appendix D.) 

Mrs. A teaching a Grade 7 Life Science class using KWL. 

Although Mrs. A was an expert strategy teacher, she was learning a 

new strategy and was helpful as an example to new teachers that 
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experts also learn new teaching strategies and have a learning curve 

for implementation. (See Appendix D.) 
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Table 8. 

Teacher Materials Used by Type and Period 

Title Type Preliminary 
Period 

Active 
Research 

Phase 

Follow-
up 

Period 
CORE – A Value and a 

Virtue 

PowerPoint X   

CORE – A Value and a 

Virtue (revised) 

PowerPoint X   

CORE Program for 

Strategic Teaching and 

Learning 2001, 2002 

PowerPoint X   

CORE 2003 – Overview PowerPoint  X X 

CORE 2003 – 

Metacognition 

PowerPoint  X X 

CORE 2003 – Strategies PowerPoint  X X 

CORE 2003 – Motivation PowerPoint  X X 

CORE Program for 
Strategic Teaching and 
Learning 
Book One 

Booklet  X  

CORE Program for 
Strategic Teaching and 
Learning 
Book Two 

Booklet  X X 

Top-Level Structure – 

Mrs. E 

Video 

SmartBoard

 X X 

Graphic Organizers –  

Mr. B 

Video 

SmartBoard

 X  

Mindmapping –  

Ms. D 

Video 

SmartBoard

 X  
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Students  

Survey 

CORE Initial Skills Survey was developed as a pre-test and 

post-test instrument to be used during the Active Research Period 

(Appendix I). 

PowerPoint Presentations 

CORE Overview for Students 2004 was developed as a 

strategic learning reinforcement tool for students in Grades 7 – 8 by the 

researcher during the Active Research Period. It was also used in the 

Follow-up Period for the elective class Strategic Learning (Appendix J). 

Booklets 

C.O.R.E. Learning Program Middle School Book 1 for Parents 

and Students (See Appendix K). This booklet was developed by Mrs. F 

and was intended for use by students during the Preliminary Period as 

a resource to various strategies. 

CORE Student Reference – Book 1  This booklet was intended 

to help students review strategies they had been taught. It included an 

introduction to the CORE program, and the foundational strategies 

taught in Active Research Period. (The student book was the same as 
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the book used by teachers (Appendix G) minus the strategy entitled 

How to Teach CORE Learning Strategies. 

CORE Book for Strategic Learning (See Appendix L.) This 

booklet was developed by the researcher for use in an elective called 

Strategic Learning, taught in the Follow-up Period of September 

through November of 2004. 

 

Table 9 

Student Materials Used by Type and Period 

Title Type Preliminary 
Period 

Active 
Research 
Period 

Follow-
up 

Period 
 
CORE Learning 
Program Middle 
School Book 1 
 

Booklet X   

 
CORE Student 
Reference 
Book 1 
 

Booklet  X  

 
How CORE 
Helps You Learn 
 

PowerPoint  X X 

 
CORE Book for 
Strategic 
Learning 
 

Booklet   X 

CORE Initial 
Skills Survey 

Survey  X  
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Procedure 

Background  

In August of 1999, in the week prior to the beginning of the 

1999-2000 school year, Dr. Brendan Bartlett spent three days 

instructing teachers on the topics of metacognition and strategic 

learning. During the months of November 1999 through May 2000, 

teachers benefited from the guidance of a guest teacher, Mr. Arthur 

Rowe, who had extensive experience with the Learning Made Easy 

program developed by Dr. Bartlett and implemented at Ipswich 

Grammar School. Teachers undertook to teach a number of learning 

strategies within their curriculum during the 1999-2000 school year. As 

a result of this experience, the author/researcher entered the PhD 

program at Griffith University as a research higher degree student 

under the supervision of Dr. Bartlett. 

Preliminary Period – September 2000 to June 2003. 

The intention to develop strategic teachers and learners in The 

Classical School resulted in all students in Grades 7 – 12, and all 

teachers of those grades, being participants in the Preliminary Period 

of the research. (See Table 1, 2, and 3.) All teachers of students in 

Grades 7 – 12 were given training throughout the Preliminary Period 
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and encouraged to teach metacognition and learning strategies within 

the context of their classrooms. The goals of this period were to: 

Provide The Classical School students with the benefits of 

strategic learning. 

Provide The Classical School’s teachers with the opportunity to 

put into practice what they had learned from Dr. Bartlett and Mr. Rowe. 

Establish a faculty culture where the role of metacognition and 

learning strategies in the teaching and learning process were 

understood and valued. 

Establish a core of teachers capable of providing leadership in 

strategic teaching. 

Provide information on faculty goal orientations, their 

perceptions of the goal structure of the school, their goal-related 

approaches to instruction, and personal teaching efficacy 

Provide information about students’ strategic awareness and 

strategy use.  

Provide information on The Classical School’s students with 

respect to their: personal achievement goal orientations; perception of 

teacher’s goal orientations; academic-related perceptions, beliefs and 

strategies; motivational orientations; and strategy awareness and use.  
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Teachers 

Mrs. F was appointed the CORE 2000-01 school year resource 

teacher for faculty. 

 In August 2000, Mrs. F provided training on the CORE Program 

for Strategic Teaching and Learning to new teachers.  

In September of 2000 each department chose responsibility for 

leading the cross-grade learning of one or two learning strategies to be 

taught within their curriculum. 

September through December 2000. Each department head had 

been present during the pre-Preliminary Period training provided by Dr. 

Bartlett in August 1999 and the coaching provided by Mr. Rowe. As 

such, they were experienced and worked to help their department’s 

teachers understand the CORE Program.  

In November 2000, Mrs. F consolidated the strategies being 

taught into a booklet entitled The Classical School C.O.R.E. Learning 

Program Middle School Book 1 for Parents and Students. It was 

presented during a faculty meeting, and each teacher received a copy. 

In December 2000 teachers were given two days of training by 

Dr. Bartlett. This training served to increase their understanding of 

metacognition and the importance of teaching metacognitive and 

strategic learning skills to students. The PowerPoint presentation 

CORE – A Value and a Virtue was used. 
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Teachers were tasked to consciously encourage students as 

metacognitive learners and to teach cognitive strategies within the 

curriculum of their various classes throughout the 2000-01 to 2002-03 

school years.  

In August 2001 new teacher training about the CORE Program 

for Strategic Teaching and Learning was provided using a revision Dr. 

Bartlett’s PowerPoint presentation CORE – A Value and a Virtue.  

In October 2001 all teachers were given 3 hours of training on 

metacognition and strategic learning, and which also expanded upon 

the role of the affective aspects of strategic learning. This training 

utilized the PowerPoint presentation CORE Program for Strategic 

Teaching and Learning 2001. 

In August 2002 new teachers were trained with the PowerPoint 

presentation CORE Program for Strategic Teaching and Learning 

2002. 

Teachers completed the Patterns of Adaptive Learning Scales in 

September 2002.  

Throughout the years of Preliminary Period, experienced 

strategic teachers occasionally shared their lessons and ideas in 

faculty meetings.  
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Students  

Students were systematically exposed to strategy teaching 

within the curriculum as each teacher consciously integrated strategies 

in both instruction and student assignments.  

The Learning Made Easy Skills Survey was administered to all 

students in Grades 7 – 10 in September 2000. 

Students in Grades 7 –12 were provided with a copy of the 

C.O.R.E. Learning Program Middle School Book 1 for Parents and 

Students in November 2000.  

The Motivated Strategies for Learning Questionnaire (MSLQ) 

was administered to all students in Grades 7 – 12 in September 2001. 

Students in Grade 7, and new students, were provided with a 

copy of The Classical School C.O.R.E. Learning Program Middle 

School Book 1 for Parents and Students in September 2001. 

The MSLQ was administered to all students in Grade 7 in 

September 2002.  

All students in Grade 7 were administered the Patterns of 

Adaptive Learning Scales (PALS) in September 2002.  

During 2002-03 school year, all Grade 7 students were required 

to take a nine-week course entitled Strategic Learning that was 

intended to develop proper goal orientation, attitudes of self-efficacy 

and effort attributions for success, motivation, and metacognitive and 

cognitive learning strategies.  
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Active Research Period – August 2003 through June 2004. 

Many teachers experience a great deal of stress during the first 

quarter of any given school year, and new teachers especially are often 

overwhelmed. In order to give new teachers the opportunity to 

implement CORE ideas and strategies effectively, training sessions 

were distributed throughout the first semester. Correlated 

implementation, notably for new teachers, gradually increased over 

that period of time. From September through January of the 2003-2004 

school year, teachers of Grade 7 students worked to help students 

establish the affective attitudes and behaviours, metacognitive skills, 

and learning strategies conducive to development as strategic learners. 

From February through June teachers continued to build upon this 

foundation and worked to help students develop particular cognitive, 

volitional and metacognitive learning strategies.  

Teachers 

Teachers were trained August 2003 in the critical aspects of 

strategic teaching and learning by the researcher using PowerPoint 

presentation CORE 2003 Overview.  

Department heads met in August 2003 and decided which 

strategic learning skills were foundational for all students, and should 

therefore be emphasized during the first semester.  
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Each advisory teacher was made responsible to teach two 

foundational strategies, Time Scheduling and Goals – Making, 

Tracking, Revising, during the first semester. 

All departments were responsible to teach four foundational 

strategies, Principles of Memory, Modes of Study, General Tips on 

Tests, and Overcoming Test Anxiety, as appropriate within the classes 

during the first semester. 

The Maths department made the strategy General Tips on Tests 

more Maths-oriented, and emphasized its use by students. 

Teachers received a copy of CORE Program for Strategic 

Teaching and Learning Book One in September 2003.  

All classroom teachers were responsible for including instruction 

on the strategies found in CORE Program for Strategic Teaching and 

Learning Book One as considered appropriate within the context of 

their classes.  

CORE Program for Strategic Teaching and Learning Book One 

strategies were discussed with teachers. Teachers were encouraged at 

the faculty meeting October 23, 2003, to use these strategies with their 

classes. 

Teachers received additional training at the faculty meeting 

October 30, 2003, through the PowerPoint presentation CORE 2003 – 

Metacognition. 
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Teachers received additional training through a video of an 

experienced Grade 9 CORE teacher presenting a lesson using a 

strategy from the CORE Program for Strategic Teaching and Learning 

Book Two, at the faculty meeting on November 6, 2003. 

Teachers received a copy of the CORE Program for Strategic 

Teaching and Learning Book Two at the faculty meeting on December 

11, 2003.  

Teachers received additional training on January 8, 2004, 

through the PowerPoint presentation CORE 2003-04 – Strategies. 

Teachers selected for case study were interviewed February 12 

and 13, 2004. 

Teachers received additional training February 26, 2004, 

through the PowerPoint presentation CORE 2003-04 – Motivation.  

Observations of Grade 7 teachers selected for case study were 

made by appointment in February and March of 2004. 

Video training using observation of Mr. B was given at the March 

18, 2004, faculty meeting. 

Teachers received video training using the observation of Ms. D 

at the March 25, 2004, faculty meeting. 

Two Grade 7 teacher volunteers were observed in April. 
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Students – Grade 7 

Research focused on Grade 7 students during the Active 

Research Period. These students were new to the Middle School and 

had no experience of CORE.  

Students completed the MSLQ and PALS survey instruments at 

home during the month before school started in September 2003. 

The CORE Skills Survey was administered as a pre-test to 

students in English class the first week of school in September 2003. 

Students were immersed in classroom environments intended to 

encourage metacognitive, affective and cognitive attitudes and 

behaviours consistent with strategic learning.  

Students were taught particular cognitive and metacognitive 

learning strategies within the context of various classes’ curricula 

(particulars described under Teachers section). 

Students were shown the PowerPoint presentation How CORE 

Helps You Learn in April 2004 as reinforcement for the training they 

received in the classroom.  

The CORE Skills Survey was administered as a post-test to 

students in English class in June 2004. 
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Analysis of Data 

Teachers 

Interviews of teachers as cases were transcribed from taped 

recordings. (See Appendix M.) The transcripts were read for 

identification of themes, and these were interpreted from the basis of 

the teacher’s perception of value.  

Teacher talk was also analyzed by the Leximancer package 

(Smith, 2002), which uses a grounded theory approach to data 

analysis. This allows for an expedited process of category construction. 

Leximancer computes the frequency with which each term is used, 

after discarding text items of no research relevance (such as “a” or 

“the”) and then computes the distance between each of the terms via 

computations equivalent to nonparametric factor analytic or cluster 

analytic procedures. This analysis provides evidence of the range of 

issues identified through the three case studies of individual teachers. 

As with other factor analytic procedures, there is no single 

solution, and the quality of particular solutions are best judged in terms 

of interpretability. The result of this computation is displayed in a two-

dimensional spatial representation. This analysis allows the analyst to 

identify salient dimensions of teacher talk related to CORE with respect 

to clusters of terms within and across the four quadrants. 
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The interpretations of teacher observations, both written and 

video taped, were made on the basis of the author/researcher’s 

knowledge of best practices, and the observed teacher’s input. Each 

teacher was provided personal feedback after the observation. 

Students 

The MSLQ and PALS were given to all Grade 7 students in 

September of 2002 and 2003. However, the 2002 group was not 

administered the survey as a post-test. The lack of a previous group 

against which to interpret the MSLQ data for the Active Research 

Period was one factor that led to the decision to drop both the MSLQ 

and PALS from the research. Additional contributing factors were 

difficulty of correlating the MSLQ, designated for use at the college 

level as a course-specific survey instrument, to generalized courses at 

the Grade 7 level, and the perception that parents had participated in 

answering the questionnaire in the case of more than a few students. 

All Grade 7 students present on the day of September 3, 2003, 

and June 9, 2004, completed the CORE Skills Survey in English class. 

Handwritten answers were transcribed onto Excel spreadsheets, a 

spreadsheet for each question. All available Grade 6 Stanford 

Achievement Test scores were then entered. I read over all answers, 

and identified categories of answers for each question. A research 

assistant then sorted the answers into categories for my review. 
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Answers including both positive and negative categories were placed in 

the positive category. Any answers not easily sorted led to discussion 

and a negotiated agreement on category. 

General Distribution 

Ten students, away at an athletic competition, were not present 

to take the post-test. An additional four students failed to put names on 

their post-test surveys. A few students did not answer a particular 

question, either because they skipped it, or because they did not finish 

the survey. There were 41 surveys identified with pre- and post-test 

pairs that were available for analysis. Not every question was 

completed by each student, and therefore the same number of pairs 

was not available for every question. There were five pairs for whom 

the school had no Grade 6 SAT score.  

All pairs for each question were subjected to the McNemar Test 

for the Significance of Changes (α=0.05) (Siegel, 1956). The McNemar 

test was used for the following reasons: 

1) A desire to compare paired observations, pre- and post-

intervention for each student; 

2) An interest in hypothesis testing involving means; 

3) Nominal (category) data was measured.  
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The elements of the contingency table are arranged as 
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Figure 1. McNemar Test for the Significance of Changes. 

 

If the McNemar Test for the Significance of Changes rejected 

the null hypothesis, further analysis on the pairs were done using the 

Kolmogorov-Smirnov Two-Sample Test (Siegel, 1956) to determine 

any difference between SAT test score distributions. 

Highest and Others Distributions 

A possible difference in the benefits of strategic skills and 

attitudes instruction between the highest achieving students and others 

was of interest to me. Matched pairs for whom Grade 6 Stanford 

Achievement Test scores were available were sorted into two groups. 

The Highest group was composed of students with scores at the 99th 

percentile (U.S.A.) on the Stanford Achievement Test. An equal 
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number of matched pairs from the lowest performers on the Stanford 

Achievement Test formed a second group called Lowest. The number 

of matched pairs for each distribution group was typically 10, but varied 

by question, as some students failed to answer all questions.  

An ordinal scale was created to represent the changes in Pre- 

versus Post-test data, i.e., 1=positive change, 0=no change, 

-1=negative change. The Kolmogorov-Smirnov Two-Sample Test was 

performed on these two distributions to measure the goodness of fit 

between them. The null hypothesis stated that no difference would be 

found between the two distributions. Using a two-tailed test, the test of 

significance was set at α=0.95. 

 

The test statistic is D = max [Sn1(X) - Sn2(X)] 

Critical value: the value of chi-square associated with p where 

and a is the confidence level.   

Decision rule: reject H0 if χ2> χ2critical 

Figure 2. Kolmogorov-Smirnov Two-Sample Test. 

 

In addition to the McNemar Test for the Significance of Changes 

performed on each question, and the Kolmogorov-Smirnov Two-

Sample Test performed on some, numerical and percentage changes 

were examined and noted for each question.  
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Summary Comments 

Chapter 3 has presented the methods used to conduct this 

study on the effect of the implementation of a strategic learning 

program on teaching and learning at The Classical School, as well as 

those methods used to analyze the findings. The next chapter will 

present the results garnered from those methods. 



115 

CHAPTER 4: RESULTS 

Overview 

The purpose of this chapter is to report data collected in an 

investigation of two questions: 

1. What is the effect on teachers of an intervention to 

develop strategic learners? 

2. What is the effect on students of an intervention to 

develop strategic learners? 

 

This chapter is organized according to the two questions above, 

describing first results from the teacher interviews, and then reporting 

results on student surveys. The first section presents data representing 

teacher perceptions of the intervention’s benefits to students and their 

perspectives of the value of teaching to develop strategic behaviour. 

The second section presents data representing changes in student 

descriptions of their strategic approaches to learning. 

Qualitative methods were used to categorise exemplar teacher 

perceptions and to identify the tone of teacher responses in relation to 

the two research questions above. Quantitative methods were used to 

analyze student responses to a series of questions in a student survey 

that addressed the second of the two questions above. The student 

survey was analyzed in terms of direction of change across school 

year, and in terms of relative size of change for differing subgroups of 
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students (Highest versus Lowest SAT groups). These teacher and 

student analyses together provide an overview of the perceptions of 

teachers and Grade 7 students in relation to the two research 

questions above, as detailed in following sections. 

Teacher interviews 

Teachers were interviewed in February 2004, and the interviews 

analyzed in two ways. The first analysis examined the major categories 

used by these teachers to talk about the CORE program. The second 

analysis summarised the tone and the content of the responses of 

three teachers in relation to specific questions that considered the 

effect of the CORE program on teachers and students. 

Analysis One: Categories of teacher talk about CORE 

As stated in Chapter 3, the Leximancer package (Smith, 2002) 

uses a grounded theory approach to data analysis. This allows for an 

expedited process of category construction. Leximancer computes the 

frequency with which each term is used, after discarding text items of 

no research relevance (such as “a” or “the”) and then computes the 

distance between each of the terms via computations equivalent to 

nonparametric factor analytic or cluster analytic procedures. This 

analysis provides evidence of the range of issues identified through the 

three case studies of individual teachers. 
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As with other factor analytic procedures, there is no single 

solution, and the quality of particular solutions are best judged in terms 

of interpretability. The result of this computation is displayed in a two-

dimensional spatial representation. This analysis allows the analyst to 

identify salient dimensions of teacher talk related to CORE with respect 

to clusters of terms within and across the four quadrants. (See 

Appendix M for interview transcripts.) 
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Teacher Mr. B 

 

Figure 3. Teacher Mr. B responses analyzed in terms of frequency and 

spatial relationships. 

 

With the term CORE rotated to align with the horizontal (x) axis, 

the terms learning and structure also align with this axis. Quadrant 1 

appears to refer to the classes this teacher teaches (class), Quadrant 2 

refers to opinions about the importance of teacher experience (think, 

year), Quadrant 3 refers to assessment activities (test, recall, review), 

and Quadrant 4 refers to various aspects of teaching and learning in 
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relation to the CORE program (information, teaching, students, level). It 

is worth noting that here the term level refers to top-level structure. 

The figure can also be considered at a more global level in 

terms of quadrants to the left and right of the vertical axis. In these 

terms, the analysis indicates that the teacher talked about specific 

experiences (Quadrants 1 & 2) versus various aspects of teaching and 

learning (Quadrants 3 & 4). 
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Teacher Mrs. A 

 

Figure 4. Teacher Mrs. A responses analyzed in terms of frequency and 

spatial relationships. 

Teacher Mrs. A used the term it synonymously with the term 

CORE. So, with it rotated to align with the horizontal axis, Quadrant 1 

refers to program outcomes (think, results), Quadrant 2 refers to 

teaching content (teach, material). Here the term material indicates 

program content. Quadrant 3 refers to CORE teaching strategies 

(connected, strategy, test) where test refers to the relationship between 

the use of strategies and student outcomes. Quadrant 4 refers to the 
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more general impact of the program on students (information, 

knowledge, impact, kids). 

The figure can also be considered at a more global level in 

terms of quadrants above or below the horizontal axis. In these terms, 

the analysis indicates that the teacher talked about CORE in terms of 

program outcomes (Quadrants 1 & 4) versus program content and 

strategies (Quadrants 2 & 3). 
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Teacher Ms. D 

 

Figure 5. Teacher Ms. D responses analyzed in terms of frequency and 

spatial relationships. 

 

With the term CORE rotated to align with the horizontal (x) axis, 

the term structure also aligns with this axis, and the term it (usually 

referring to CORE) appears at the centre of origin of the two quadrants, 

indicating its centrality. Quadrant 1 appears to refer to the student 

attitudes (confident, felt) about the program. Quadrant 2 appears to 

refer to student outcomes in relation to the program (feel, students, 

think, study, helps). Quadrant 3 refers to CORE strategies (remember, 
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mindmapping, conscious). Quadrant 4 refers to academic outcomes 

related to these strategies (wrote, thought, understand). 

The figure can also be considered at a more global level in 

terms of quadrants to the left or right of the vertical axis. In these terms, 

the analysis indicates that the teacher talked about CORE in terms of 

attitudes and opinions (Quadrants 1 & 2) versus aspects of the 

program’s strategies and outcomes (Quadrants 3 & 4). 

Teacher Talk Summary Comments 

When the three analyses reported above are considered 

together, it can be seen that two of the three teachers talk about CORE 

in ways focused entirely on objective aspects of the CORE program, 

with talk that distinguished between strategies and outcomes. The 

remaining teacher spoke about CORE in ways that distinguish between 

personal experience and attitudes versus strategies and outcomes. 

The above analyses indicate that the CORE program has had 

an effect on the talk of these three teachers and that they consider the 

program to be having an effect on their students. The next section 

supplements these analyses by identifying additional information from 

the interviews of these three teachers that specifically addresses what 

kind of effect CORE has had on their teaching and on their students. 
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Analysis Two: Teacher responses to specific questions about CORE 

The three teachers were asked nine questions about their 

teaching with respect to the CORE program as per the interview 

protocol (Chapter 3). This section examines the responses of these 

three teachers in terms of the separate effects on teachers and 

students of this intervention to develop strategic learners. 

Effects on teachers 

When exemplar teachers were asked to rate their use of CORE 

in teaching, the two experienced teachers, Mrs. A and Mr. B, rated 

themselves as having high understanding and use of the program. The 

first year teacher, Ms. D, stated she felt she could “use it more,” and 

indicated specific strategies she was currently using as well as one she 

intended to teach her classes, test-taking skills. Strategies specifically 

mentioned by case study teachers as in use included mind mapping, 

annotation, top-level structure, symbolic representation, study skills, 

and time management. 

When asked how CORE impacted or enhanced their teaching, 

all three found their teaching had been positively impacted. These 

teachers mentioned that CORE helped make them more aware of 

structuring their teaching in specific ways to help make learning most 

accessible to their students. The use of CORE was thought by Mrs. A 

and Ms. D to make them more aware of how they presented 
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information in lessons, of how students received the information, and of 

how they might best organise instructional presentations so as to most 

effectively help students learn. Mr. B correlated the impact to his 

teaching with the impact he saw on student learning and retention, and 

felt CORE helped him to prioritise information in ways that made 

learning easier for students. 

When asked if they would continue to use these methods of 

teaching at another school where it was not required, these three 

teachers were strongly affirmative that they would choose to teach 

strategically in another situation, regardless of the requirement to do 

so. Each teacher felt that CORE provided them a helpful structure both 

for teaching content and for determining and enabling student 

understanding and retention. Mrs. A indicated that the CORE approach 

to teaching was ingrained in her and simply a “great way to teach 

material.” 

When asked which strategies they would continue to use, each 

teacher mentioned strategies they had already used in their own 

teaching with success, and stated that they would continue to use 

those strategies in other teaching situations.  

When asked in what areas they felt assured of their CORE 

implementation, responses indicated that they confidently used 

strategies for teaching content. Mrs. A felt it enabled her to introduce 

and teach information in a logically organized fashion, as well as to 
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provide students with ways to relate new information to previous 

learning. Ms. D said it gave confidence to both her and students when, 

for example, she taught how to write an argument paper and was able 

to provide a set strategy for so doing. Mr. B’s response indicated 

assurance based on positive effects he has seen in his students. 

When asked if there were any areas in which they felt less 

certain in their teaching of CORE, responses indicated that they had a 

desire to expand their current areas of effective use, and were already 

thinking of how they could improve their teaching by so doing. Mrs. A 

wanted to find ways to integrate CORE into her lab work, while Mr. B 

was concerned that, due to the extensive use he made of technological 

teaching devices, students would be able to transfer strategies he used 

into non-technological situations. Ms. D doubted her understanding of 

some portions of the CORE program, and expressed a desire to learn 

more about how to use top-level structure from observing other 

experienced CORE teachers who were using it effectively.  

When asked if there were any other comments they would like 

to make about their experience with CORE, Mr. B stated that he 

thought first year teachers found the program “scary” at first, and did 

not really begin to use it well until they had taught for a few years, 

indicating his own ability to use CORE had improved significantly over 

the years. To follow up on the perception of Mr. B that CORE is scary 

and overwhelming to new teachers, the other two teachers were 
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questioned. Ms. D said she was a bit overwhelmed at first simply 

because it seemed so important, but that having tried one aspect of the 

program, and found it helpful, she “jumped right in and started using it.” 

Mrs. A stated she did not find CORE difficult at the start. 

Effects on students 

When asked how using CORE impacted student learning, 

teachers unanimously indicated that CORE benefited student learning 

in many ways. Mrs. A related that CORE gave students tools for 

organising, recording and recalling information. Mr. B mentioned that 

CORE strategies such as mind mapping helped to keep his students 

from getting “lost” due to the extensive content of his subject area, and 

made recall of information easier even a year later. Ms. D said her 

students seemed better able to focus, and mentioned parental 

feedback that students appeared more engaged in reading when using 

annotation. 

When asked to provide anecdotal evidence of a positive effect 

from CORE on student learning, Mrs. A mentioned an ad hoc 

experiment she had conducted, in which two sections of her classes 

used a particular strategy to review for a test, and the other two did not. 

She was convinced by the higher scores for the classes using the 

strategy that it was well worth her time, as well as the students, to 

continue to emphasize the CORE program in her teaching. Ms. D told 
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of how her students had been feeling incapable of getting everything 

done in preparation for their first finals, but after a session on time 

management and goal setting they felt confident and organized. Mr. B 

gave the illustration of a student who was attending an English 

speaking school for the first time and was not successful in 

comprehending and remembering the content of the biblical books that 

he studied. By using symbolic representation and top-level structure, 

this student moved from a D- to a B- average, and increased his 

expectations of his own learning. 

When asked for anecdotal evidence of negative results from 

using CORE, teachers agreed that no negative results were observed. 

Mr. B and Mrs. A said that students tended to complain when 

presented with a task to use a particular strategy until they saw for 

themselves the positive effect of using the strategies.  

When asked if there were any other comments they’d like to 

make about their experience with CORE, Mrs. A asserted her 

confidence that CORE stays with students in future study, and cited a 

graduated who continued to use strategies learned at The Classical 

School in university studies. Ms. D indicated she felt the students 

appreciated CORE because they frequently spontaneously identified 

strategies being used before she named them. 
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Teacher Perception Summary Comments 

When asked to comment on the effects of the intervention to 

develop strategic learners on their own teaching, these teachers 

reported that they found it to be helpful. They stated that it provided 

structure around which to present information, and gave them 

confidence that they were providing for the learning needs of their 

students. Teachers seemed to have internalised the use of strategic 

teaching to such an extent that they expected to continue use of the 

CORE program approach in their teaching regardless of the school in 

which they might be teaching. 

When asked to comment on the effect of the intervention to 

develop strategic learners on their students, these teachers were 

consistently positive. Teachers readily provided specific examples of 

how CORE had helped students learn, and found no instances of 

negative effect associated with the use of strategies. They felt 

encouraged to use the CORE program, both by the increased retention 

and understanding they observed in student learning, and because 

they believed the strategic behaviour they observed in students would 

continue to be of aid to them in future learning situations.  
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Student survey 

This section considers the effect on students of an intervention 

to develop strategic learners. Analysis was made of student responses 

to questions about three general aspects of their learning: Learning, 

Reading, and Writing. Appendix N is a complete list of survey 

questions. Appendix O lists student responses for each question. 
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Table 10 

Tests of Difference in Pre- and Post-Measures of Student Opinion 

 

Question Test Difference 

Score 

 

Results 

A5: How do you plan your 

study sessions in order to 

learn most effectively? 

McNemar 

 

21.3 S 

 Kolmogorov- 

Smirnov(Maths)

0.571 S 

 Kolmogorov-

Smirnov 

(Reading) 

0.083 NS

 

B1: What    strategies do 

you use for school 

assigned reading? 

McNemar 

 
22.3 S 

 
Kolmogorov-

Smirnov (Maths) 
0.1 NS

 
Kolmogorov- 

Smirnov Reading)
0.00 NS
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B2: Where did you learn 

this strategy? 

 

McNemar 

 

8.52 S 

 
Kolmogorov-

Smirnov (Maths) 
0.273 S 

 

Kolmogorov- 

Smirnov(Reading)

 

0.167 NS 

 

C4: Do you have a 

strategy for writing a 

thesis statement? 

 

McNemar 

 

 

15.1 

 

S 

 Kolmogorov- 

Smirnov (Maths) 

 

0.0 

 

NS 

 Kolmogorov-

Smirnov(Reading)

0.1 NS 

 

*1=McNemar, 2=Kolmogorov-Smirnov  **p<.05  ***df=1 ****χ2
crit 

 

Table 10 (above) lists those questions from the student survey 

where student responses altered significantly across the academic 

year. In cases where it did, the table also includes the outcomes of 

follow-up testing to examine the extent of differences between the 
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responses of two groups of students, those with the H SAT scores 

(Maths and Reading) and those with the L SAT scores (Maths and 

Reading) in this class of students. 

The survey was divided into 3 sections of 7 questions per 

section, composed of general questions related to:  learning (Section 

A), reading (Section B), and writing (Section C). As stated previously 

(Chapter 3), this survey was administered twice. Column 3 in Table 10, 

above, reports the difference score per question. Initially, the McNemar 

Test for Significance of Changes (coded as Test 1) was used to 

examine the null hypothesis that student responses had not altered 

significantly between the two tests. Where difference scores were 

significant, a second test, The Kolmogorov-Smirnov Two-Sample Test 

(coded as Test 2) was used to compare between-group responses for 

two discrete groupings of students, here labelled H-SAT and L-SAT 

(Chapter 3). The SAT scores were considered separately by Maths and 

Reading in terms of H-SAT and L-SAT. The table above also lists 

additional information related to degrees of freedom (see note ***). 

In following sections, significant results for the entire population 

sample as determined by the McNemar Test for Significance of 

Changes, and as illustrated in Table 10 (above) are further discussed 

under headings related to learning, reading, and writing, as well as the 

follow-up analyses on H and L SAT. It is worth noting that for each 

question the open-ended responses generated by the survey had to be 
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collapsed into categorical groupings as a precursor to performing 

significance testing in order to examine the effect of time and group on 

difference scores. 

Survey Section A – Learning 

Descriptive statistics 

Section A - General Learning
Difference Scores
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Figure 6. Difference in the percent of positive responses at pre-test 

versus post-test for Section A general learning questions. 

 

Students were asked a series of seven questions related to 

general learning. As stated above, initial responses were recoded as 

negative versus positive. Figure 6 (above) shows that student scores 

across the seven questions were more positive at the post-test than at 

the pre-test in 5 of 7 instances.  
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Students responded most positively to Q1 (What is learning?) 

and Q6 (Do you set academic goals?) at both pre-test and post-test 

and least positively to Q3 (What is your best method of learning?). 

 

Difference Scores, Section A, Math
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Figure 7. Differences in the percent of positive answers at pre-test 

versus post-test for H-Maths SAT versus L-Maths SAT groups for 

Section A general learning questions. 

 

Students were grouped into two groups by SAT score (Stanford 

Achievement Test, U.S.A. H-SAT group was the top 1% nationally 

(U.S.A.). L-SAT group was an equal number of the lowest SAT scores 

from the General Population. Figure 7 (above) shows that the 

difference scores for the H-Maths SAT versus L-Maths SAT groups 
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were variable, sometimes more positive and sometimes less positive, 

with one instance of significant difference (Q5). Figure 8 (below) shows 

that the difference scores for the H-Reading SAT versus L-Reading 

SAT groups were variable, sometimes more positive and sometimes 

less positive, with no instances of significant difference.  

Difference Scores, Section A, Reading
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Figure 8. Differences in the percent of positive answers at pre-test 

versus post-test for H-Reading SAT versus L-Reading SAT groups for 

Section A general learning questions. 

Inferential statistics 

Students were asked: (Q5) How do you plan your study 

sessions in order to learn most effectively? Answers were coded to 

form two categories: None (including don’t understand, read); and 
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Strategy (indicating some type of strategy). None was considered a 

negative response and Strategy positive. Statistical testing indicated 

that the level of positive responses changed significantly between pre-

test and post-test such students tended to give more positive 

responses at post-test than at pre-test. 

Follow-up tests for H-SAT Maths versus L-SAT Maths found a 

significant difference between the two groups. The L-SAT Maths group 

improved at a higher rate than the H-SAT Maths group. Follow-up tests 

for H-SAT Reading versus L-SAT Reading group students found non-

significant between-group differences in terms of the relative size of the 

difference score. That is, regardless of academic achievement as 

measured by the SAT, students improved at equivalent rates.  

Section A Summary Comments 

Figure 6 indicates that as measured by responses to the seven 

questions, students showed positive change across the school year, 

even though changes typically were non-significant. In contrast, 

Figures 7 and 8 indicate a random pattern of group differences (non-

significant) such that learning outcomes, on average, were similar for 

H-SAT and L-SAT students.  
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Survey Section B – Strategies for reading  

Descriptive statistics  

Section B - Reading Difference Scores
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Figure 9. Difference in the percent of positive responses at pre-test 

versus post-test for Section B general questions about reading. 

 

Students were asked a series of seven questions related to 

strategies for reading. As stated above, initial responses were coded in 

terms of negative versus positive. Figure 9 (above) shows that student 

scores across the seven questions were more positive at the post-test 

than at the pre-test in 6 of 7 instances.  

More specifically, students responded most positively to Q3 

(What do you do when you have to read something that doesn’t 
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interest you?) and Q4 (What do you do when you have to read 

something that doesn’t make sense to you?) at both pre-test and post-

test, and least positively to Q2 (Where did you learn this strategy?). 

The largest shift in the positive direction occurred for Q1 (What 

strategy(ies) do you use for school assigned reading?). 
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Figure 10. Differences in the percent of positive answers at pre-test 

versus post-test for H-Maths SAT versus L-Maths SAT groups for 

Section B general questions about reading. 

 

Students were grouped into two groups by SAT score (Stanford 

Achievement Test, U.S.A. H-SAT was the top 1% nationally (U.S.A.). 

L-SAT was an equal number of the lowest SAT scores from the 
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General Population. Figure 10 (above) shows that difference scores for 

the H-Maths SAT group were sometimes but not always more positive 

than those of the L-Maths SAT group. Specifically, on Q1, there was no 

significant difference between H-Maths SAT versus L-Maths SAT, 

while on Q2, the H-Maths SAT students gained significantly more than 

the L-Maths SAT students. Figure 11 (below) shows that difference 

scores for the H-Reading SAT group were sometimes but not always 

more positive than the L-Reading SAT students, with no significant 

differences.  

Difference Scores, Section B, Reading

-20

-10

0

10

20

30

40

50

60

70

B1 B2 B3 B4 B5 B6 B7

Questions

P
er

ce
nt High

Low

 

Figure 11. Differences in the percent of positive answers at pre-test 

versus post-test for H-Reading SAT versus L-Reading SAT groups for 

Section B general questions about reading. 
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Inferential statistics 

Students were asked: What strategy or strategies do you use for 

school assigned reading? Answers were coded to form two categories: 

None (including don’t understand, read); and Strategy (indicating some 

type of strategy). Here None was considered a negative response and 

Strategy positive. Statistical testing indicated that the level of positive 

responses changed significantly between pre-test and post-test such 

students tended to give more positive responses at post-test than at 

pre-test. 

Between-group tests for the H-SAT (Maths and Reading) versus 

L-SAT (Maths and Reading) students did not find significant differences 

in relation to the level of positivity for difference scores for significant 

changes. That is, regardless of academic achievement as measured by 

the SAT, these two groups of students improved at roughly equivalent 

rates. 

Students were asked: ‘Where did you learn this strategy?’ 

Answers were sorted into three categories: None (including don’t have, 

nowhere); Other (including family members, self) and School (including 

teacher, class, or grade). None and Other were considered negative for 

statistical analysis and School was considered positive. Statistical 

testing indicated that the level of positive responses changed 

significantly between pre-test and post-test such students tended to 

give more positive responses at post-test than at pre-test. 
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Between-group tests for the H-Maths SAT versus L-Maths SAT 

students did find significant differences in relation to the level of 

positivity for difference scores. In terms of academic achievement as 

measured by the SAT for Maths scores, student responses became 

positive at a statistically differential rate. Between-group tests for the H-

Reading SAT versus L-Reading SAT students did not find significant 

differences in relation to the level of positivity for difference scores. In 

terms of academic achievement as measured by the SAT for reading 

scores, these two groups of students improved at roughly equivalent 

rates. 

Section B Summary Comments 

While the graph (Figure 9) indicates the existence of positive 

trends across all but one question in the reading section, significance 

testing suggests that the changes were typically non-significant, and 

where significant, the outcomes did not differentiate the H-SAT 

students from L-SAT  in 3 out of 4 instances (Figures 10 and 11). That 

is, regardless of academic achievement as measured by the SAT, 

students typically improved at equivalent rates.  

 



143 

Section C – Writing 

Descriptive statistics 

Section C - Writing
Difference Scores
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Figure 12. Difference in the percent of positive responses at pre-test 

versus post-test for Section C general questions about writing. 

 

Students were asked a series of seven questions related to 

strategies for reading. As stated above, initial responses were coded in 

terms of negative versus positive. Figure 12 (above) shows that 

student scores across the seven questions were generally more 

positive at the post-test than at the pre-test, being so in 5 out of 7 

responses. 
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More specifically, students responded most positively to Q6 (Do 

you have a strategy for answering questions from reading 

assignments?) at both pre-test and post-test and least positively to Q7 

(Do you have a strategy for keeping track of your thoughts and keeping 

yourself on task while reading?).  
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Figure 13. Differences in the percent of positive answers at pre-test 

versus post-test for H-Maths SAT versus L-Maths SAT groups for 

Section C general questions about writing. 

 

Students were grouped into two groups by SAT score (Stanford 

Achievement Test, U.S.A. H-SAT was the top 1% nationally (U.S.A.). 

L-SAT was an equal number of the lowest SAT scores from the 
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General Population. Figure 13 (above) shows that difference scores for 

the H-Maths SAT group were sometimes but not always more positive 

than the L-Maths SAT students. Figure 14 (below) shows that 

difference scores for the H-Reading SAT group were sometimes but 

not always more positive than the L-Reading SAT students. 
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Figure 14. Differences in the percent of positive answers at pre-test 

versus post-test for H-Reading SAT versus L-Reading SAT groups for 

Section C general questions about writing. 
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Inferential statistics 

Students were asked: ‘Do you have a strategy for writing a 

thesis statement? What is it?’ Answers were sorted into two categories: 

None (including don’t know or off topic strategies); and Thesis 

(indicating a knowledge of the strategy taught for writing a thesis 

statement, or giving a description of how to write one). None and Other 

were considered negative for statistical analysis and Thesis was 

considered positive. Statistical testing indicated that the level of 

positive responses changed significantly between pre-test and post-

test such students gave more positive responses at post-test than at 

pre-test. 

Between-group tests for the H-SAT versus L-SAT students did 

not find significant differences in relation to the level of positivity for 

difference scores. That is, in terms of academic achievement as 

measured by the SAT for Maths scores, student responses became 

positive at a statistically differential rate, but in terms of academic 

achievement as measured by the SAT for reading scores, these two 

groups of students improved at roughly equivalent rates. 

Section C Summary Comments 

While the graph (Figure 12) indicates the existence of positive 

trends across most (5/7) questions in the writing section, significance 

testing suggests that the changes were typically non-significant, and 
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where significant, the outcomes did not differentiate the H-SAT from 

the L-SAT students (Figures 13 and 14).  

Chapter 4 Summary Comments 

The purpose of this chapter was to report data collected in an 

investigation of the effect on teachers and the effect on students of an 

intervention to develop strategic learners. The results presented above 

indicate that the intervention had a discernable, positive effect on 

teachers. Students showed significantly positive gains on 19% of the 

questions, and non-significant but positive movement on 76% of the 

questions. Of the four questions for which statistically significant 

change was found, SAT Reading scores never indicated a significant 

difference between H-SAT and L-SAT groups. In 2 of the 4 questions, 

however, SAT Maths scores were significant. A summary of the 

intervention and discussion of the findings are presented in the next 

chapter.  
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CHAPTER 5: DISCUSSION 

This chapter provides an overview of the thesis, restating the 

research problems and reviewing the primary methods used in this 

study. The major sections of this chapter summarise the results and 

discuss their implications. 

Restatement of the problem 

How does a school develop strategic learners? Researchers 

have identified a number of factors involved in strategic learning (Ley & 

Young, 1998; Schunk & Zimmerman, 1994; Weinstein, 1996; 

Zimmerman, 1986), as well as those that affect the successful 

implementation of interventions (Martens, Peterson, Witt, Cirone, 1986; 

Witt, Elliott, & Martens, 1984; Palincsar, Ransom, & Derber, 1988). An 

intervention aimed at strategic learning development must incorporate 

such information in order to be successful.  

Ames has suggested that such an intervention must be 

comprehensive (Ames, 1992). This raised many questions. Is it 

feasible to do as she suggests? If the critical elements of strategic 

learning are identified, is it possible to develop and enhance their 

presence within the day-to-day teaching and learning culture of a 

specific school? What is the effect on teachers of implementing a long-

term program to develop strategic teachers? Will they perceive 

benefits, and will they integrate strategic teaching into their teaching 
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over the long-term? What is the effect on students of implementing a 

program to develop strategic learners? Will above-average and very 

highly achieving students benefit? This thesis study attempted to 

answer these questions within the context of one particular school.  

Review of the methodology 

The study reported here involved a case study of three teachers 

and a quasi-experimental design with a class of Grade 7 students. 

Findings from educational research were incorporated into a 

comprehensive intervention which was systematically implemented by 

teachers throughout the curriculum in the target secondary school. The 

intent was to assist students to develop the necessary metacognitive, 

cognitive and affective skills and perspectives that have been identified 

by researchers as important contributors to strategic learning.  

As a case study, this research primarily used a qualitative 

perspective, attempting to discern the meaning of events to the teacher 

participants through observations and interviews, and an analysis of 

teacher talk by the process of category construction as expedited by 

Leximancer (Smith, 2002). As a quasi-experimental design, a primarily 

quantitative perspective was used, attempting to discern any significant 

pattern of change in student responses on an open-ended survey 

questionnaire administered as a pre-test and post-test. Responses 

were analyzed using the McNemar Test for Significance of Change 
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(Siegel, 1956). The Kolmogorov-Smirnov Two-Sample Test (Siegel, 

1956) was applied to significant findings to determine if it was possible 

to distinguish results between two groups of students, those in the 99th 

percentile on a (U.S.A.) nationally normed achievement test (Stanford 

Achievement Test), and an equal number of students taken from the 

lowest percentile scores on the same test. It should be noted that the 

average of these lowest scores was such to place them in the above-

average range. 

Summary of the results 

Analysis of case study teachers’ talk and interview responses 

indicated that they found CORE to be an effective teaching strategy 

that provided meaningful structure for presentation of content, and 

beneficial to their teaching. There was no difference found between A, 

the most experienced teacher, and D, the least experienced teacher, 

with respect to their desire for purposeful inclusion of CORE in their 

teaching. Each of the three teachers emphasized that they would 

continue using strategic teaching even were it not required of them. 

These teachers reported CORE provided helpful tools with respect to 

student learning and cited specific ways in which it did.  

Student surveys were analyzed for effect from the intervention 

on students, finding that there was a generally positive change in 

students on the great majority of items surveyed. Importantly, this 
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intervention appeared to benefit students regardless of their level of 

academic achievement as measured by Reading SAT scores. 

Significant differences were noted on Section A, Q5, and Section B, 

Q2, for SAT Maths scores. The reasons behind these two significant 

differences bear examination, and make it difficult to determine that 

one group gained more from the intervention than the other.  

On Section A, Q5, the majority of H-SAT Maths students initially 

possessed a strategy for planning study sessions, and therefore 

showed no change (1-1), while the majority of L-SAT Maths students 

initially did not possess such a strategy, gained one, and therefore 

showed change (0-1). It was expected that H-SAT Maths students 

would have a way to plan study sessions, and that L-SAT Maths 

students would not. 

Section B, Q2, does not check for a learned strategy, but rather 

for the source attributed for strategic knowledge. H-SAT Maths 

students at The Classical School are typically resistant to admitting 

they have learned or use strategies, and such anecdotal findings are 

confirmed by the H-SAT Maths group beginning and ending change 

scores (0-0). 

Results suggest that the program had a positive effect, both in 

terms of changes in teacher perceptions and teaching behaviour, and 

in terms of changes in student perceptions about, and use of, strategic 

learning concepts and strategies.  
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Discussion of the results 

Interpretation of the findings 

Teachers 

The development of a culture of teaching for strategic learning 

based upon the CORE program is believed to have contributed to the 

acceptance of the intervention by the new teacher, and to its continued 

use by the other two, experienced teachers. The teachers observed 

positive effects from their teaching in developing strategic learning in 

their students, which was motivation for their on-going professional 

development in this area of expertise. A faculty culture of discussion 

about CORE was purposefully developed over a period of years. The 

frequent opportunity to reflect with others concerning best practices 

that encourage strategic learning amongst students was also a strong 

motivator for teachers, as found in follow-up communication with them.  

It appears that the time needed for a new teacher to embrace an 

intervention (such as strategic teaching) is reduced when the general 

faculty culture is one that values and communicates about the benefits 

of the intervention for students. Teacher D, a recent M.A. graduate with 

no professional teaching preparation, found CORE’s teaching methods, 

intended to encourage strategic learning in students, were a boon to 

her teaching as well as to her students’ learning. She eagerly adopted 
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the program, increasingly including new aspects of the CORE program 

into her lessons and trying new strategies throughout the school year. 

Students 

The comprehensive integration of strategic learning throughout 

the Grade 7 curriculum resulted in students gaining and using a 

number of strategic learning behaviours and strategies. It appears that 

the consistency of strategic teaching by various teachers was a large 

contributor to student recognition of their own development of particular 

learning strategies. It was interesting that the highest achieving 

students benefited from the intervention as well as others in the (above 

average) population.  

Relationship of the current study to prior research 

There appears to be a lacuna in the research on intentional 

development of strategic students through a comprehensive approach 

in each of the areas of skill, will, and self-regulation, characteristics 

shared by strategic learners as described by Weinstein (1996). Instead, 

research seems to concentrate on one aspect or another. Learning 

strategy studies seem heavily weighted toward teaching of reading and 

writing strategies. A number of studies worked to retain student 

attributions for success and self-efficacy; others sought to develop in 

students increased self-regulatory abilities.  



155 

Previous studies on interventions associated with some aspect 

of strategic learning have concluded that the most successful programs 

do the following:  proceed from a metacognitive base (Flavell, 1979; 

Hattie et al., 1996); train skills through many different exemplars and 

content areas, and provide for various types of practice in order to 

encourage transfer (Okgaki & Sternberg, 1990; Stokes & Baer, 1977; 

Bartlett et al, 2001); do not attempt to identify deficits and teach to 

those, but rather teach a broad spectrum of strategic skills (Hattie et 

al.); include teaching on several key aspects of metacognition and 

knowledge about how, when, and where to use specific strategies 

(Pressley, Borkowski, & O’Sullivan, 1985); and train to develop high 

self-efficacy and correct attributions  (Borkowski, Carr, Rellinger, & 

Pressley, 1990).  

This thesis study (CORE program) was designed to reflect 

research from each of the above areas that has been found necessary 

to successful strategic learning interventions. Additionally, each area of 

strategic learning – skill, will, and self-regulation – was addressed 

within the intervention. 

Teachers 

Teachers naturally do very little to motivate students to be 

consciously strategic, nor to promote within their students a correct 

understanding of what has contributed to their success (effort, strategy 
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use, etc.) which would lead to prolonged strategy use (Borkowski et al., 

1990). By providing Classical School teachers a research- and 

experience-based reason to do so, combined with instruction on how to 

integrate strategic development of students into their teaching, they 

adopted a pedagogical approach that supports such development, and 

enthusiastically endorsed its use. These teachers found that they can 

indeed instruct for content knowledge and strategy use simultaneously 

(Bulgren & Scanlon, 1997) and that this type of instruction makes 

learning easier for, and “stick” longer with, their students.  

Students 

Research is limited on highly achieving students with respect to 

instruction designed to develop strategic learners. Zimmerman and 

Martinez-Pons (1990) found that gifted students used more self-

regulatory strategies and held higher beliefs of their self-efficacy than 

others, but did not investigate effectiveness of instruction for cognitive 

strategy use in gifted and other students. Another study found that 

gifted students have a stronger grasp on strategies and MAPS than 

other students (Borkowski, et al., 1990), The only study found that 

focused on the benefits of strategy instruction for gifted students was 

oriented to gifted students with learning disabilities (Bisland, 2004).  

Research on a somewhat similar group may be useful. The 

importance of giving attention to teaching strategies in content areas, 
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especially at the beginning of a transition period such as the beginning 

of university (Vermetten, Vermunt, & Lodewijks, 1999), is perhaps 

applicable to the present study in two ways. First, the students in the 

aforementioned study were highly achieving students (beginning 

university students in the Netherlands) as are the majority of students 

in this study. Second, the Vermetten et al. study students were making 

a transition from secondary school to university, and the students in the 

thesis study were also making a transition, from elementary school to 

secondary school (Grade 7). 

Theoretical implications of the study 

Teachers 

Research on teacher acceptance of interventions (Martens, 

Peterson, Witt, Cirone, 1986; Witt, Elliott, & Martens, 1984; Palincsar, 

Ransom, & Derber, 1988) indicates that teachers are often reluctant to 

internalize interventions they are required to implement. This is due in 

part because they are uncertain of future requirements for its continued 

use. They therefore judge the effort involved to learn and internalize 

the new methods of the intervention to be greater than the perceived 

reward. Witt, & Marten (1983) identified areas that affect teacher 

adoption of an intervention for mainstreaming students, two conditions 

which seem to apply to teacher adoption of an intervention in any 

setting:  1) does the intervention require too much teacher time?; 2) 
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does the teacher have the skill to implement the intervention?  The 

CORE program’s teacher training components, endorsement of the 

intervention by a cadre of expert strategy teachers, as well as the 

length of time over which the program was implemented served to 

persuade teachers of the value of internalizing the intervention 

principles and pedagogy. 

An investigation by Fuch & Fuch (2001) found five principles 

necessary for sustained teacher implementation of research-based 

practice in schools. They included “a strong schoolbased (sic) 

individual (teacher, principal, parent) who promotes the innovation; a 

strong focus on student outcomes; time, patience, and support for 

school staff to learn how to use the innovation in an efficient manner; 

and appropriate recognition for accomplishments” (p. 13). Each of the 

above factors was intentionally included in both the original program 

(LME) and the iteration researched in this study, CORE. The 

successful, continued implementation of CORE by teachers in the 

present study reinforces the value of the five principles described by 

Fuch & Fuch (2001).  

Students 

The multi-dimensional nature of the intervention contributed to 

the positive trend in learning effects demonstrated by the case study 

students. Previous research showing gifted students to be more 
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sophisticated users of strategies and holding beliefs more conducive to 

strategic behaviour (Borkowski et al., 1990; Zimmerman & Martinez-

Pons, 1990) has led practitioners and researchers to focus efforts on 

developing strategic learners on underachieving and learning disabled 

students. However, this study suggests that highly achieving students 

do benefit from a comprehensive intervention to develop strategic 

learners as much as others. In fact, because of the facility with 

strategic behaviours displayed by highly achieving students, they may 

be the students most readily influenced by such an intervention.  

Explanation of unanticipated findings 

Students 

There were unexpected, negative changes apparently 

experienced by a number of students. Follow-up interviews were 

conducted with representative student participants who had shown 

such changes. A probe into the reasons behind this disturbing finding 

provided important insights into the difficulties and attitudes 

experienced by some students when taking the post-test.  

The most important unanticipated finding was that negative 

student responses on the surveys were not reliable. The use of open-

ended questions on the written survey forms was a significant 

contributor to this lack of reliability. While the intention behind using 

open-ended questions was to avoid the provision of any strategic 
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answers that students might not have produced on their own, the 

practical outcome was less than desirable. Some students indicated 

they simply did not understand the meaning of particular questions. 

When rephrased, students were quick to give strategic answers in 

almost every instance. A survey instrument that forced a choice 

amongst several options would have cleared up confusion, and 

perhaps allowed for more accurate reporting.  

Another, more insidious result of the open-ended question 

format was an outcome of students’ attitudes when completing the 

post-survey. Many students had intensely negative feelings about 

taking the survey, due to a number of factors:  it was the last week of 

the school year; they had taken three surveys in various classes the 

previous day; the questions seemed repetitive; and they recognized the 

instrument as the same survey taken in the fall. As one student said, “I 

thought that since you already had one you didn’t need much detail on 

another.” The following quotes might serve as a warning to other 

researchers using open-ended, written questions with adolescents near 

the end of a school year. (See Appendix P for further quotes and a 

summary of conversations with students.) 

 “I was tired of writing, we had tons of surveys that week. I 

actually do have a lot of strategies that I use.” 

 “At the beginning of the year, you try hard, but at the end of the 

year you slack off.” 
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 “I remember we took it 5th period. We took surveys in three 

classes the day before and I was getting bored of writing the same 

things.” 

“Everyone was saying it was dumb, and they didn’t want to do it, 

and I went along.” 

Researcher’s insights 

On the basis of this study alone, it is difficult to ascertain which 

factors accounted for the positive reception of the intervention by both 

teachers and students although it seems likely the focus on strategic 

learning as a synergistic web, rather than on cognitive learning 

strategies only, played a significant role. Other factors which may have 

influenced the participants with respect to the acceptability of the study 

are suggested below. 

Teachers 

The thesis study intervention was preceded by a lengthy period 

during which a significantly influential core of teachers within the faculty 

were trained and gained experience in the concepts and practices of 

strategic teaching. It is possible that the small group of teachers who 

were first trained were unusually predisposed to invest themselves in 

how to teach more effectively. These teachers were “pioneers” in The 

Classical School’s secondary program, many starting their teaching at 
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the school when the highest secondary grade was Grade 8. As such, 

they may have been more open to investing in a new approach to 

teaching.  

Regardless of the reason for their initial receptivity to the 

program, the willingness of these teachers to invest, combined with a 

consistent emphasis on strategic teaching and learning from the 

administration over a five-year period, allowed the development of a 

faculty culture that valued strategic teaching. It is probable that the 

obvious value given strategic teaching displayed by the faculty and 

administration allowed new teachers to more readily “catch” a vision for 

strategic teaching and learning, which then led them to expend the 

necessary effort required to learn to teach strategically. Another 

contributing factor was a feeling of intrinsic reward experienced by 

teachers in faculty discussions about strategic teaching and learning, 

during which affirmations of their teaching practices were given and 

received between their peers and colleagues. 

A follow-up faculty meeting conducted on September 30, 2004, 

is an example of the influence exerted by experienced strategic 

teachers over new teachers. (See Appendix Q for meeting summary.)  

Students 

Positive results from the intervention that were seen in many 

students may be, in part, a result of the unusual nature of the student 
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participants themselves. The student body is composed of individuals 

who, despite their typically adolescent “don’t care” attitudes, are 

capable learners who actually do desire to learn and to do well in their 

studies. This may have caused them to be more interested in ways to 

improve their learning, and more open to incorporating strategic 

learning principles into their own learning approaches.  

During the Follow-Up Period, an elective class was offered to 

Grade 7 and Grade 8 students, and focused specifically on the 

development of attitudes and behaviours of strategic learners, as well 

as the use of a number of proven learning strategies. Students in this 

class were enthusiastic in their endorsement of its value to them as 

learners.  

An unsolicited email from a recent graduate was a welcome 

endorsement of the CORE program’s benefit to that student in his 

university studies, and cited his continued use of several strategies 

learned. (See Appendix R for email.) 

Implications for practice 

Although a single case study cannot provide a sound basis for 

effective intervention implementation for development of strategic 

learners, those who find sufficient similarities to their own educational 

environments might be interested in the following considerations for 

practice. 
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Teachers 

Teachers who had not been part of the case study were 

interviewed to follow-up on the representative nature of the case study 

teachers with respect to the larger body of teachers who participated in 

the intervention. These interviews confirmed the belief that a large 

contributor to a new teacher’s adoption of the program is the positive 

attitude toward it by veteran faculty.  

Another factor important to new teachers was the serial nature 

of the intervention training. I provided training to new teachers during 

their first week of work (two weeks before the start of school), and 

again at four different points during the first semester of school. They 

felt able to incorporate what they were learning gradually, and in so 

doing gained confidence in using the program. Discussions with myself 

and other faculty members, both new and TBCS veterans, were found 

to be helpful in continuing to expand strategy use by teachers and to 

increase their understanding of strategic teaching.  

Students 

Students benefit from teachers who explicitly teach and 

encourage attitudes and strategic learning skills, modelling strategy 

use in teaching and requiring it in student assignments as appropriate. 

Highly achieving, capable learners benefit from such instruction as 

much as do others. Students who desire additional instruction may 
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benefit from a class designed to address and develop strategic learning 

attitudes and skills. 

Recommendations for further research 

Research into the length of time needed for a faculty to adopt 

and integrate a comprehensive cross-curricular intervention would be 

useful. 

Subsequent researchers would do well to develop data-

collection instruments that would accurately monitor diagnostic, 

formative, and summative assessment of changes to students’ 

strategic learning capabilities. 

Identification of cognitive strategies preferred by students would 

be useful. 

The long-term effects on teaching practices in schools adopting 

the program throughout the grades should be researched. 

Researchers may want to explore the effects of a 

comprehensive intervention to develop strategic learners amongst a 

population of typical learners.  

Research into the need to modify the program for use by 

schools with different student populations could be helpful. 

Research into complications with the use of open-ended self-

report instruments by middle school students may be warranted in light 

of student revelations of inaccurate reporting.  
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