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A new conception has emerged of learners who are self-regulated. From a 

social cognitive perspective, self-regulated learners employ metacognitive processes to 

learn, they are motivated by a belief in their own capabilities, and they implement 

actions to attain academic goals. Categories of self-regulated learning strategies have 

been identified to examine student learning processes. 

This study investigated whether students can be taught to use self-regulated 

strategies. Sixth-grade students participated in a strategic thinking class focusing on 

the enhancement of intellectual self-efficacy and the use of learning strategies. The 

experimental and control samples were each composed of 83 students. 

In September 1992, students were interviewed using the Self-Regulated 

Learning Interview Schedule. Theory of Intelligence and Confidence of Intelligence 

measures were also administered. In March 1993, posttests were conducted utilizing 

the same instruments. 

Analysis of variance results revealed that treatment group students reported 

significantly greater use of the self-regulated learning strategies of self-evaluating, 

organizing and transforming, goal-setting and planning, and keeping records and 

monitoring. In contrast, control group students mentioned more nonself-regulated 

learning strategies. No significant differences were found concerning the students' 

theory of intelligence; however, students in the treatment group increased their level 



of intellectual confidence and reported significantly higher confidence than did 

students in the control group. 

When considering achievement group differences, analysis of variance results 

showed that the high achievement group relied on the strategies of self-evaluating, 

organizing and transforming, and assigning self-consequences, while the low 

achievement group tended to seek teacher assistance and use nonself-regulated 

learning strategies. Additionally, there were strategy use differences related to gender 

and confidence of intelligence. Strategies used by the treatment students, higher 

achievers, and students with high intellectual confidence suggested a reliance on 

personal, metacognitive processes to improve their learning. 
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CHAPTER 1 

INTRODUCTION TO THE STUDY 

This chapter is divided into eight parts. Part one, Introduction to the Problem, 

establishes the frame of reference for the problem. Part two, Background of the 

Problem, includes a discussion of the rationale for selecting this problem. Part three, 

Statement of the Problem, identifies the problem to be investigated. The fourth part, 

Purpose of the Study, provides an explanation of aspects of the problem on which the 

study is focused. 

Part five, Research Questions, presents the research questions addressed by 

this study. The sixth part, Educational Significance of the Study, delineates the 

contributions that this study makes to educational research. In particular, this section 

addresses (a) the need for information on the self-regulated learning strategies used by 

middle school students, (b) the study of strategy use in a realistic context over a 

period of months, (c) the importance of students' ideas about their own intelligence, 

(d) the relationship between teachers' and students' perceptions of strategy use, and 

(e) the examination of strategy use by achievement groups and gender. 

Part seven, Limitations of the Study, includes a discussion of the restrictive 

aspects of the study. The eighth part, Definition of Terms, clarifies the meaning of 

terminology used throughout the study. Defined terms include (a) skill, (b) strategy, 

(c) strategic learning, (d) metacognition, (e) metacognitive strategy, (f) self-regulated 

thinking and learning strategies, (g) self-regulated learner, (h) motivation, 



(i) achievement motivation, (j) learning goals, (k) performance goals, (1) mastery-

oriented, (m) theory of intelligence, and (n) confidence of intelligence. 

Introduction to the Problem 

As the 21st century approaches, the literature abounds with educators' visions 

of the characteristics of a successful learner. It seems the century mark stands as a 

dividing line between what is and what might be. Research from the fields of 

cognitive science, philosophy, and psychology has expanded the definitions of 

knowing, thinking, and learning. Powerful instructional strategies have been 

developed for the classroom (Jones, 1991). Paradigms are being shaped of successful 

learners who are knowledgeable, self-determined, and strategic. Evidence indicates 

that knowledgeable learners not only know content, they use it to think, solve 

problems, and evaluate the worth of information. Learners, who are self-determined, 

use and expand their tools to engage in meaningful learning. They are motivated, and 

persevere in the face of difficulty. Strategic learners have a repertoire of effective 

strategies for learning (Fennimore & Tenymann, 1991; Jones, 1991). 

This conception of learners has important implications for the development of 

curriculum and instruction to meet the needs of students facing challenges in an 

increasingly competitive and interdependent world. Expectations for America's 

students to achieve higher standards are evidenced in the national goals set forth in 

America 2000 (United States Department of Education, 1991). There are concerns 

for meeting the needs of a growing at-risk population of learners' who are unlikely to 

achieve established goals unless instructional approaches meet their learning needs 

(Gall, Gall, Jacobsen, & Bullock, 1990; Hodgkinson, 1985). 



With the advent of the scientific measurement of intelligence at the turn of the 

19th century, intelligence was viewed primarily an innately determined capacity 

(Curtis & Glaser, 1981). This conception of intelligence dominated both educational 

research and practices at the individual school level. Currently, there is increasing 

disenchantment with intelligence testing and increasing speculation about the true 

nature of intelligence. Today cognitive psychologists propose an 

information-processing framework for analyzing thinking processes and the knowledge 

that is required for particular tasks. This new approach to the study of intelligence 

places an emphasis on how individuals' knowledge interacts with the processes and 

strategies they use for learning. Research investigating how skills are acquired and 

how skills can be affected by instruction has led to speculation that intelligence is not 

an innate endowment, but something that can be built (Howard, 1991). 

Cognitive researchers have investigated the central role that knowledge plays 

in each individuals' intelligence and learning. Some researchers see individuals as 

builders of knowledge structures; accordingly, effective learning must take into 

account the individual's contribution to the learning process (Resnick & Klopfer, 

1989). Other investigators have focused on learners as mentally and physically active 

seekers of knowledge and skill (Bandura, 1977; Meichenbaum, 1979). If intelligence 

is knowledge-based, then it appears logical that teaching strategies for the storage, 

retrieval, and manipulation of information can enhance ability (Curtis & Glaser, 

1981). Numerous researchers have pursued the notion that differences in intellectual 

functioning can be explained by examining the kinds of strategies that individuals' 

employ when they approach an intellectual task. Flavell (1971), who concentrated on 

individuals' metacognitive knowledge (i.e., knowledge about cognition) and its impact 



on learning, found that some individuals, especially young children, are limited in 

their "knowledge and cognition about cognitive phenomena" (p. 906). This limited 

metacognitive knowledge affects intellectual performance. 

As educational psychologists continued to study the development of learning 

strategies and metacognitive processes, evidence began to accumulate, primarily 

through laboratory studies, that learning and metacognitive strategies can be taught. 

Strategy instruction was proven effective for facilitating attention, memory, learning, 

comprehension, motivation, metacognition, and to remediate learning disabilities 

(Wittrock, 1986). 

Social cognitive psychologists contributed to the knowledge base of learning 

and metacognitive strategies. They began to view cognitive processes as an essential 

part of motivation. Whereas previously motivational research was concerned with 

affective reactions, the relationship between academic achievement and motivation 

became a concern for theorists such as Bandura, Schunk, Weiner, Dweck, and 

Zimmerman. Conceptions of self-efficacy, attribution for success and failure, 

goal-orientation, and students' beliefs about their own intelligence were among the 

topics they researched. Study after study documented that for successful learning, 

students must focus on their personal academic progress based on their own standards 

forjudging success (e.g., Bandura, 1986; Diener & Dweck, 1978, 1980; Dweck & 

Bempechat, 1983; Schunk, 1982a; Weiner, 1972; Zimmerman, 1990). 

A new image began to emerge of learners who are self-regulated. According 

to Zimmerman (1989), "Students can be described as self-regulated to the degree that 

they are metacognitively, motivationally, and behaviorally active participants in their 

own learning process" (p. 329). In terms of metacognition, self-regulated learners 



plan, organize, self-instruct, self-monitor, and self-evaluate. Motivationally, they 

view themselves as competent, self-efficacious, and autonomous. Behaviorally, they 

select, structure, and create environments that optimize learning. Zimmerman and 

Martinez-Pons (1986) also contributed to defining various subprocesses of 

self-regulated learning. From their research findings, they constructed an individual 

interview procedure for assessing students' self-regulated learning strategies. 

Background of the Problem 

A considerable body of research has been conducted to identify effective 

strategies used by self-regulated learners; unfortunately, evidence suggests there are 

few opportunities for self-regulation in the classroom (Goodlad, 1984). The 

preponderance of research on cognitive strategy instruction has been conducted in 

laboratory settings with narrowly defined and measured learning outcomes that are 

directly related to the experimental tasks (Swing, Stroiber, & Peterson, 1988). 

Evidence also suggests that elementary students do not spontaneously use the kinds of 

strategies identified by instructional psychologists as effective (Peterson, Swing, 

Braverman, & Buss, 1982). 

In most of the studies on the effects of strategy instruction researchers have 

assessed strategy effectiveness by examining students' performance on standardized 

achievement or critical thinking tests; therefore, significant effects for specific 

individuals or groups may be masked in the analysis of data by mean scores. In 

realistic contexts, the possibility of interaction among gender, differential levels of 

ability, and motivation are largely unexplored. Evidence suggests that higher-ability 

and older students use more strategies than do lower-ability and younger students 

(Zimmerman & Martinez-Pons, 1986,1990). 



Gender differences have emerged in strategy use, but a consistent pattern of 

differences has not been established (Knight & Padron, 1986; Parsons, Meece, Adler, 

& Kaczala, 1982; Stipek, 1984; Stipek & Hoffman, 1980; Waxman, 1987). Although 

high-ability students and low-ability students have received attention, the effects of 

strategy instruction for students of average ability need to be examined (Cronbach & 

Snow, 1977). Garner and Alexander (1989) emphasized the need to investigate the 

role of achievement motivation in strategy use. The possibility exists that if students' 

attribute failure to the ineffective use of strategies rather than to low ability, their 

learning persistence can be sustained. 

Another point of contention is the problem of assessing students' knowledge of 

self-regulated learning strategies. Standardized tests give evidence of outcomes; 

however, they offer little evidence of the strategies that students employ. The method 

of verbal self-reports, think-alouds, has been used extensively in laboratory situations. 

Although self-report has its limitations, it has proved to be an effective research 

technique. The Self-Regulated Learning Interview Schedule (SRLIS) developed by 

Zimmerman (1986) is a unique attempt to assess research-based subprocesses of self-

regulated learning through individual student interviews. The instrument offers a 

method to investigate the self-regulated learning strategies students use in realistic 

classroom contexts. 

In view of the body of research supporting the effectiveness of strategy 

instruction, it appears that students receiving instruction in thinking and learning 

strategies on a regular basis throughout an academic year should augment their use of 

self-regulated learning strategies to achieve academic goals. Instruction in such a 

strategic thinking course should be directed to the identified characteristics of self-



regulated learners (Zimmerman & Martinez-Pons, 1986). The goal of a strategic 

thinking course would be to teach students about the nature of intelligence and to have 

them begin to reflect on their own thinking (i.e., metacognition). Key elements 

would relate to the metacognitive processes of self-evaluation, self-monitoring, goal-

setting and planning, and self-consequating. Active strategies of self-regulation would 

address organizing and transforming information; keeping records and monitoring 

(e.g., notetaking); environmental structuring; rehearsing and memorizing; seeking 

social assistance; and systematically reviewing tests, texts, and materials. An 

overriding goal of a strategic thinking course would be to promote students' use of 

self-regulated learning strategies to enhance their thinking abilities. 

Statement of the Problem 

The problem of this investigation is to determine whether or not sixth-grade 

middle school students can be taught to use self-regulated thinking and learning 

strategies. 

Purpose of the Study 

The purpose of the study is to ascertain whether there is a significant 

difference in the use and development of self-regulated learning strategies of sixth-

grade middle school students who participate in a strategic thinking course as a 

required element of their academic curriculum (i.e., experimental group) and the 

learning strategies of students who experience a standard academic curriculum (i.e., 

control group). 

An additional interest is the determination of whether significant differences 

exist among students' use of self-regulated learning strategies as related to their 
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achievement group (high, medium, low) and gender. The study also investigates the 

effect that the experimental and control group students' implicit theories of 

intelligence (entity, incremental) and confidence of intelligence (high, low) have on 

their propensity to employ self-regulated learning strategies. The relationship between 

teachers' perceptions of students' self-regulated strategy use and students' 

self-reported strategy use is also explored. 

Research Questions 

The following research questions are examined in this study: 

1. What self-regulated learning strategies do experimental and control group 

subjects report having used during individual pretest-posttest structured interviews as 

measured by the SRLIS? 

2. Are there significant mean score differences (as measured by the SRLIS) 

for the experimental and control group subjects? 

3. Are there significant mean score differences as measured by the SRLIS for 

achievement groups (high, medium, and low) within experimental and control groups? 

4. Are there significant mean score differences as measured by the SRLIS for 

male and female experimental and control group subjects? Is there interaction among 

the treatment, achievement levels, and gender? 

5. Are there significant mean score differences as measured by the SRLIS 

between experimental and control group subjects whose implicit theory of intelligence 

embodies an entity or incremental orientation and whose confidence of intelligence is 

high or low? 

6. Are there significant mean score differences between individuals' theory of 

intelligence for the experimental and control group subjects? 



7. Are there significant mean score differences between individuals' 

confidence of intelligence for the experimental and control group subjects? 

8. Are there significant differences between experimental and control group 

teachers' perceptions of students' strategy use as measured by the Rating Student 

Self-Regulated Learning Outcomes: A Teacher Scale (RSSRL)? 

9. What is the relationship between teachers' perceptions of students' strategy 

use as measured by the RSSRL and students' reported strategy use on the SRLIS for 

experimental and control group subjects' scores? 

10. What self-regulated learning strategies, as identified by the SRLIS, do 

experimental subjects report having used in thinking log entries while participating in 

a strategic thinking course? 

Educational Significance of the Study 

The focus of this study is on the nature of sixth-grade middle school students' 

use of self-regulated learning strategies. The study is significant in that it provides 

needed information on the strategies that middle school students report using at a time 

in their school career when academic requirements demand that the students become 

more independent and self-regulated. It is a study of the learning processes that 

students use and offers insight into students' behavior in naturalistic learning contexts. 

In addition, the impact of long-term instruction focused on the enhancement of 

students' self-regulated strategy use is assessed. The effectiveness of instruction and a 

classroom climate aimed at edifying students' beliefs and confidence in their own 

intelligence is evaluated. How students' beliefs about their own intelligence and their 

confidence in their intelligence impacts their inclinations to employ self-regulated 

learning strategies is also explored. 



10 

This study is an important addition to research on self-regulated learning. 

Examination of the research-based subprocesses of self-regulation contribute to 

theoretical knowledge. Another significant aspect of this study is the examination of 

the relationship between teachers' perceptions of students' strategy use and the 

students' self-reported strategy use. This evidence provides validation for the 

theoretical construct of self-regulated learning. 

This research is significant because it explores students' implicit theories of 

intelligence and confidence of intelligence. Information, based on research evidence, 

suggests that students' beliefs about their own intelligence are related to whether or 

not they opt to use self-regulated learning strategies. Evidence also suggests that 

beliefs about intelligence can be altered. Additionally, this study reveals the nature of 

strategy use by high, medium, and low achieving students. Although high and low 

achievers have been studied to some extent, information is needed on the strategies 

used by average learners. The nature of self-regulated strategy use by gender is also 

examined in an attempt to clarify unsettled issues. 

This research is unique in its contribution to the study of self-regulated learning 

because it covers an extended time frame (i.e., 7 months). The experimental group 

students involved in the study were learning an original curriculum designed by 

teachers for their specific middle school. The qualitative content analysis of the 

experimental students' written data in their thinking log also adds a previously 

unexplored dimension to the study of self-regulation. 

Limitations of the Study 

The pretest-posttest control group design is robust regarding internal validity, 

but is limited by threats to external validity through the interaction of testing and the 
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treatment (Campbell & Stanley, 1963). In this case, the pretest interviews present 

educational scenarios that are equally familiar to students in both the treatment and 

control groups. The pretest interviews and instruments should not activate a 

differential level of awareness in experimental or control group subjects that affects 

posttest results. 

This study is limited by the use of intact groups. This is a concession that must 

be made when an investigation is conducted in the public school environment. 

Stevens (1992) cautioned that inferring cause-effect from intact groups is treacherous. 

He advised researchers to "do the best we can and exercise considerable caution" (p. 

338). Stevens' advice was heeded for this study through steps taken to assure the 

comparability of the experimental and control groups. 

Another possible confounding variable in this study was the use of students' 

self-reported data in testing. A key problem in investigating self-regulated learning 

processes is the reliance on students' ability to provide verbal reports of their own 

cognitive processes. Reported information may not necessarily relate to students' 

actual performance. There is sometimes a gap between what an informant reports and 

what he or she does. Some intellectual processes have reached a stage of automaticity 

and are difficult to bring to conscious attention. 

Speaking to the issue of self-report, Brown (1987) asserted that many forms of 

knowledge of a cognitive nature can be assumed to be stable. The kinds of 

information that learners possess about themselves as learners and the learning context 

can be assumed to be stable. Learners know a great deal about themselves that can 

be reported (Brown, 1987). According to Flavell (1979; 1987), asking subjects how 
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they would behave in a certain hypothetical situation is a preferred procedure in 

acquiring data about cognitive and metacognitive processes. 

When using self-report methods, there are potential confounding effects for 

students' verbal expressiveness. Zimmerman and Martinez-Pons (1986) tended to 

discount the limitation of verbal expressiveness for the SRLIS. They found that 

students in a low achievement group displayed more other (i.e., nonself-regulated 

learning) comments than did students in a high achievement group. Additionally, in a 

construct validation study of the SRLIS canonical correlation produced negative 

loadings for students' verbal expressiveness (Zimmerman & Martinez-Pons, 1988). 

The categories of self-regulated learning identified by the SRLIS are an attempt 

to identify the subprocesses of the theoretical construct called self-regulated learning. 

The effectiveness of this study, in assessing the impact of a strategic thinking course, 

is dependent on the degree to which these subprocesses of self-regulation match the 

elements actually taught by the strategic thinking teacher. In addition, outcomes are 

dependent on whether self-regulated learning strategies are reinforced by the other 

four teaching-team members across the disciplines of mathematics, social studies, 

science, and language arts. 

Both the experimental and control groups in this study represent homogeneous 

samples composed of predominantly white, English-speaking students of relatively 

high socioeconomic status. Generalizability of the findings is limited to comparable 

populations. 

Definition of Terms 

The following definitions are used in this study: 
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Skill is a "mental activity that can be applied to specific learning tasks" (Jones, 

Palincsar, Ogle, & Carr, 1987, p. 14). Examples of skills include predicting, 

summarizing, and mapping. 

Strategy is a specific procedure or way of executing a given skill. Examples of 

strategies include using a specific set of summarizing rules or a particular procedure 

for making predictions (Jones el al., 1987). 

Strategic learning is defined as learners who are aware of and control for their 

efforts to use particular skills and strategies (Jones et al., 1987; Paris, Lipson, & 

Wixson, 1983). Awareness refers to knowledge of specific cognitive strategies, 

knowledge of how strategies are to be used, and knowledge of when strategies should 

be used. Control, in part, refers to the ability to monitor and direct the success of a 

current task. Control also relates to learners' perseverance in motivating themselves, 

in making decisions about task importance, and in determining their attribution of 

success or failure (Paris & Winograd, 1990). 

Metacognition is defined as "knowledge and cognition about cognitive objects, 

that is, about anything cognitive" (Flavell, 1987, p. 21). 

Metacognitive strategies comprise an individual's knowledge about his or her 

own cognitive processes. Metacognitive and cognitive strategies are closely related 

and difficult to differentiate (Flavell, 1987). 

Self-regulated thinking and learning strategies Zimmerman and Martinez-Pons 

(1986) identified categories of self-regulated learning strategies. Key elements relate 

to the metacognitive processes of self-evaluation, goal-setting and planning, and self-

consequences. Active learning strategies include organizing and transforming 

information, seeking information, keeping records and monitoring, environmental 
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structuring, rehearsing and memorizing, seeking social assistance, and reviewing 

materials. 

Self-regulated learners are students who "are metacognitively, motivationally, 

and behaviorally active participants in their own learning process" (Zimmerman, 

1989, p. 329). In terms of metacognition, self-regulated learners plan, organize, self-

instruct, self-monitor, and self-evaluate. Motivationally, self-regulated learners 

perceive themselves as competent, self-efficacious, and autonomous. Behaviorally, 

self-regulated learners select, structure, and create environments that optimize 

learning. 

Motivation can be "viewed as referring to the contemporaneous, dynamic 

psychological factors that influence such phenomena as the choice, initiation, 

direction, magnitude, persistence, resumption, and quality of goal-directed (including 

cognitive) activity" (Dweck & Elliott, 1983, p. 645). Motivation involves all goal-

directed activity. 

Achievement motivation "may be viewed as involving goals related to 

competence-increases in competence and judgments of competence" (Dweck & 

Elliott, 1983, p. 645). 

Learning goals involve increasing competence through actively seeking to 

acquire knowledge, skills, or understanding. 

Performance goals may take two forms. One involves an individual seeking to 

obtain a favorable judgment of competence, and the other involves an individual 

avoiding unfavorable judgments of competence. 
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Mastery-oriented achievement behavior is an adaptive pattern characterized by 

seeking challenges, persistence in the face of obstacles, and enjoyment of the pursuit 

of task mastery. 

Theory of intelligence refers to "the child's conception of intelligence~his or 

her theories about the nature of smartness" (Dweck, 1989, p. 102). Intelligence may 

be viewed as incremental, a dynamic growing quality, or it may be perceived as a 

fixed trait, a static entity. 

Confidence of intelligence (i.e., high or low) is a factor in predicting 

mastery-oriented or helpless behavior patterns. Entity theorists with high confidence 

exhibit the mastery-oriented behavior pattern. Entity theorists with low confidence 

exhibit the helpless behavior pattern. Incremental theorists with either high or low 

confidence exhibit the mastery-oriented behavior pattern. 



CHAPTER 2 

REVIEW OF THE LITERATURE 

This chapter is divided into the following five parts. Part one, Cognitive and 

Metacognitive Theory and Research, includes a discussion of cognitive psychologists' 

analyses of mental events from an information-processing framework and the extent 

that knowledge interacts with the development and use of processes and strategies. 

The distinctions between cognition and metacognition are explained. In the second 

part, Research on Strategy Instruction, the concept of strategy instruction is clarified, 

an organizational framework for strategy instruction is presented, and research 

evidence related to teaching students learning and metacognitive strategies is cited. 

In part three, Theoretical Framework for Self-Regulated Learning, the 

theoretical orientation and related research base of the study are delineated; social 

cognitive theory and self-regulated learning are addressed, specifically. In part four, 

Achievement Motivation, motivational theory and research from a cognitive, goal-

based perspective are examined. Specific aspects examined include (a) major 

theoretical approaches to achievement motivation, (b) a comprehensive theory of 

achievement motivation, and (c) research related to achievement motivation. The fifth 

part, Summary of the Literature Review, includes a summary of the theoretical and 

research information that provide the justification for this study. 

16 
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Cognitive and Metacognitive Theory 
and Research 

Cognitive psychology, recognized as an empirical science in 1879, is the 

scientific study of mental events. Nevertheless, following the lead of John B. 

Watson, the focus of research in the field in the early 20th century became the study 

of behavior. Psychologists rarely studied mental events. During World War II 

psychologists began to analyze complex tasks for the military, and this study led to 

theorizing about mental structures and processes. The advent of the computer 

provided both a means and an analogy for analyzing complex mental processes, and 

contributed to a theoretical framework known as information-processing. The 

information-processing model, often associated with Robert Gagne, equates the mind 

with a computer. Thus, emphasis is placed on how humans encode, store, process, 

and retrieve information (Gagne, 1985). 

Central to information-processing models are the concepts of automated and 

controlled processes and executive control. Automatic processing is fast, parallel 

processing unlimited by short-term memory. It requires little subject effort and 

demands little direct subject control (Brown, 1987). Controlled processing is a 

comparatively slow, serial process, limited by short-term memory constraints. It 

requires subject effort, and provides a large degree of subject control (Schneider & 

Shiffrin, 1977, cited in Brown, 1987). 

Additionally, information-processing models generally attribute functional 

power to some form of executive control. Executive control may refer to a "central 

processor, interpreter, supervisor, or executive system capable of performing an 

intelligent evaluation of its own operations" (Brown, 1987, p. 79). Brown (1978) 
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explained that the executive system requirements constitute information processing of 

a metacognitive nature. To qualify as metacognitive, 

it must include the ability to (a) predict the system's capacity limitations; (b) 
be aware of its repertoire of heuristic routines and their appropriate domain of 
utility; (c) identify and characterize the problem at hand; (d) plan and schedule 
appropriate problem-solving strategies; (e) monitor and supervise the 
effectiveness of those routines it calls into service; and (f) dynamically 
evaluate these operations in the face of success or failure so that termination of 
activities can be strategically timed, (p. 152) 

While increasing attention is focused on the metacognitive aspects of thinking, the 

problem for cognitive theorists is the attribution of this executive power (Brown, 

1987). 

As theoretical orientations have shifted from associationistic and behavioristic 

theories of learning to information-processing theory, the understanding of the nature 

of intelligence, learning, and instruction has also evolved. The information-

processing framework provides cognitive psychologists with a structure for analyzing 

the processes and knowledge required for particular tasks. This approach, cognitive 

component analysis, places emphasis on an individual's organizational skills and the 

extent to which knowledge interacts with the processes and strategies used. 

Investigations reveal skills that enhance success in particular contexts, specify how 

these skills are acquired, and suggest how they might be affected by instruction 

(Curtis & Glaser, 1981). "Of particular significance are attempts to understand the 

ways in which the structure and content of knowledge interacts with the development 

and use of processes and strategies" (Curtis & Glaser, 1981, p. 137). Numerous 

studies have demonstrated the trainability of processes and strategies (e.g., Brown & 

Smiley, 1978; Dewitz, Carr, & Patberg, 1987; Palincsar & Brown, 1984; Raphael & 

McKinney, 1983). 
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Modern cognitive theory offers a perspective on learning that centers on 

thinking, yet insists on a central role for knowledge and instruction. A fundamental 

principle is that learning requires knowledge. One line of investigation focuses on 

knowledge differences between experts and novices in the performance of complex, 

real-life tasks. "The central thesis of this work is that a major component of 

problem-solving ability is the possession of a large and well-organized body of 

accessible and usable knowledge" (Curtis & Glaser, 1981, p. 137). 

The way in which information is stored and retrieved from long-term memory 

discriminates between expert and novice performers. Expertise tends to increase with 

age because of the increased acquisition of knowledge. However, Chi (1978) found 

that 10-year-old children who played tournament chess could outperform adults in 

their ability to remember typical chess piece positions on a chessboard after only a 

brief inspection of the board. When the pieces were randomly placed, the adults 

exhibited superior memory performance. Chi concluded that individuals possessing 

specialized knowledge produced superior memory performance, regardless of age. 

This knowledge-based conception of intelligence has implications for how 

individuals become effective learners. 

When "intelligent" individuals learn, it may be that they engage a highly 
organized structure of knowledge. Similarly, the learning and problem-solving 
difficulties of "less intelligent" individuals might be attributable to the 
inadequacies of their knowledge bases, and not necessarily to limitations in 
either the architecture of their cognitive systems or their processing 
capabilities. (Curtis & Glaser, 1981, p. 138) 

It appears conceivable that improved ability to learn could be facilitated through 

instruction in which individuals are taught strategies for the storage, retrieval, and 

manipulation of information (Curtis & Glaser, 1981). 
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Resnick and Klopfer (1989) asserted, "that people are not recorders of 

information but builders of knowledge structures. To know something is not just to 

have received information but also to have interpreted it and related it to other 

knowledge" (p. 4). Currently, researchers are developing instructional theory based 

on this constructivist, self-regulated assumption about learning. "It is assumed that 

the goal of all these instructional activities is to stimulate and nourish students' own 

mental elaborations of knowledge and to help them grow in their capacity to monitor 

and guide their own learning and thinking" (Resnick & Klopfer, 1989, p. 4). 

Metacognitive Theory and Research 

The term metamemory was first introduced by John Flavell (1971) through his 

study of memory processes in children. Flavell (1979) found that "young children are 

quite limited in their knowledge and cognition about cognitive phenomena, or in their 

metacognition, and do relatively little monitoring of their own memory, 

comprehension, and other cognitive enterprises" (p. 906). Flavell (1987) defined 

metacognition as "knowledge and cognition about cognitive objects, that is, about 

anything cognitive" (p. 21). However, he believed the term could be broadened to 

include anything psychological, as opposed to just cognitive. Flavell asserted that any 

kind of self-regulatory activity can be considered metacognitive, whether it involves 

cognition, emotions, motives, or motor activity. 

Flavell (1979) created a taxonomy of metacognition. The key concepts in this 

taxonomy are metacognitive knowledge and metacognitive experience. Metacognitive 

knowledge is one's acquired world knowledge relative to cognitive matters. 

Metacognitive knowledge can be divided into categories related to knowledge of 

person variables, task variables, and strategy variables. Person variables refer to the 
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kinds of acquired knowledge and beliefs about what humans are like as cognitive 

organisms (e.g., affective, motivational, perceptual qualities). Person variables also 

might include perceptions of one's own proficiency, comparisons with other persons, 

and ideas about universal aspects of human cognition or psychology, such as a 

knowledge of memory processes. Knowledge of task variables is an inherent 

awareness that different kinds of tasks place different information-processing demands 

on an individual. Strategy variables are the procedures that are utilized to achieve a 

goal. 

Flavell distinguishes cognitive strategies from metacognitive strategies. A 

cognitive strategy is designed to get an individual to some cognitive goal or subgoal 

(e.g., adding a list of numbers to get the sum). If the numbers are added a second 

time to be sure the answer is correct, the purpose is no longer to achieve the 

cognitive goal (i.e., finding the sum). The goal now is to be confident that the 

cognitive goal has been achieved (i.e., a metacognitive strategy). Therefore, 

metacognitive strategies involve monitoring the cognitive processes. Person, task, 

and strategy variables interact, and individuals acquire understanding about the nature 

of the interaction (Flavell, 1979,1987). 

"Metacognitive experiences are conscious experiences that are cognitive and 

affective" (Flavell, 1987, p. 24). An example of a metacognitive experience would be 

a sudden anxious feeling of not understanding something that one desires to 

understand. Feelings of puzzlement or failure may lead an individual to establish new 

goals or to abandon old ones (Flavell, 1987). In an attempt to explain the 

interrelationships between metacognition and other psychological concepts, Flavell 

(1987) proposed: 
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Concepts that might be related to metacognition include: executive processes; 
formal operations; consciousness; social cognition; self-efficacy; self-
regulation; reflective self-awareness; and the concept of psychological self or 
psychological subject. Also related are developing conceptions of, and about 
thinking, learning, and other cognitive processes-the child's emerging "theory 
of mind." (p. 25) 

Flavell believed that two changes in a child that might contribute to the 

acquisition of metacognition are (a) the developing sense of self as an active cognitive 

agent, the development of an internal locus of control, and (b) an increase in 

planfulness that represents and interrelates past, present, and future actions and 

events. School experiences can assist the development of metacognitive skills. 

Reading provides a metacognitive interaction with a text. Writing "allows one to 

critically inspect one's own thoughts. It also encourages the individual to imagine the 

thoughts of others" (Flavell, 1987, p. 27). Other disciplines also offer metacognitive 

opportunities. 

The use of the "term metacognition is problematic. Metacognitive concepts are 

difficult to delineate. Nevertheless, Brown (1987) argued that "metacognitive-like 

entities lie at the very roots of the learning process; and, concomitant with the revival 

of interest in things metacognitive, is an exciting revival of interest in mechanisms of 

change and development" (p. 66). Brown attempted to clarify problems associated 

with the term. One problem is the interchangeability of cognitive and metacognitive 

functions. An example of a cognitive strategy is finding the main idea of a text. 

The individual's monitoring the strategy is a metacognitive act. Knowing that the 

strategy is appropriate for a given context is also a metacognitive event (Brown, 

1987). 

A second problem with the use of the term metacognitive is the close 

relationship between knowledge about cognition and the regulation of cognition. 
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"Knowledge about cognition refers to the stable, statable, often fallible, and often late 

developing information that human thinkers have about their own cognitive processes" 

(Brown, 1987, p. 68). Metacognitive activities related to the regulation of cognition, 

on the other hand, include planning activities, monitoring activities, and checking 

outcomes. These self-regulative activities are often unstatable because they have been 

learned to the point of automaticity. Knowing how to regulate cognition does not 

necessarily mean that the activities can be brought to conscious awareness and 

reported to others (Brown, 1987). 

Early research on metacognition focused on the strategies that individuals use 

for memorizing. Flavell, Friedrichs, and Hoyt (1970), who found that a knowledge 

and awareness of one's own memory system is essential for efficient memorization, 

were surprised to discover that it often took no more than a suggestion about the 

helpfulness of a strategy (e.g., such as rehearsal) to get a student to use the strategy. 

This finding suggests that students possess memorizing ability, but simply fail to use 

it unless prompted to do so. Subsequent research extended to more complex skills. 

Many cognitive psychologists focused on reading as a prime area for investigating 

metacognitive processes (e.g., Brown & Smiley, 1978; Palincsar & Brown, 1984; 

Paris & Meyers, 1981). 

Research on Strategy Instruction 

Weinstein and Mayer (1986) defined learning strategies as "behaviors and 

thoughts that a learner engages in during learning and that are intended to influence 

the learner's encoding process" (p. 315). By this definition, the goal of a learning 

strategy might be either to influence the learner's motivational or affective state or the 

manner in which the learner selects, acquires, organizes, or integrates new knowledge 
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(Weinstein & Mayer, 1986). To clarify the concept of strategy, Jones et al. make a 

distinction between skills and strategies. Skills are defined as mental activities applied 

to specific learning tasks. An example of a skill might be predicting or summarizing. 

"Strategies are specific procedures or ways of executing a given skill. Using a 

specific set of summarizing rules or a particular procedure for predicting are examples 

of strategies" (Jones et al., 1987, p. 15). For strategy instruction to be effective, 

learners need to know "what the strategy is (declarative information), how to apply it 

(procedural information), as well as when and where to use the strategy (conditional 

knowledge)" (p. 41). Conditional knowledge implies metacognitive knowledge. The 

goal of strategy instruction is to teach students procedures that empower them to 

accomplish academic tasks and to foster independent learning (Harris & Pressley, 

1991; Jones et al., 1987). 

In response to the proliferation of studies involving strategy instruction in 

recent years, some researchers have attempted to organize strategies into related 

groups. Weinstein and Mayer (1986) developed a taxonomy of learning strategies 

which includes (a) rehearsal strategies, such as copying, underlining; (b) elaboration 

strategies, such as imaging, paraphrasing, or summarizing; (c) strategies that serve to 

organize information, such as outlining or graphic organization; (d) comprehension 

monitoring strategies, such as self-questioning or error detection; and (e) affective and 

motivational strategies which emphasize focusing attention or minimizing anxiety. 

There is ample evidence to show that teaching students learning strategies and 

metacognitive strategies has proven to be effective. Strategy instruction has been 

useful for facilitating attention, memory, learning, comprehension, motivation, 

metacognition, and to remediate some learning disabilities (Wittrock, 1986). 
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A study conducted by Flavell, Friedrichs, and Hoyt (1970) revealed that the 

learner's active use of rehearsal strategies increases with age. Rehearsal refers to a 

learner's actively reciting or naming items to enhance memory. Fourth graders were 

twice as likely to engage in rehearsal as were nursery school children. Brown and 

Smiley (1978) investigated students' ability to identify important information in prose. 

Their results indicated that students below the sixth grade did not concentrate on the 

important units of the text because they did not possess the strategies essential for 

identifying the important units. 

In a study by Swing, Stoiber, and Peterson (1988), students were taught the 

cognitive strategies of defining, describing, thinking of reasons, comparing, and 

summarizing. This study demonstrated the practical application of strategy instruction 

in the classroom. Results indicated that the "thinking skills" intervention had a 

positive influence on students' achievement on high-level problems, conceptual 

problems, and word problems; however, these effects depended on the ability level of 

the class and of the students. The same thinking skill instruction did not facilitate the 

achievement of all students in the class. 

A great deal of strategy research has focused on reading. Palincsar and Brown 

(1984) conducted studies directed at the comprehension-fostering and comprehension-

monitoring activities of seventh-grade students who were poor comprehenders. 

Student activities focused on summarizing, questioning, clarifying, and predicting. 

The researchers used a training method called reciprocal teaching, where the tutor and 

students took turns leading the discussion and focusing on important elements of the 

text. Student participants showed significant improvement in summarizing and 

questioning as well as making sizable gains on tests of reading comprehension. 
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Researchers have argued for a metacognitive approach to teaching to facilitate 

the transfer of strategy instruction to new and different contexts (Meichenbaum, 1985; 

Pressley, Borkowski, & O'Sullivan, 1985). Students must not only know strategies, 

but must self-monitor how and when to use them. The use of metacognition is often 

researched in the field of reading through studies of comprehension monitoring 

strategies. Paris and Myers (1981) compared the comprehension monitoring strategies 

of good and poor readers. Comprehension monitoring was measured by (a) the 

number of spontaneous self-corrections, (b) directed underlining of incomprehensible 

words and phrases, and (c) observed study behaviors. The results indicated that poor 

readers engaged in less comprehension monitoring on all three measures. Poor 

readers appeared to be deficient in the use of the metacognitive strategy of 

comprehension monitoring. 

Self-instructional strategy development has been successful in improving the 

reading comprehension, written language skills, and mathematical problem-solving 

abilities of students with learning disabilities. The procedure involves the following 

main components: (a) teaching the strategies, (b) teaching knowledge about the use 

and significance of strategies (i.e., metastrategy information), and (c) teaching explicit 

self-regulation of strategic performance (Graham & Harris, 1985). Dweck (1975) 

enhanced the motivation of learned helpless students by teaching them to attribute 

failure to inadequate effort, rather than to a lack of ability. 

A study by Paris, Newman, and McVey (1982) revealed the importance of 

giving students a rationale for using strategies. Seven- and eight-year-olds were given 

strategies for remembering categorizable pictures. Children in one group were taught 

the strategy only, while those in the second group were given a rationale for each 
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strategy and provided with feedback after their performance. The results indicated 

that children who were "informed" about strategy use were more likely to 

spontaneously use the strategies in subsequent sessions and to maintain their 

performance level. Brown, Bransford, Ferrara, and Campione (1983) referred to 

monitoring and self-checking activities as "self-control" training. They reported 

studies that show informed plus self-control training results in better transfer of 

strategies to different contexts. 

Pressley, Goodchild, Fleet, Zajchowski, and Evans (1989) asserted that 

"competent thinking is a function of knowing the techniques that accomplish important 

life goals (i.e., strategies), knowing when and how to use those methods (i.e., a form 

of metacognition), and using these methods in combination with a rich network of 

nonstrategic knowledge that one possesses about the world" (p. 302). The overall 

goal of strategy instruction is to teach students to select appropriate strategies, refine 

them to meet personal needs, and even to invent new strategies for learning 

(Bransford, Vye, Adams, & Perfetto, 1989). 

Theoretical Framework for Self-Regulated Learning 

Social Cognitive Theory 

Following the publication of Bandura's (1986) text, Social Foundations of 

Thought and Action, social learning theory became known as social cognitive theory. 

For three decades, social cognitive theorists have studied the components of 

self-regulation. This research has led to the development of a triadic view of human 

self-regulation involving personal, behavioral, and environmental dimensions 

(Bandura, 1977; Thoresen & Mahoney, 1974). The triadic perspective proved useful 
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in the investigation of aspects of self-regulated functioning, such as motivation and 

academic achievement (Zimmerman, 1990). 

The initial focus for the study of self-regulation was self-control. Thoresen 

and Mahoney (1974) defined self-control as "the ability to control one's own actions 

in the absence of immediate external constraints" (p. 2). Researchers studied topics 

related to children's development of self-control, such as the adoption of self-

evaluative standards, the regulation of action by self-reward, and the delay of 

gratification (Zimmerman, 1990). 

In a review of research on children's acquisition of self-control, Bandura 

(1969) cautioned researchers that attention must be paid to the transfer of established 

patterns of behavior to realistic conditions. Bandura believed self-regulation entailed 

such processes as standard-setting, self-evaluation, and self-reinforcement as well as 

the execution of learned responses. Bandura (1977) asserted that "successful 

socialization requires gradual substitution of symbolic and internal controls for 

external sanctions and demands" (p. 43). 

In 1974, Thoresen and Mahoney published Behavioral Self-Control, the first 

book dealing with the processes of self-regulation from a social cognitive perspective. 

Zimmerman (1990) noted that the book was "a seminal contribution because it 

distinguished a cognitive social-learning perspective on self-control from traditional 

willpower views and from noncognitive behavioral views" (p. 178). In the book, 

Thoreson and Mahoney proposed a triadic model involving (a) environmental planning 

(stimulus control), (b) behavioral programming (self-presented consequences), and (c) 

covert self-control (cognitive, linguistic, and affective processes). They asserted that 

problems of self-control result from disparities in outcomes; when immediate 
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outcomes differ from delayed outcomes, self-control is required. Self-control is 

required for academic achievement because the immediate outcomes of procrastination 

are often pleasurable (e.g., watching television), but the long-term consequences are 

punishing (e.g., poor grades). When students' use self-controlling actions (e.g., such 

as self-rewards for studying) then immediate consequences are consonant with the 

ultimately valued long-term consequences. 

Thoresen and Mahoney (1974) emphasized the role of cognitive processes, such 

as setting delayed goals, making conscious decisions about self-control methods to 

realize those goals, and awareness of current situational factors. Zimmerman (1990) 

credited this focus as being the precursor for subsequent research efforts which 

describe self-regulation in terms of strategy knowledge and strategy use (e.g., 

Pressley, Borkowski, & Schneider, 1987; Weinstein and Meyer, 1986; Zimmerman 

and Martinez-Pons, 1986). 

Bandura further described the role of cognitive factors in self-regulation. He 

emphasized the role of a cognitive process in human motivation and action called self-

efficacy. "An efficacy expectation is the conviction that one can successfully execute 

the behavior required to produce the outcomes" (Bandura, 1977, p. 79). Bandura 

postulated that an individual's effort, perseverance in the face of difficulties, thought 

patterns, and vulnerability to stress and depression are determined by one's efficacy 

beliefs. Bandura described aspects of cognitively based motivation. Motivation is 

influenced by an individual's ability to represent future consequences in thought (i.e., 

anticipated benefits). Self-motivation also involves goal-setting and self-regulated 

reinforcement. Self-motivated action arises from dissatisfaction. This dissatisfaction 
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is created by perceived negative discrepancies between explicit goal commitments and 

ideal achievement (Bandura, 1977). 

Bandura explained the triadic view of self-regulated learning achieved through 

the interaction of personal, behavioral, and environmental events. The three events 

are separate and yet interdependent. Personal influences are covert cognitive beliefs 

(i.e., symbolizing, forethought, self-regulation, self-efficacy, metacogniton). Human 

behavior activates the physical environment. The situational happenings (i.e., 

environment) influence self-regulation through (a) the development of self-regulatory 

functions, (b) the provision of supports for self-regulation, and (c) the selective 

activation and disengagement of self-regulatory processes. Self-regulation, according 

to Bandura, is situation specific (Bandura, 1986). 

Research on Self-Efficacv 

Based on the triadic premise, Bandura and Schunk (1981) investigated whether 

elementary children's self-motivation through proximal goal-setting would serve as an 

effective mechanism for developing mathematical competency, perceptions of self-

efficacy, and intrinsic task interest. Forty children exhibiting gross deficits in 

mathematical skills and low interest were randomly assigned to an instructional 

condition involving either proximal subgoals, distal goals, or no goals. Under the 

proximal subgoal condition students set page-completion goals daily. These students 

displayed greater motivation, higher perceptions of self-efficacy, and enhanced 

acquisition of subtraction skills than did the students who relied on longer-term goals. 

The proximal goal-setting group also showed greater intrinsic interest in mathematics 

as was evident by the performance of subtraction during a free choice activity. 
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Schunk (1982b) investigated the effects of progress self-monitoring on 

elementary children's mathematical achievement and percepts of self-efficacy. Thirty 

children with a mean age of 8.8 years were randomly assigned to conditions involving 

self-monitoring (i.e., counting the number of pages completed during the period), 

external monitoring (i.e., a proctor counted the completed pages each period), and no 

monitoring. The results showed that self- and external monitoring led to significantly 

higher percepts of efficacy, subtraction skill, and task persistence. 

Self-Regulated Learning 

Zimmerman and Martinez-Pons (1986) proposed a social cognitive model in an 

attempt to explain self-regulated academic learning and achievement. According to 

Zimmerman (1989), "students can be described as self-regulated to the degree that 

they are metacognitively, motivationally, and behaviorally active participants in their 

own learning process" (p. 329). Metacognitive, in this sense, "refers to decision-

making processes that regulate the selection and the use of various forms of 

knowledge" (p. 329). In terms of metacognition, self-regulated learners plan, 

organize, self-instruct, self-monitor, and self-evaluate at various phases of the learning 

process (Corno, 1986; Corno & Mandinach, 1983). Motivationally, self-regulated 

learners perceive themselves as competent, self-efficacious, and autonomous 

(McCombs, 1986; Schunk, 1986). Through their behavior, these learners select, 

structure, and create environments that optimize learning (Wang & Peverly, 1986; 

Zimmerman & Martinez-Pons, 1986). Self-regulated students are seen as personally 

initiating and directing their own efforts to acquire knowledge and skill, rather than 

relying on others. 
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Zimmerman (1989) purported that to qualify specifically as self-regulated 

"students' learning must involve the use of specified strategies to achieve academic 

goals on the basis of self-efficacy perceptions" (p. 329). It is important to 

distinguish between self-regulated learning processes such as self-monitoring, and 

self-regulated learning strategies, such as record-keeping, which optimize those 

processes. All learners are self-regulated to some degree, but the awareness of how 

specific strategies can be utilized to influence learning outcomes and the willingness to 

employ the strategies to achieve academic goals identifies truly self-regulated learners. 

The use of these strategies heightens the learners' sense of self-efficacy (Zimmerman, 

1990). 

The definition of self-regulated learning emphasizes the importance of 

(a) students' self-regulated learning strategies, (b) self-efficacy perceptions of 

performance skill, and.(c) commitment to academic goals. "Self-regulated learning 

strategies are actions and processes directed at acquiring information or skill that 

involve agency, purpose, and instrumentality perceptions by learners" (Zimmerman, 

1989, p. 329). Self-efficacy is considered a key variable affecting self-regulated 

learning (Bandura, 1986; Schunk, 1986; Zimmerman, 1986). "Self-efficacy refers to 

perceptions about one's capabilities to organize and implement actions necessary to 

attain designated performance of skill for specific tasks" (Bandura cited in 

Zimmerman, 1989, p. 329). Students' academic goals vary, but might include grades, 

self-esteem, or future employment opportunities (Zimmerman, 1989). 

The existing literature, primarily from social learning theory (e.g., Bandura, 

1986; Schunk, 1984; Zimmerman, 1983), identifies categories of strategies. Strategies 

derived from social cognitive theory include goal-setting, environmental structuring, 
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self-consequating (i.e., self-rewarding and self-punishment), and self-evaluating. 

Other categories have been drawn from associated theoretical orientations. They 

include the strategies of organizing and transforming (Baird, 1983; Wang, 1983), 

seeking and selecting information (Baird, 1983; Wang, 1983), rehearsal and mnemonic 

strategies (McCombs, 1984; Paris, Newman, & Jacobs, 1984). Additionally, the 

strategies of seeking social assistance and reviewing previously compiled records are 

included. Compiling records refers to recording class notes or notetaking while 

reading textbooks (Wang, 1983). Although the inclusion of seeking social assistance 

may appear antithetical to self-regulated learning, social learning theorists have 

demonstrated that self-reinforcement processes can be acquired and modified through 

the observation of social models. Self-regulated learning strategies may be acquired 

by seeking other individuals as models of strategic processes (Zimmerman, 1986). 

Research on Self-Regulated Learning and Academic Achievement 

An increasing body of literature links self-regulated learning with academic 

achievement. Zimmerman and Martinez-Pons (1986) developed a structured interview 

to assess students' use of 14 classes of self-regulated learning strategies. These 

strategies, derived from previous research, consist of self-evaluation; organizing and 

transforming; goal-setting and planning; seeking information; keeping records and 

monitoring; environmental structuring; self-consequences; rehearsing and memorizing; 

seeking peer, teacher, or adult assistance; reviewing records; and other, a category of 

nonself-regulated learning strategies. 

The Self-Regulated Learning Interview Schedule (SRLIS) was utilized to 

conduct individual interviews with 40 tenth-graders from an advanced achievement 

track and 40 tenth-graders from other (lower) tracks to ascertain their use of self-
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regulated learning strategies during class, homework, and study. Results indicated 

that higher track students showed significantly greater use of 13 categories of self-

regulated learning. The students' reported use of self-regulated learning strategies 

allowed the prediction of a students' achievement group with 93 % accuracy. Through 

multiple regression analyses, self-regulated learning was the best predictor of 

standardized achievement test scores, as opposed to gender or socioeconomic status. 

In a subsequent study, Zimmerman and Martinez-Pons- (1988) investigated the 

construct validity of the structured interview (SRLIS) for assessing self-regulated 

learning. Individual structured interviews were conducted with a sample of 80 

tenth-grade students. Additionally, 12 items were selected from a pool to assess 

teachers' ratings of students' self-regulated learning. Items were selected to assess the 

same classes of self-regulated learning identified in the SRLIS. Three experienced 

teachers were given copies of the Rating Student Self-Regulated Leaning Outcomes: 

A Teacher Scale (RSSRL) and were asked to rate the students they taught on a 5-point 

scale ranging from never (1) to always (5). Factor analyses of the teachers' ratings 

and students' scores on a standardized test of mathematics and English revealed a 

single self-regulated learning factor. This factor accounted for 79.2% of the 

explained variance, while student verbal expressiveness accounted for 12.3%, and 

student achievement 8.6% of the variance. The students' reported use of self-

regulated learning strategies via the SRLIS correlated .70 with teachers' ratings on the 

RSSRL. Results of their study indicate both convergent and discriminative validity 

for the construct of self-regulated learning. 

In 1990, Zimmerman and Martinez-Pons investigated student differences in 

self-regulated learning by relating grade, gender, and giftedness to self-efficacy and 



35 

strategy use. Two populations of students, consisting of 30 students drawn from 

Grades 5, 8, and 11 were selected. One sample was from a school for intellectually 

gifted students, and the second sample was drawn from a regular elementary, junior 

high school, and high school. Individual structured interviews were conducted with a 

slightly modified version of the SRLIS (i.e., eight learning contexts were used instead 

of the previous six). Verbal Efficacy and Mathematics Efficacy scales were 

constructed and administered. 

Results indicated that the gifted students exhibited significantly higher verbal 

efficacy, mathematical efficacy, and strategy use than did the regular students. A 

developmental progression was evident on all three measures of self-regulated 

learning. Eleventh-graders surpassed eighth-graders and eighth-graders surpassed 

fifth-graders in both gifted and regular schools. Additionally, students' perceptions of 

both verbal and mathematical efficacy were related to their self-reported strategy use. 

According to Zimmerman and Martinez-Pons (1990), these "findings suggest that 

students' perceptions of academic efficacy can provide an important window for 

understanding individual differences in learning and motivation" (p. 58). 

Lane (1992) conducted a study of fifth-grade students' self-directed learning 

utilizing Zimmerman's SRLIS. In this quasi-experimental study, Lane investigated 

the difference between the self-regulated learning strategies of students who received 

training in self-directed learning strategies and those who did not. Results indicated 

that the experimental students acquired a significantly greater repertoire of learning 

strategies than did students in the control group. 

Sink, Barnett, and Hixon (1991) examined the relationship between self-

regulation and the academic achievement of 62 sixth-grade subjects. Their findings 
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suggest that metacognitive variables such as planning and self-assessment abilities are 

significantly related to mathematics, reading, and science achievement; however, it 

appears that student and teacher perceptions of scholastic ability are more salient 

factors in predicting student academic performance. Although Sink et al. utilized the 

Intellectual Achievement Responsibility Scale, a well-researched locus of control 

measure, results of their study suggest that the locus of control dimension was of little 

utility in predicting classroom grades or performance on standardized tests for sixth-

grade students. 

Achievement Motivation 

For decades research on motivation was the domain of social psychologists 

who concentrated on affective reactions and were largely uninterested in what was 

learned. Learning and thinking were left to cognitive psychologists. Today, social 

psychologists view cognitive processes as an essential part of motivation. "Substantial 

amounts of recent research suggest that good thinkers and problem solvers differ from 

poorer ones not so much in the particular skills they possess as in their tendency to 

use them" (Resnick & Klopfer, 1989). The relationship between academic 

achievement and motivation has become the focus of research by Bandura (1986), 

Schunk (1989), Zimmerman (1990), and Dweck (1986) as well as many others in the 

field of cognitive psychology. The results of this line of research have profound 

implications for students' academic accomplishment. 

In synthesizing the views of other researchers, Dweck and Elliott (1983) stated 

that motivation can be "viewed as referring to the contemporaneous, dynamic 

psychological factors that influence such phenomena as the choice, initiation, 

direction, magnitude, persistence, resumption, and quality of goal-directed (including 
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cognitive) activity" (p. 645). In other words, motivation involves all goal-directed 

activity. "Achievement motivation may be viewed as involving goals related to 

competence-increases in competence and judgments of competence" (p. 645). 

Learning goals involve increasing competence through actively seeking to 

acquire knowledge, skills, or understanding. Performance goals may take two forms. 

One form involves an individual seeking to obtain a favorable judgment of 

competence, and the other form involves an individual avoiding unfavorable 

judgments of competence (Dweck, 1986,1989; Dweck & Elliott, 1983). Seeking 

competence is essential to defining an achievement situation. Individuals should not 

be considered as having a "level" of achievement motivation (i.e., meaning a high or 

low degree of achievement motivation). A more salient description is to describe 

individuals as having high or low expectancies or high or low values attached to 

goals. Additionally, there may be achievement-producing or achievement-inhibiting 

patterns of achievement motivation (Dweck & Elliott, 1983). 

Maior Theoretical Approaches to Achievement Motivation 

From a cognitive-developmental perspective, Dweck and Elliott (1983) 

compared the four major theoretical approaches to achievement motivation that have 

influenced current thought. These four include (a) need achieyement theory, (b) test 

anxiety theory, (c) social learning theory, and (d) attribution/learned helplessness 

theory. Need achievement theory, the pioneering achievement motivation theory, was 

built around an individual's perceived need for achievement. Researchers attempted 

to discover what incites or energizes achievement-oriented activity. The central 

constructs of the theory are motives to achieve success or to avoid failure. This 

model of motivation is an Expectancy x Value model. Motivation results from the 
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strength of the motives, the expectancy of success, and the incentive value of success 

and failure (Dweck & Elliott, 1983). 

The theory of test anxiety is also based on the idea that motives or drives can 

interfere with productive achievement activity. The central construct, test anxiety, is 

viewed as potentially facilitating or debilitating as it elicits task-relevant or task-

irrelevant responses. This theory can be characterized as a Habit x Drive model of 

motivation. Drives are strong internal stimuli that elicit responses that tend to reduce 

drive. According to Dweck and Elliott (1983), this model paved the way for 

subsequent theories examining achievement cognitions, affect-cognition links, and the 

precise ways these factors influence performance. 

Social learning theorists (Crandall, Katkovsky, & Crandall, 1965) concentrated 

their research on children's achievement motivation and its socialization. They 

conceptualized achievement motivation not as a unitary domain but as a composition 

of many skills (e.g., intellectual, physical, artistic) and suggested that each child 

might have varying values or expectancies relative to each skill. Crandall et al. 

focused on specific concepts and the relationships among the concepts. In this 

Expectancy x Value model, expectancies and values are specifically defined. An 

instrument, the Intellectual Achievement Responsibility Scale, was constructed to 

measure them (Crandall et al., 1965). 

The attributional approach (Weiner, 1972) and the learned helplessness 

approach (Dweck, 1975) are based on the assumption that individuals' beliefs about 

outcomes shape their subsequent behavior. This assumption led to future research on 

"specific cognitions about success and failure that mediate persistence on achievement 

tasks" (Dweck & Elliott, 1983, p. 651). These approaches are based on an 
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Expectancy x Value model. Expectancies are examined in terms of both success and 

failure outcomes. The way in which outcomes are interpreted (i.e., causes to which 

one attributes them) influences the hope of future success and mediates persistence. 

Different causal attributions (e.g., lack of ability, luck, effort) imply different 

probabilities for future success. The learned helplessness approach is distinguished 

from the attributional approach by its attempt to understand patterns of cognitions that 

accompany performance changes induced by failure (Diener & Dweck, 1978). 

Although all of these theories have contributed to a knowledge of achievement 

motivation, none constitutes a comprehensive theory. 

A Comprehensive Theory of Achievement Motivation 

In the past 10 to 15 years a body of knowledge has emerged that gives a 

clearer understanding of motivational processes, and emphasis has been placed on 

cognitive mediators and the causes of goal-oriented strivings. Dweck and Elliott 

(1983) incorporated dimensions of past theories into an integrative model with 

cognitive, affective, and value-related variables. Their Expectancy x Value model 

attempts to illuminate the expectancies and values that individuals' attach to 

achievement goals and activities. In the past, it was assumed that defining and 

assessing intelligence led to an understanding of achievement. However, recent 

research has revealed that motivational factors influence individuals' intellectual 

performance and achievement. Motivational factors appear to determine whether 

individuals' pursue and master skills they are capable of mastering. 

Three key elements central to the study of achievement motivation are 

(a) assessments and inferences, (b) cognitive consequences, and (c) metacognitive 

skills. An example of the first element is the assessment of one's skills and the 
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inferences about causes of outcomes. Second, the cognitive consequences of 

motivational processes are studied to determine what factors affect attention, effort, or 

the strategies employed. Third, "there are metacognitive skills-the regulatory 

processes-that include such activities as task analysis, strategy planning, and 

performance monitoring" (Dweck & Elliott, 1983, p. 644). 

Dweck and Elliott (1983) theorized that each individual enters an achievement 

situation with a repertoire of cognitive skills and motivational sets (i.e., beliefs, 

inference rules, salient representations, values and interests). Situational cues, (e.g., 

the nature of the task or potential rewards) are interpreted in light of (a) goal value, 

the attractiveness of achievement goals; (b) goal-expectancy, the probability of goal 

attainment; and (c) means value, the attractiveness or aversiveness of necessary 

activities for goal attainment (Dweck, 1989). When a course of action is undertaken, 

performed, and outcomes occur, this information feeds back into the system and has 

the potential for altering the goal value, goal expectancy, or means value. As long as 

values and expectancies are high, striving persists. Low values and expectancies 

result in decreased persistence (Dweck, 1989). 

Achievement motivation involves striving toward a particular class of goals. 

Achievement goals tend to fall into two classes: (a) learning goals, with individuals 

striving to increase competence, understanding, or mastery, and (b) performance 

goals, with individuals seeking to gain favorable judgments of competence or to avoid 

negative judgments of competence. Learning goals are concerned with increasing 

competence, whereas performance goals center around validating one's competence 

(Dweck, 1986). Children differ in the degree to which they value and adopt 

achievement goals. It is also possible to hold various learning and performance goals 
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simultaneously. Research has shown that learning and performance goal-orientations 

can be related to standards set for successful performance, expectancies for success, 

perceived control over outcomes, task choice and pursuit, and outcome attributions 

and satisfaction (Ames & Ames, 1981; Ames, Ames, & Felker, 1977; Anderson & 

Jennings, 1980; Diener & Dweck, 1978; Dweck, 1989; Dweck & Elliott, 1983; 

Nicholls, 1975). 

Research Related to Achievement Motivation 

Adaptive and Maladaptive Patterns 

Adaptive motivational patterns promote the establishment, maintenance, and 

attainment of valued achievement goals. Maladaptive motivational patterns are 

associated with a failure to establish reasonable, valued goals (Dweck, 1989). Diener 

and Dweck (1978) documented the characteristics of both adaptive and maladaptive 

motivational patterns in fifth-grade students. Based on their responses to positive and 

negative achievement situations on the Intellectual Achievement Responsibility Scale, 

children were identified as mastery-oriented (internal responsibility) or helpless 

(external responsibility). Children's behavior was monitored following success and 

failure situations. Mastery-oriented (adaptive) achievement behavior was 

characterized by seeking challenges, persistence in the face of obstacles, and 

enjoyment of the pursuit of task mastery. The helpless (maladaptive) pattern of 

behavior was characterized by the avoidance of challenges, low persistence in the face 

of difficulty, negative affect (i.e., anxiety), and attributions for failure to a lack of 

ability. Helpless children spent time thinking about of the causes of their failure, 

whereas mastery-oriented children mobilized strategies to attain a solution to the 
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problem. Diener and Dweck concluded that helpless children could benefit from 

strategy training to focus on self-instructions and self-monitoring behaviors to improve 

their performance. 

In a subsequent study conducted by Diener and Dweck (1980), fourth, fifth, 

and sixth graders were also identified as either mastery-oriented or helpless. Children 

experienced task successes followed by task failures. When students were asked 

questions about their success and failure, helpless children underestimated the number 

of successes they had experienced, overestimated their failures, did not view success 

as indicative of their ability, and did not expect success to continue. In contrast, 

mastery-oriented students did not define themselves as failures when encountering task 

failures. They persisted in the face of difficulty. 

Ames, Ames, and Felker (1977) studied the behavior of pairs of fifth-grade 

boys during puzzle-solving tasks involving success and failure occurring under 

competitive and noncompetitive reward structures. The results showed that the 

reward structure had an impact on self- and interpersonal-evaluations. Subjects failing 

in competitive situations rated their abilities as lower than did subjects failing in 

noncompetitive situations. Subjects who succeeded in competitive conditions 

attributed their own success to good luck and the partner's failure to a lack of luck. 

Subjects who were successful in competitive situations felt they deserved more reward 

than their unsuccessful partners; whereas, in noncompetitive situations, self-other 

rewards did not differ. Results of the study, which reveal the importance of the 

social context in attributional behavior, have implications for exemplary classroom 

contexts in terms of affecting students' motivation to achieve. 
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Attributions for Outcomes 

Anderson and Jennings (1980) investigated whether attributing failure to 

ineffective strategies leads to higher expectations of success than attributing failure to 

an uncontrollable factor (e.g., ability). Results of their study reveal that when 

university students are persuaded to attribute initial failure to ineffective strategies 

rather than a lack of ability, experiences involving failure promote expectancies of 

future success. They found that strategy subjects who experienced failure made future 

success estimates as high as those of no attribution subjects who experienced success. 

It appears that subjects regard strategies as being alterable (i.e., within their control) 

to meet the demands of the task, but regard ability as unmodifiable. When 

individuals perceive the possibility of altering strategies, success appears more 

attainable. 

According to attribution theory, the perception that one's performance is 

associated with effort rather than ability has consequences for subsequent achievement 

behavior. Ames (1984), investigated the puzzle-solving behavior of fifth- and sixth-

grade boys and girls under competitive and individualistic goal structures along with 

low and high success. Following task completion, children were asked to respond to 

a questionnaire with attribution statements related to effort, ability, self-instructions, 

and affect. Results indicate that children make more ability attributions in the 

competitive structure. In the individualistic structure, students' make more effort 

attributions and engage in more self-monitoring and self-instructing behaviors. Based 

on the results, one can conclude that changing the goal structure of a classroom 

might facilitate successful learning effort. 
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Beliefs that Affect Achievement Goals 

In addition to situational factors that orient children toward learning and 

performance goals, beliefs (i.e., cognitive sets) also affect goal orientation. In her 

research, Dweck (1989) found that "the child's conception of intelligence~his or her 

theories about the nature of smartness"~differentially orients the child toward goals 

(p. 102). Intelligence may be viewed as incremental, a dynamic growing quality, or 

it may be perceived as a fixed trait, a static entity. Bandura and Dweck (cited in 

Dweck, 1989) found that children who endorsed the incremental theory were more 

likely to adopt learning goals, whereas, children who endorsed the entity theory were 

more likely to choose tasks that resulted in a positive judgment of their competence or 

avoid a negative judgment. Children who think smartness can be increased are more 

likely to choose tasks that increase their competence. Students in a large junior high 

school, who were identified as incremental theorists, were significantly more likely to 

prefer classroom tasks that were learning oriented than were students identified as 

entity theorists. 

Dweck, Tenney, and Dinces (cited in Dweck, 1989) experimentally 

manipulated children's theories of intelligence by focusing attention on one theory or 

the other. Children read passages promoting either an incremental or entity 

orientation, and then chose the kind of problem on which they would prefer to work. 

Consonant with previous research, children who read the incremental theory passage 

were significantly more likely to choose problems that reflected learning goals than 

were the children exposed to the entity theory. 

Developmental research reveals that younger children tend to have a more 

incremental view of intelligence but that by the middle school years, children become 
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increasingly more aware of normative definitions of ability and differing views of 

intelligence. Harari and Covington (1981) found that adult-like beliefs about the 

nature of the relationship between effort, ability, and outcome first become apparent 

around 13 to 14 years of age. Their investigation showed that students at all levels 

prefer to be seen as high in ability. Being perceived as a hard worker who expends 

effort is primarily valued among younger students. There is a progressive grade-wise 

devaluation of effort. Among older students, studying is not valued because it 

suggests effort must be expended to achieve success. Students believe that if they are 

high in ability, then studying is not necessary. Attributions of outcomes to high effort 

lead to lower ability estimates; attributions to low effort tend to obscure the causes of 

poor performance in failure situations. 

Henderson and Dweck (1989) examined the relationships among seventh-

graders' theories of intelligence, theories of personality, and school anxiety associated 

with making the transition to junior high school. Their findings indicate, that 

compared to incremental theorists, entity theorists have higher anxiety levels. 

Students with low confidence in their intelligence also have higher anxiety than 

others. Similar results were found for personality measures, but no significant effects 

were found for the sex of subjects. These results support Dweck and Leggett's (1988) 

theory that some adolescents find the move to junior high a growing experience, while 

others find it stressful. 

It appears that individuals with an incremental theory of intelligence who focus 

on learning goals respond to achievement situations differently than do individuals 

with an entity theory of intelligence who set performance goals. Incremental theorists 

seem to ask, "What can I learn? How can I figure this out?" (Dweck, 1989, p. 104). 
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Entity theorists are more concerned with, "Can I do it? Will I look smart? Will I 

reveal my ignorance?" (p. 104). There are clear implications for classroom 

instruction. Creating a learning-oriented environment should facilitate student 

persistence, challenge seeking, and confidence. School environments that are 

performance-oriented undermine students' confidence. There is also evidence that 

frequent positive-reinforcement promotes undesirable performance-oriented behavior. 

Goal Expectancy 

One of the most perplexing aspects of motivational research is the seemingly 

inconsistent relationship between perceptions of ability and expectations for future 

success. One would hypothesize that the relationship would be a consistently positive 

one, but research has shown this not to be the case. The correlations for grade school 

children between ability and expectancies on experimental tasks is approximately .30 

or below (M. Bandura & Dweck, 1981, cited in Dweck, 1989). Diener and Dweck 

(1978,1980) found that students' successful strategy use and ease of learning with 

initial experimental tasks were not useful for predicting students' responses to 

subsequent failures. 

The tendency of lower expectancies among high achievers has been strikingly 

prevalent for girls. Research has shown that students are aware of their relative 

intellectual standing in their class by second and third grade (Stipek, 1984). In a 

study of first- and third-grade children, Stipek and Hoffman (1980) found a negative 

correlation between teachers' ratings of third-grade girls' achievement and their 

personal expectations for successful problem solution. Bright girls expected to solve 

only 2.6 out of 10 problems, average- and low-ability girls expected to solve 7.8 and 

8.2 out of 10, respectively. When studying students enrolled in high school 
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mathematic courses, Parsons, Meece, Adler, and Kaczala (1982) found that although 

girls rated their performance expectancies for their current mathematics course as 

highly as did boys, their expectations for success in future mathematic courses was 

significantly lower than that of boys. 

A growing body of research, some cited previously in this paper, documents 

the effectiveness of strategy instruction (Anderson & Jennings, 1980; Palincsar & 

Brown, 1984; Weinstein & Meyer, 1986). Research related to achievement motivation 

suggests that for children to establish and maintain high expectancies they must 

(a) think strategy (i.e., to engage in task analysis that focuses on strategy 
formulation, particularly on challenging tasks, under evaluative pressure and 
when obstacles arise); (b) think progress (i.e., to adopt challenging standards 
that are based on personal progress vs. inflated norms); and (c) focus on past 
and Juture success, and on effort and strategy as causes of and cures for 
failure. (Dweck, 1989, p. 110) 

Research also documents how the abandonment of strategies affects 

performance. Highly anxious children tend to abandon effective strategies when 

placed in evaluative situations (Meichenbaum & Butler, 1978). Following failure, 

helpless children stop using strategies and their subsequent performances deteriorate. 

Helpless and mastery-oriented children do not appear to differ in strategic knowledge, 

but they differ in how and when they use strategies (Diener & Dweck, 1978, 1980). 

Palincsar and Brown (1989) noted that strategy use is work intensive, and that 

motivation for effortful activity must be an essential part of classroom instruction in 

strategy use. Ames and Archer (1988), who addressed this question by studying 

academically advanced high school students, investigated how motivational processes 

are related to mastery and performance goals in actual classroom settings. The 

students completed a questionnaire evaluating the achievement orientation of their 

classroom (mastery or performance), their use of effective learning strategies, task 
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choices, attitudes, and causal attributions. Students who perceived a mastery (i.e., 

learning) orientation in the class used more effective strategies, preferred challenging 

tasks, had a more positive attitude, and were more likely to attribute their success to 

effort. Students who perceived a performance goal-orientation in their class focused 

on their ability, made negative evaluations of their ability, and attributed failure to a 

lack of ability. It appears that students' perceptions of their classroom climate affect 

the development of self-regulated learning strategies. 

Summary of the Literature Review 

The research reported in this chapter provides both the theoretical orientation 

and specific focus for this study. Fundamentally, cognitive psychologists rely on an 

information-processing framework to further our understanding of the nature of 

intelligence, learning, and instruction. Research indicates that a well-organized and 

accessible body of knowledge interacts with the processes and strategies individuals 

use. Evidence suggests that intelligence, rather than being a fixed, static trait, is a 

malleable quality. It appears that intelligent individuals consistently engage highly 

organized knowledge structures. The intellectual performance of those considered to 

be less intelligent can be enhanced by stimulating the individual's organization and 

elaboration of knowledge. As a result, individuals are enabled to consistently self-

monitor and self-regulate their own learning and thinking. 

Flavell's (1971) concept of metacognition alerts researchers and educators to 

the importance of knowledge about cognitive phenomena. According to research 

studies, an individual's growth and development includes an acquired knowledge 

relative to cognitive matters. Efficient learning requires strategies of both a cognitive 

and metacognitive nature. Flavell asserted that the acquisition of metacognition is 
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related to a child's developing sense of self as an active cognitive agent, a child's 

increasing planfulness, and the ability to see the interrelationships of actions and 

events. Evidence suggests that school experiences can enhance the development of 

metacognitive skills. 

There are specific behaviors and thoughts (i.e., strategies) that the learner 

engages in that influence the encoding process. Research evidence confirms that these 

cognitive and metacognitive strategies to enhance learning can be taught (Weinstein & 

Mayer, 1986). Learners need to know what a strategy is, how to apply it, and when 

and where to use the strategy (Jones et al., 1987). Studies indicate that strategy use 

(a) increases with age (Brown & Smiley, 1978; Flavell, Friedrichs, & Hoyt, 1970), 

(b) has a positive influence on higher level thinking (Swing, Stroiber, & Peterson, 

1988), (c) positively affects comprehension monitoring (Palincsar & Brown, 1984; 

Paris & Meyers, 1981), (d) improves the learning of students with learning disabilities 

(Dweck, 1975; Graham & Harris, 1985), and (e) is enhanced when students are given 

a rationale for strategy use (Brown, Bransford, Ferrara, & Campione, 1983; Paris, 

Newman, & McVey, 1982). 

Social cognitive theorists focus attention on the study of the components of 

self-regulation. The triadic view of human self-regulation involves personal, 

behavioral, and environmental dimensions (Bandura, 1977, 1986; Thoresen & 

Mahoney, 1974). Bandura (1977) emphasized the role of a cognitive process in human 

motivation and action called self-efficacy and proposed a model of cognitively based 

motivation. Investigations have revealed that self-motivation and achievement are 

enhanced through proximal goal-setting and self-monitoring (Bandura & Schunk, 1981; 

Schunk, 1982b). 
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Zimmerman and Martinez-Pons (1986) conceptualized a social cognitive model 

to explain self-regulated academic learning and achievement. Self-regulated learners 

are distinguished by their use of self-regulated learning strategies, self-efficacy 

perceptions of performance skill, and commitment to academic goals (Zimmerman, 

1989). Investigated links between self-regulated learning and academic achievement 

reveal that (a) higher track and gifted students show greater use of self-regulated 

strategies (Zimmerman & Martinez-Pons, 1986, 1990); (b) there is a developmental 

progression in the use of self-regulated learning strategies (Zimmerman & Martinez-

Pons, 1990); (c) self-efficacy perceptions are related to strategy use (Zimmerman & 

Martinez-Pons, 1990); (d) instruction in self-regulated learning strategies enhances 

strategy use (Lane, 1992); and (e) metacognitive strategies, such as planning and self-

assessment, are related to achievement (Sink, Barnett, & Hixon, 1991). 

The relationship between academic achievement and motivation has become a 

focus for motivational researchers. From a cognitive perspective, motivation is 

defined as all goal-directed activity (Dweck & Elliott, 1983). Achievement motivation 

involves goals related to competence, increases in competence, and judgments of 

competence. These goals may be learning- or performance-oriented, with certain 

behaviors associated with each goal-orientation (Dweck, 1986, 1989; Dweck & 

Elliott, 1983). 

Research studies document the following motivational characteristics of 

learners: (a) mastery-oriented achievement behavior is associated with persistence 

and enjoyment of task mastery, while helpless behavior results in avoiding challenges, 

negative affect, and underestimating success (Diener & Dweck, 1980); (b) competitive 

classroom reward structures impact students' self-evaluation, attributions for success 



51 

or failure, attitudes, and task choices (Ames, 1984; Ames, Ames, & Felker, 1977; 

Ames & Archer, 1988); (c) attributing failure to ineffective strategies leads to higher 

expectations of success than attributing failure to an uncontrollable factor, such as 

ability (Anderson & Jennings, 1980); (d) children's conceptions of intelligence affect 

their goal-orientation (M. Bandura & Dweck, cited in Dweck, 1989); (e) individuals' 

views of their own intelligence and their preference for being viewed as high in 

ability progresses developmentally with age (Dweck, Tenney, & Dinces, cited in 

Dweck, 1989; Harari & Covington, 1981); (f) adolescent students with low confidence 

in their intelligence have higher anxiety levels than others (Henderson & Dweck, 

1989); (g) bright females tend to have lower expectations of success than do males 

(Parsons, Meece, Adler, & Kaczala, 1982); (g) the use or abandonment of learning 

strategies affects performance (Diener & Dweck, 1978,1980; Meichenbaum & Butler, 

1978). 

The results cited in this review have implications for creating classroom 

contexts that enhance achievement motivation and support students' acquisition of 

self-regulated learning strategies. This study was designed to address the impact of a 

classroom intervention on students' use of self-regulated learning and thinking 

strategies. Of additional interest is determination of the effect of the intervention on 

students' perceptions of their own intelligence. 



CHAPTER 3 

RESEARCH DESIGN AND METHODOLOGY 

This chapter consists of four parts. Part one, Research Design, reports the 

research design used and the procedures applied to investigate the variables of 

interest. The second part, Treatment Condition, describes the strategic thinking 

course in which the treatment students participated. Part three, Method, reports the 

student sample, instrumentation used in the study, and data collection procedures. 

The fourth part, Data Analysis, delineates the research questions addressed and the 

methods used for the statistical analyses of the data. 

Research Design 

This study employs a pretest-posttest quasi-experimental control group design. 

The experimental group was selected from five intact classes of sixth-grade students at 

a large suburban middle school. All of the students were instructed by an academic 

core team of five teachers. One of the teachers administered the treatment, a strategic 

thinking course which emphasized thinking and learning strategies. Approximately 

115 minutes per week were allocated for the strategic thinking course for the duration 

of the 1992-1993 academic year. This study encompassed the time period from 

September 1992 through March 1993. 

The control group was selected from five intact classes of sixth-grade students 

in another middle school in the same school district. These students were also 

instructed by an academic core team of five teachers. Both the control and 
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experimental group teachers participated in a district-sponsored staff development 

program focused on creating thoughtful classroom environments. Except for the 

strategic thinking component at the experimental school, the textbooks and curriculum 

for the two middle schools were comparable. 

Independent variables examined in this study include (a) the treatment and 

control groups, (b) the achievement level of students (high, medium, and low), (c) the 

gender of students, (d) students' theory of intelligence (entity, incremental) and 

confidence of intelligence (high, low), and (e) students' and teachers' perceptions of 

self-regulated learning strategy use. The dependent variables are (a) the 14 categories 

of self-regulated learning and the nonself-regulated learning category, other, from the 

Self-Regulated Learning Interview Schedule, (b) the students' theory of intelligence 

and confidence of intelligence, and (c) the teachers' reported perception of students' 

use of self-regulated learning strategies. A comprehensive overview of the research 

questions addressed in the study, instruments used to measure the variables, and the 

methods used for the statistical analyses of the data are presented in Table 1. 

Treatment Condition 

The sixth-grade treatment group students participated in the strategic thinking 

class within a flexible block schedule during the 1992-1993 school year. The teacher 

assigned to the strategic thinking class is an experienced middle school teacher, but 

this class provides a new core curriculum course. The curriculum was written by one 

of the middle school's teachers of gifted and talented students. The school principal 

played a key leadership role in initiating course development. The principal's goal 

for the class was to have students take more initiative in their own learning, and to 

assist students in acquiring the tools for learning that make self-regulation possible. 
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Table 1 

Research Questions Addressed. Instruments Used, and Data Analysis Procedures 

Research Questions Measures Analysis 

1. What self-regulated learning strategies do 
experimental and control group subjects 
report having used during individual 
structured interviews (SRLIS)? 

2. Are there significant mean score 
differences as measured by the SRLIS for 
the experimental and control subjects? 

3. Are there significant mean score 
differences as measured by the SRLIS for 
achievement group subjects (high, medium, 
and low) within experimental and control 
groups? 

4. Are there significant mean score 
differences as measured by the SRLIS for 
male and female experimental and control 
group subjects? 

5. Are there significant mean score 
differences as measured by the SRLIS 
between experimental and control group 
subjects whose implicit theory of intelligence 
embodies an entity or incremental orientation 
and whose confidence of intelligence is high 
or low? 

6. Are there significant mean score 
differences between individuals' theories of 
intelligence for the experimental and control 
group subjects? 

7. Are there significant mean score 
differences between individuals' confidence 
of intelligence for the experimental and 
control group subjects? 

8. Are there significant differences between 
experimental and control group teachers' 
perceptions of students' strategy use as 
measured by RSSRL? 

9. What is the relationship between 
teachers' perceptions of students' strategy 
use as measured by RSSRL and students' 
reported strategy use on the SRLIS for 
experimental and control group subjects' 
posttest scores? 

10. What self-regulated learning strategies, 
as identified by the SRLIS, do experimental 
subjects report having used in thinking log 
entries while participating in a strategic 
thinking course? 

SRLIS: Pretest/posttest scores for: 
Strategy Use (SU) Strategy Frequency (SF) 
and Strategy Consistency (SC). 

SRLIS: Individual category scores for the 
15 categories of self-regulation for 
SF and SC. 

SRLIS: Individual category scores for the 
15 categories of self-regulation for SF and 
SC. 

SRLIS: Individual category scores for the 
15 categories of self-regulation for SF and 
SC. 

SRLIS: Individual category scores for the 
15 categories of self-regulation for SF and 
SC. 
Theory of Intelligence. 
Confidence of Intelligence. 

Theory of Intelligence: Mean score 

Confidence of Intelligence: Mean score 

Rating Student Self-Regulated Leaning 
Outcomes: A Teacher Scale (RSSRL) 
Individual item scores. 

Rating students Self-Regulated Learning 
Outcomes: A Teacher Scale (RSSRL) 
Individual item scores. 
SRLIS: Individual category scores 
for SC. 

Written data in thinking log. 

Descriptive statistics 
mean, standard deviation 

2 x 3 Univariate Factorial 
Analysis of Variance design 

2 x 3 Univariate Factorial 
Analysis of Variance design 

2 x 2 Univariate Factorial 
Analysis of Variance design 

2 x 2 x 2 Factorial Multivariate 
Analysis of Variance design 

Univariate Analysis of Covariance 

Univariate Analysis of Covariance 
design 

Multivariate Analysis of Variance 
design 

Pearson product-moment correlation 
coefficients 

Difference between correlations, 
Fisher's z transformation 

Qualitative content analysis 

Note. SRLIS = Self-Regulated Learning Interview Schedule. 
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The principal believed that students should have opportunities to acquire, examine, 

analyze, and synthesize information. Students were envisioned as becoming reflective 

and critical thinkers who can create meaningful learning products. 

The curriculum for the strategic thinking course centered around four key 

components, modules within the components, and units within modules. Although the 

curriculum was written in a linear fashion, actual implementation was flexible. The 

teacher had the option to choose elements that matched the students' needs or 

elements that correlated with the units of instruction that other teaching team members 

emphasized. The primary components included (a) Tools for Thinking; (b) Critical 

Thinking; (c) Creative Thinking, and (d) Problem Solving. Various expert resources 

were used to design the units of instruction. Included among the resources were 

Practical Strategies for the Teaching of Thinking (Beyer, 1987), Organizing Thinking: 

Graphic Organizers (Black & Black, 1990), Tactics for Thinking (Marzano & 

Arrendondo, 1986), Tools for Learning (Gall, Gall, Jacobsen, & Bullock, 1990), 

Creating the Thoughtful Classroom (Udall & Daniels, 1991), and Learning to Learn 

(Frender, 1990). 

Component one, Tools for Thinking, concentrated on developing conducive 

attitudes, behaviors, and practices for thinking. The students learned about the brain, 

human memory and thinking, learning modalities, and multiple intelligences. They 

developed a personalized study program for organizing materials at home and at 

school. They learned how to prioritize and manage assignments and activities. Every 

student had a spiral notebook called the agenda. The students used the agenda 

notebook for goal-setting and planning, tracking assignments, and designing an 

individualized study area and study plan. The agenda enabled students to plan and 



56 

organize their thinking and materials and served as a communication tool among 

students, parents, and teachers. Another area of emphasis was learning about general 

and specific strategies for taking tests. Students explored the nature of test anxiety 

and its effect on their performance. Organization for thinking was taught through the 

use of graphic organizers and notetaking. 

Component two, Critical Thinking, was introduced with a unit on 

metacognition derived from Marzano and Arredondo's (1986) Tactics for Thinking. 

The students learned about attention control, deep processing, memory frameworks, 

power thinking, goal-setting, and assuming responsibility for the essential elements of 

a task. The students engaged in think, pair, share activities, and used their thinking 

log to write about their thinking. Students experienced analogical reasoning, used 

logic, and applied evaluative thinking skills. 

Component three, Creative Thinking, focused on understanding the process of 

creative thought. The students applied creative thought to the invention of creative 

products. They learned to work together in heterogeneous, cooperative groups. They 

engaged in brainstorming and shared their creative thinking processes with one 

another through think-aloud activities. The library was utilized as a resource for 

information to develop products for such activities as the science fair, preparing 

presentations, or researching a topic. 

The fourth component, Problem Solving, emphasized the problem solving 

process. Throughout the year, real-life problems were explored. When projects were 

assigned in the content areas, the strategic thinking teacher took the responsibility for 

guiding the students through the planning and problem solving process. The 

newspaper was used as a source for addressing problems of world concern. 
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. Method 

Student Sample 

The experimental subjects in this study included 83 sixth-grade students (48 

boys and 35 girls) taught by a team of five teachers. One instructor taught the 

strategic thinking course. The other four teachers were responsible for the academic 

disciplines of language arts, mathematics, social studies, and science. The control 

sample also consisted of 83 sixth-grade students (54 boys and 29 girls) taught by a 

team of five teachers. The teaching assignments for the control group were 

comparable to those for the experimental group, except that no strategic thinking 

course was included for the control group. 

Subjects in the experimental group attended a middle school in a large 

suburban school district in North Central Texas. The ethnic composition of the 

school includes approximately 92% white, 4% Hispanic, 2% African American, and 

2% other. Approximately 6% of the students are classified as economically 

disadvantaged. In this middle school, there are no students of limited English 

proficiency. Currently, 11 % of the school population is classified as gifted and 

talented while approximately 10% of the students are classified for special education. 

The control sample attended a middle school in the same suburban school district. 

The control school was selected because the demographic data reflect a population 

that is comparable to the experimental school. 

Parental consent was obtained for students who participated in the study. 

Parents were informed that students would be asked about their study practices during 

individual interviews. Of the 130 experimental school sixth-graders, parental consent 

was obtained from 118, resulting in a 91% consent rate. For the control school, 106 
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out of the 125 sixth graders returned consent forms, resulting in a consent rate of 

85 %. Both percentages were perceived to be acceptable to achieve representative 

samples. 

A procedure was used to balance the groups and assure comparable 

experimental and control samples. The students' national percentile rank scores on 

the 1991-1992 Norm-Referenced Achievement Program for Texas (NAPT) were used 

to create pairs of high, medium, and low achieving, male and female students from 

the experimental and control schools. Experimental and control samples were 

balanced to the greatest extent possible within the limitations of the school 

populations. Achievement test scores were a logical choice for balancing students for 

this study because research evidence links self-regulated strategy use to academic 

achievement (Zimmerman, 1986,1990). 

Students whose percentile rank scores on the NAPT were in the highest 25 % 

for their school were designated as the high achievement group. For both samples, 

scores occurring at or above the 90th percentile were designated as high achievers. 

Students whose percentile rank scores fell in the central 50% of the scores were 

designated as the medium achievement group. For both samples, students whose 

percentile rank scores fell at or above the 60th percentile and below the 90th 

percentile were designated as the medium achievement group. Students whose scores 

fell in the lowest 25% for their school composed the low achievement group. Any 

student whose percentile rank fell at or below the 59% percentile was assigned to the 

low achievement group. These percentile designations fit both the experimental and 

control school populations within 1 to 2 percentile points. 
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Experimental and control samples were balanced to the greatest extent possible 

to have equal numbers of male and female students within high, medium, and low 

achievement groups. However, due to the constraints of parental consent and unequal 

male and female ratios for the intact classes, equal samples were not possible. The 

final experimental sample (n = 83) included: (a) high achievement (n = 27; [male, n 

= 19]; [female, n = 8]), (b) medium achievement (n = 30; [male, n = 14], [female, 

n = 16]); and (c) low achievement (n = 26; [male, n = 15],'[female, n = 11]). The 

final control sample (n = 83) included: (a) high achievement (n = 27; [male n = 

21], [female, n = 6]); (b) medium achievement (n = 30; [male, n = 14], [female, n 

= 16]; and (c) low achievement (n = 26; [male, n = 19]; [female, n = 7]). 

Students' names were randomly selected from a container when the number of 

students available for a designated achievement group exceeded the targeted sample 

number. 

The age of students in both groups ranged from 10.8 to 12.9 years, with an 

experimental group mean of 11.7 years and a control group mean of 11.6 years. 

Achievement scores as measured by the NAPT revealed that both experimental and 

control sample means fell at the 71st percentile. The mean level of achievement for 

the high experimental group and high control group was the 96th percentile and the 

95th percentile, respectively. For medium experimental and medium control groups, 

the respective means were the 76th percentile and the 77th percentile. The low 

experimental group and low control group means were both at the 39th percentile. 

These means reflect comparable high, medium, and low achievement groups for the 

experimental and control schools. 
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Instrumentation 

Five instruments were utilized in this study: The Self-Regulated Learning 

Interview Schedule (SRLIS), the Theory of Intelligence measure, the Confidence of 

Intelligence measure, a thinking log, and the Rating Student Self-Regulated Learning 

Outcomes: A Teacher Scale (RSSRL). 

Self-Regulated Learning Interview Schedule 

The SRLIS was developed by Zimmerman and Martinez-Pons (1986) to assess 

14 classes of self-regulated learning strategies. The strategies include 

(a) self-evaluation; (b) organizing and transforming; (c) goal-setting and planning; 

(d) seeking information; (e) keeping records and monitoring; (f) environmental 

structuring; (g) self-consequences; (h) rehearsing and memorizing; (i) seeking peer, 

teacher, or adult assistance; and (j) reviewing texts, notes, and tests. One additional 

category of nonself-regulated learning responses (labeled other) is included. See 

Appendix A for a comprehensive list of self-regulated learning strategies with strategy 

definitions and examples. 

During individual structured interviews, eight learning contexts are described 

to a student. The eight learning contexts are reported in Appendix D. After 

describing the learning context, the student is asked to indicate the methods that are 

used to accomplish the described task. If the student fails to offer an answer, he or 

she is asked, "What if you are having difficulty? Is there any particular method you 

use?" If the student fails to suggest any self-regulated learning strategies, then the 

next learning context is presented. If the student offers one or more learning 

strategies, the student is asked to rate the consistency with which the strategy is used 

according to a visually presented 4-point scale with categories ranging from seldom 
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(1) to most of the time (4). (See Appendix C.) Individual student interviews with the 

SRLIS require approximately 20 minutes. In results reported by Zimmerman and 

Martinez-Pons (1986), the consistency-weighted score was found to be optimally 

predictive of students' achievement. 

In a construct validation study Zimmerman and Martinez-Pons, (1988) 

reported that students' reports of using self-regulated learning strategies correlated .70 

with a teachers' rating of student strategy use factor. Their construct validation study 

also indicated that the interview procedure provides significant control for the biasing 

effects of student verbal expressiveness and for background knowledge not associated 

with self-regulated learning. 

Modifications of the instrument. The SRLIS was originally designed for use 

with high school students; as a result, some of the wording is advanced for sixth-

grade students. (See Appendix B.) The eight situational contexts defined by 

Zimmerman and Martinez-Pons (1990) were adapted to be more meaningful for sixth-

grade students. The adaptations follow those previously defined by Lane (1992) in a 

study of fifth-grade students. (See Appendix D.) The Session Manual was slightly 

modified (e.g., university name change; student greeting procedure) to be appropriate 

for the current context. See Appendix E for a description of the modified interview 

procedures and Appendix F for a copy of the Individual Interview Response Form 

used in this study. 

Scoring procedures. The SRLIS yields three different measures of students' 

use of self-regulated learning strategies. Scores are derived for strategy use, strategy 

frequency, and strategy consistency. Results of previous studies conducted by 
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Zimmerman and Martinez-Pons (1986) showed that the strategy consistency measure 

was the most effective measure for predicting students' achievement groups; 

consequently, the strategy consistency measure was used in their subsequent analyses. 

Additionally, the strategy frequency measure was used for data analyses by 

Zimmerman and Martinez-Pons (1990) in a subsequent study with 5th-, 8th-, and 11th-

grade students. Based on the Zimmerman and Martinez-Pons data scoring precedents, 

both the strategy frequency and strategy consistency scores were utilized for the 

analyses of data in this study. 

Theory of Intelligence and Confidence of Intelligence Measures 

Research indicates that individuals have implicit beliefs or theories about 

intelligence (Dweck & Bempechat, 1983, Dweck & Leggett, 1988). The entity theory 

holds that intelligence is something that cannot be changed. The incremental theory 

maintains that intelligence is a malleable quality developed through individual effort 

(Dweck & Henderson, 1989). Evidence shows that individuals with entity theories are 

oriented toward performance goals and are described as having an external locus of 

control. Children who view their own intelligence as expandable (incremental 

theorists) are concerned with learning goals, and tend to be intrinsically motivated. 

Research also indicates that children's theories of intelligence, manifested through 

goal-orientations, may predict whether they will use or fail to use learning strategies 

(Ames & Archer, 1988; Diener & Dweck, 1978,1980). 

The Theory of Intelligence and Confidence of Intelligence instruments were 

developed by Henderson and Dweck (1989) for measuring students' beliefs about their 

own intelligence. The Theory of Intelligence measure includes three statements. (See 

Appendix G.) Subjects are asked to indicate on a 6-point scale how much they agree 
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with each statement. Entity theorists are operationally defined as those subjects 

whose mean scores across the three statements indicate agreement (lower scores). 

Incremental theorists are defined as those subjects whose scores reflect disagreement 

(higher scores). 

Subjects whose scores fall within one-half standard deviation above or below 

the grand mean are eliminated because they tend to both agree and disagree with the 

statements embodying the entity theory. Before administering the instrument, training 

items are utilized to sensitize the subjects to the demands of the task. The Theory of 

Intelligence instrument has a high Cronbach alpha coefficient of internal consistency 

of approximately .90. It is moderately stable with a test-retest correlation of .69 

(Dweck & Henderson, 1989; Henderson & Dweck, 1989). 

The Confidence of Intelligence measure presents the subject with four pairs of 

statements. (See Appendix H.) Confidence of intelligence (i.e., high or low) is a 

factor in predicting mastery-oriented or helpless behavior patterns. Entity theorists 

with high confidence exhibit the mastery-oriented behavior pattern. Entity theorists 

with low confidence exhibit the helpless behavior pattern. Incremental theorists with 

either high or low confidence exhibit the mastery-oriented behavior pattern. On the 

instrument, one statement in each pair represents high confidence and one represents 

low confidence. After indicating which of the two statements is most true, subjects 

then show on a 3-point scale whether the selected statement is "very true for me," 

"true for me," or "a little true for me." 

Subject scores range from one to six. Subjects with low confidence have 

lower scores, and subjects displaying high confidence have higher scores. To classify 

individuals as high or low confidence, a median split is used because the interest is in 
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confidence in a relative sense. Subjects whose confidence score falls at the median 

are eliminated from further analysis. The Confidence of Intelligence measure has a 

moderately reliable internal consistency of .68. The test-retest stability (r = .60) is 

also moderately reliable (Dweck & Henderson, 1989; Henderson & Dweck, 1989). 

Thinking Log 

Robin Fogarty (1991) conceptualized the thinking log as "a personal record of 

the connections being made within the framework of students' cognitive capacities and 

experiences" (p. 234). Teachable moments provide opportunities for students to 

process their thinking in written form (Fogarty, 1991). Students in the experimental 

group used a spiral notebook called the thinking log for recording assigned entries. 

For the purpose of this study, the assigned log entries were related to the 14 classes 

of self-regulated learning strategies identified by Zimmerman and Martinez-Pons 

(1986). Before or immediately following a lesson on a designated skill or concept, 

the students were presented with a scenario or lead-in which became the focus for 

writing in the thinking log. The scenarios to which the experimental students 

responded are reported in Appendix I. 

Rating Student Self-Regulated Learning Outcomes: A Teacher Scale 

The RSSRL was developed by Zimmerman and Martinez-Pons (1988) to assess 

teachers' perceptions of students' use of various self-regulated learning strategies in 

class. (See Appendix J.) The rating scale involves teacher observation of 

self-regulated learning strategies that are readily observable in school or the outcomes 

of strategy use (e.g., completing assignments or being prepared for class). In 
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addition to observed behaviors, a category was added to assess students' intrinsic 

interest in academic tasks. 

The RSSRL is a 12-item Likert scale questionnaire on which students are rated 

by the teacher for each item ranging from never (1) to always (5). The items for the 

questionnaire were developed to correlate with the self-regulated learning strategies 

identified on the students' Self-Regulated Learning Interview Schedule. The six 

categories of self-regulated learning observed by the teachers include (a) self-

evaluation, (b) organizing and transforming, (c) goal-setting and planning, (d) seeking 

information, (e) seeking assistance, and (f) intrinsic motivation. On the instrument, 

items 1 and 2 concern students' seeking information. Items 3, 8, and 12 deal with 

students' self-evaluating activities; items 4 and 5 relate to the results of students' goal-

setting and planning; and items 2 and 8 concern students' seeking of teachers' 

assistance. Items 7, 9, and 11 refer to novel or unconventional comments by students 

and are viewed as manifestations of the students' use of organizing and transforming 

strategies. Items 6 and 10 reflect intrinsic motivation to learn. The reliability of the 

RSSRL scale, according to the Kuder-Richardson formula 20, is .95. 

The RSSRL provides a performance-based criterion of self-regulated learning 

against which students' self-reported strategy use can be validated. A pool of 25 

items was submitted to a panel of four experienced teachers to obtain their rating of 

the suitability of the items. Twelve items from the 25 were judged to be indicative of 

students self-regulated learning strategies that would be readily observable in class. 

Zimmerman and Martinez-Pons (1988) utilized the RSSRL in a validation of self-

regulated learning as a theoretical construct. Factor analyses of the teachers' ratings 

and students' scores on a standardized test of mathematics and English were 
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conducted. Results revealed a single self-regulated learning factor accounting for 

almost 80% of the explained variance. The results showed that students' reports of 

self-regulated learning strategies correlated .70 with the obtained teachers' factor. 

These results indicate convergent validity for the SRLIS and the RSSRL. 

Procedures for Data Collection 

Pretesting 

In September 1992, the experimental and control group students were 

administered pretests, with the help of two research assistants. The research 

assistants received instructions regarding student interview methodology during 

training sessions conducted prior to the inception of the study. The students were 

interviewed individually in a separate room in their school at a time scheduled in 

coordination with the school, teacher, and student schedules. During the student 

interview sessions, the SRLIS was administered. The interviews required 

approximately 15 to 25 minutes and were tape recorded to assure accuracy. The 

Theory of Intelligence and Confidence of Intelligence measures were administered to 

small groups of six to eight students. All pretest interviewing and testing was 

completed during the month of September. 

Treatment 

The experimental subjects began participating in the strategic thinking class 

when school began on August 25, 1992. The experimental subjects wrote their first 

entry in their thinking logs in November 1992, under the direction of their strategic 

thinking teacher. The teacher was guided by written scenarios from which she could 

select. The optional scenarios relating to categories of self-regulated learning are 



67 

described in Appendix K. The students wrote intermittently in the thinking log from 

November 1992 through February 1993. 

Posttesting 

In March 1993, individual interview sessions were again scheduled with 

experimental and control group subjects within the constraints of school, teacher, and 

student schedules. The posttest interviews were conducted in the same manner as the 

sessions conducted in September 1992. Two trained research assistants helped to 

administer the SRLIS. The individual student interview sessions were conducted in a 

separate room at the experimental and control schools and lasted approximately 15 to 

25 minutes. The Theory of Intelligence and Confidence of Intelligence measures 

were administered to small groups of six to eight students. Individual interviews and 

testing were completed by the end of March 1993. During the first week in March 

1993, copies of the RSSRL were distributed to teachers of the experimental and 

control sample, with the exception of the strategic thinking teacher, who did not rate 

the students. The experimental and control group teachers completed their RSSLS 

surveys by April 1, 1993. 

Data Analysis Procedures 

A comprehensive display of the research questions addressed in this study, the 

instruments used to measure the variables, and the methods used for statistical 

analyses of the data are provided in Table 1. For research question 1, descriptive 

statistics (mean and standard deviation) were used to describe the experimental and 

control group students' use of self-regulated learning strategies as measured by the 

SRLIS. 
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The method used to analyze the data for research questions 2, 3, and 4 was a 

series of factorial univariate analysis of variance designs (ANOVA) with appropriate 

post hoc tests. This method was selected instead of analysis of covariance when 

statistical analyses of the pretest SRLIS indicated there were no significant differences 

between the experimental and control samples to warrant the inclusion of the pretest 

SRLIS scores as covariates for the experimental and control groups. For questions 2, 

3, and 4, the independent variables included, respectively: (a) group (treatment, 

control), (b) group (treatment, control) and achievement group (high, medium, low), 

and (c) group (treatment, control) and gender (male, female). The dependent 

variables for research questions 2, 3, and 4 included the 14 categories of 

self-regulated learning and the nonself-regulated learning category. 

Independent ANOVAs were performed for strategy frequency and strategy 

consistency for the 15 strategy categories. The limited gender sample size prevented 

the use of a full factorial model which included gender; therefore, for research 

questions 2 and 3, a 2 x 3 (Group x Achievement) factorial ANOVA design was used. 

For research question 4, a 2 x 2 (Group x Gender) factorial ANOVA design was 

appropriate. Additionally, a 2 x 3 (Group x Achievement) factorial multivariate 

analysis of variance (MANOVA) design was performed to explore interrelationships 

among the 15 dependent variables simultaneously. 

The independent variables for research question 5 were (a) group (treatment, 

control), (b) theory of intelligence (entity, incremental), and (c) confidence of 

intelligence (high, low). The dependent variables included the 14 categories of self-

regulated learning and the nonself-regulated learning category (i.e., other). A 2 x 2 x 
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2 (Group x Theory of Intelligence x Confidence of Intelligence) factorial multivariate 

analysis of variance (MANOVA) design was employed. 

Research question 6 concerned differences between the independent variable, 

group (experimental, control), and the dependent variable, mean score on the Theory 

of Intelligence measure. Scores were analyzed using a univariate analysis of 

covariance design with the mean pretest Theory of Intelligence score as the covariate. 

The same procedure was followed for research question 7 using the mean score on the 

Confidence of Intelligence measure as the dependent variable and the pretest score 

Confidence of Intelligence mean score as the covariate. 

Research question 8 sought to determine whether there were significant 

differences between the experimental and control group teachers' perceptions of the 

students' use of the six categories of students' self-regulated learning as measured by 

the RSSRL. A multivariate analysis of variance (MANOVA) design was employed 

with group (experimental and control) as the independent variable and the 12-item 

scores on the RSSRL as the dependent variables. 

Research question 9 determined the relationship between teachers' perceptions 

of students' strategy use as measured by the RSSRL and the students' reported 

strategy use on the SRLIS. Pearson product-moment correlation coefficients were 

calculated for common variables on the RSSRL and the SRLIS. A correlation matrix 

was constructed for both the experimental and control groups. The six dependent 

variables included (a) self-evaluation, (b) organizing and transforming, (c) goal-setting 

and planning, (d) seeking information, (e) seeking teacher assistance, and (f) intrinsic 

interest. Intrinsic interest for students was measured by a composite of three 

strategies (i.e., self-evaluating, goal-setting and planning, and self-consequating). The 
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correlation coefficients represent the strength of agreement between the students' and 

the teachers' perceptions of students' strategy use. Differences between the treatment 

and control groups' correlation coefficients were calculated using Fisher's z-

transformation. 

Finally, a qualitative content analysis of the experimental students' data written 

in the thinking logs was used to address research question 10. The 14 categories of 

self-regulated learning identified by the SRLIS defined the fixed categories for 

analyzing the data. A comparative method of data analysis was utilized to note 

commonalities and differences among achievement groups (high, medium, and low). 

The data are reported through written descriptions of the findings (Tesch, 1990). 



CHAPTER 4 

RESULTS 

This chapter describes the results of the data analyses and consists of four 

parts. Part one, Analyses of the Student Self-Regulated Learning Interview Schedule, 

contains three subsections: (a) Descriptive Statistics, (b) Factorial Analysis of 

Variance by Group and Achievement Group, and (c) Factorial Analysis of Variance 

by Group and Gender. These analyses provide the answers to research questions 1, 

2, 3, and 4. 

Part two, Analyses of the Theory of Intelligence and Confidence of 

Intelligence Measures, reports the results of a multivariate analysis of variance design 

and univariate analysis of covariance designs germane to research questions 5, 6, and 

7. Part three, Analyses of the Rating Student Self-Regulated Learning Outcomes: A 

Teacher Scale, consists of four subsections: (a) Scoring the Instruments, 

(b) Multivariate Analysis of Variance by Group, (c) Correlational Analyses, and 

(d) Testing Differences Between Correlations. Research questions 8 and 9 are 

explored in part three. The final part, Qualitative Analysis of the thinking log, 

answers research question 10 by discussing the qualitative content analysis of the 

experimental students' written entries in their thinking log. 

71 
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Analyses of the Student Self-Regulated 
Learning Interview Schedule 

Descriptive Statistics 

The first research question investigated the experimental and control group 

subjects' reported use of self-regulated learning strategies during individual pretest-

posttest structured interviews using the Student Self-Regulated Learning Interview 

Schedule (SRLIS). The answer to this question was derived by calculating means and 

standard deviations for the subjects' pretest and posttest scores for strategy use, 

strategy frequency, and strategy consistency on the SRLIS. 

Scoring the SRLIS 

The students' responses were scored for each of the eight learning contexts 

presented during interviews. (See Appendix D.) A student might describe several 

learning strategies for a context, one strategy, or a student could report that no 

learning strategies were used. For each context, three coding procedures were used 

to summarize the data categorically according to the 14 categories of self-regulated 

learning or the one nonself-regulated learning category labeled other. (See 

Appendix A.) 

The first procedure, strategy use (SU), was scored dichotomously as having 

occurred or not occurred during any of the eight learning contexts. This procedure 

answered the question: "Did the strategy occur?" For example, if a student 

mentioned a self-evaluating strategy during the interview, the student's score was one; 

if the student did not mention a self-evaluating strategy, the student's score was zero. 

The second, more comprehensive measure, strategy frequency (SF), attempted 

to answer the question: "How often did the strategy occur?" This measure consisted 
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of the number of times that a particular strategy was mentioned during the course of 

the interview. As an example, the strategy frequency for self-evaluation ranged from 

zero (i.e., no strategy mentioned) to nine self-evaluating strategies mentioned. 

The third measure, strategy consistency (SC), obtained a weighted score. 

Each method (e.g., self-evaluation: "I check my work to make sure it is correct") was 

weighted according to the student's estimate of its consistency of use. For each 

strategy mentioned, the following weights were given on the basis of the rated 

consistency: seldom = 1, occasionally = 2, frequently = 3, and most of the time = 

4. This procedure answered the question: "How consistently were the strategies 

used?" As an illustration, the strategy consistency for self-evaluation ranged from 0 

(i.e., no strategies mentioned) to 34, based on the weight the student assigned to the 

consistency of strategy use. 

The protocols were coded with the help of a research assistant who was trained 

in coding procedures. During training sessions, the researchers reached an 80% level 

of agreement. To assess reliability, the second researcher coded approximately 20% 

of the protocols. Reliability was assessed using a procedure described by Withall 

(1949). According to this procedure, identical categorical judgments by the judge and 

coder are divided by the total number of strategies initially identified. Based on 

Withall's procedure, the agreement level for coders in this study was 84%. 

SRLIS Pretest Scores 

Strategy use. The SRLIS pretest means and standard deviations for each 

category of self-regulation, presented in Table 2, show comparisons between the 

treatment and control group subjects. For the treatment group, the students' mean 
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Table 2 

Self-Regulated Teaming Strategy Pretest Means and Standard Deviations for Strategy 
Use. Strategy Frequency, and Strategy Consistency 

Strategy Use Strategy Frequency Strategy Consistency 

Self-Regulated Strategy 

Treatment Control Treatment Control Treatment Control 

Mean Mean Mean Mean Mean Mean 
SD SD SD SD SD SD 

0.93 0.98 2.54 2.81 7.75 9.10 
0.26 0.15 1.50 1.38 4.84 4.80 

0.57 0.53 0.80 0.70 2.53 2.25 
0.50 0.50 0.91 0.78 2.97 2.51 

0.63 0.73 0.89 1.16 3.00 3.86 
0.49 0.44 0.84 .94 2.93 3.30 

0.51 0.39 0.70 0.53 1.65 1.37 
0.50 0.49 0.84 "0.77 2.08 2.06 

0.67 0.60 0.93 0.69 2.53 1.86 
0.47 0.49 0.81 0.62 2.42 1.83 

0.93 0.92 1.25 1.20 4.25 3.94 
0.26 0.28 0.62 0.59 2.29 2.02 

0.42 0.34 0.52 0.41 1.67 1.39 
0.50 0.48 0.69 0.63 2.29 2.15 

0.22 0.23 0.27 0.27 0.89 0.75 
0.41 0.42 0.54 0.52 1.89 1.65 

0.49 0.42 0.72 0.69 1.77 1.43 
0.50 0.50 0.89 0.97 2.23 2.30 

0.72 0.77 1.23 1.40 3.17 3.46 
0.45 0.42 1.10 1.15 3.19 3.31 

0.98 0.97 2.69 2.67 7.63 7.53 
0.15 0.19 1.27 1.32 4.69 4.89 

0.43 0.69 0.61 1.08 1.93 3.37 
0.50 0.47 0.79 1.03 2.63 3.56 

0.01 0.02 0.01 0.02 0.04 0.08 
0.11 0.15 0.11 0.15 0.33 0.55 

0.90 0.78 1.96 1.57 5.64 4.51 
0.30 0.41 1.13 1.13 3.57 3.67 

8.41 8.36 15.14 15.25 44.33 44.88 
2.18 1.99 4.90 5.09 17.00 18.00 

0.77 0.77 1.80 1.78 5.92 5.47 
0.42 0.42 1.59 1.63 5.22 5.17 

1. Self-evaluating 

2. Organizing and transforming 

3. Goal-setting and planning 

4. Seeking information 

5. Keeping records and monitoring 

6. Environmental structuring 

7. Self-consequating 

8. Rehearsing and memorizing 

9. Seeking peer assistance 

10. Seeking teacher assistance 

11. Seeking adult assistance 

12. Reviewing notes 

13. Reviewing tests 

14. Reviewing texts 

Total 

15. Other 

Note. For treatment and control groups, n = 83. N = 166. 
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strategy use scores ranged from a low of 0.01 for reviewing tests to a high of 0.98 on 

seeking adult assistance. Because the responses were scored dichotomously, the 

strategy use scores could range from zero to one (i.e., as having occurred or not 

occurred). The control subjects' strategy use means ranged from a low of 0.02 for 

reviewing tests to a high of 0.98 for self-evaluation, with a closely related 0.97 mean 

score for seeking adult assistance. Perusal of the other strategy use mean scores, 

along with the total strategy use means of 8.41 and 8.36 for the treatment and control 

groups, respectively, indicated similar strategy use scores for both groups. 

Strategy frequency. Strategy frequency means could range from zero (i.e., not 

mentioned) to the number of times that a strategy was mentioned during the 

interview. Scanning the strategy frequency means, shown in Table 2, reveals that for 

both groups the lowest means were for reviewing tests (treatment, M = 0.01 and 

control, M = 0.02). A similar pattern of results (i.e., as was found for strategy use) 

was revealed for the highest strategy frequency means. Seeking adult assistance 

(treatment, M = 2.69; control, M = 2.67) and self-evaluating (treatment, M = 2.54; 

control, M = 2.81) were both strategies that occurred frequently. Although some 

mean strategy frequency differences are present, overall, the strategy frequency scores 

for the experimental and control groups are remarkably similar. This equality is 

confirmed by the total treatment and control group mean scores of 15.14 and 15.25, 

respectively. The pretest strategy frequency mean scores for the treatment and 

control group are shown in Figure 1. 
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Mean Strategy Frequency Scores 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

-^Treatment 

Control 

Self-Regulated Learning Strategies 

Figure 1. Self-regulated learning strategies: Treatment and control groups' pretest 
scores. 

Strategy consistency. The strategy consistency scores reported in Table 2 

could conceivably range from the strategy frequency level (i.e., when each mentioned 

strategy was rated as "seldom") to four times the strategy frequency value (i.e., when 

each mentioned strategy was rated as "most of the time"). The consistency rating for 

each strategy that was actually mentioned can be derived from the ratio of SC/SF. 

The ratio was 2.93 for the treatment and 2.94 for the control group. These ratios of 

self-regulation indicate student responses between occasionally and frequently. 

Examination of the strategy consistency scores shows similarities with the 

previously cited scores for strategy frequency, but some differences. One difference 
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was the higher control group mean of 9.10 for self-evaluation compared to the 

treatment group mean of 7.75. The control group (M = 3.37) also reported 

reviewing notes more consistently than did the treatment group (M = 1.93). It 

appears that the treatment group (M = 5.64) reviewed texts more consistently than 

did the control group (M = 4.51). In spite of some variances, the total strategy 

consistency means of 44.33 and 44.88 for the treatment and control groups, 

respectively, repeated the equivalence found for the strategy use and strategy 

frequency mean scores. 

Analysis of Variance for the Pretest SRLIS 

A multivariate analysis of variance (MANOVA) was conducted, using the 15 

strategy frequency categories as dependent variables, to determine if differences that 

existed between the treatment and control groups warranted the inclusion of the 

pretest scores as covariates in subsequent data analyses. The Wilks's lambda omnibus 

F-test revealed an overall effect for the treatment and control groups, Fmult(15,150) = 

1.96, p < .03. However, this significant result must be qualified by examining the 

univariate tests for individual strategy frequency categories. 

Of the 15 self-regulated learning categories, univariate tests revealed only 

three significant differences. Univariate tests showed that control students (M = 

1.08) reported significantly higher use of reviewing notes than did treatment students 

(M = 0.61), F(l,164) = 10.88, p <.01. Conversely, for keeping records and 

monitoring, the treatment group (M = 0.93) reported significantly higher use than did 

the control group (M = 0.69), F(l,164) = 4.62,p <.04. Treatment students (M = 

1.96) reported significantly higher use of reviewing texts than did control students 

(M = 1.57), F(l,164) = 5.14,p <.03. 
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Strategy consistency means were also examined for the treatment and control 

groups using MANOVA, with the 15 strategy consistency categories serving as 

dependent variables. The Wilks's lambda omnibus F-test revealed an overall effect 

for the groups, Fmult(15,150) = 1.88, p <.03. Nevertheless, follow-up univariate 

tests verified that only minimal differences existed. Additional exploratory analyses 

were carried out using the pretest strategy frequency mean scores as covariates for the 

posttest strategy frequency mean scores. Results showed that the covariate did not 

contribute to the reduction of the within group error variance or to a reduction in bias 

caused by differences among experimental units; therefore, inclusion of the pretest as 

a covariate was deemed inappropriate (Kirk, 1982). Based on these findings, which 

support the contention that there were minimal group differences between the 

treatment and control groups, the pretest data were not included in subsequent 

analyses. 

SRLIS Posttest Scores 

Strategy use. In Table 3, the students' posttest means for strategy use, 

strategy frequency, and strategy consistency are contrasted for the treatment and 

control groups. For the treatment group, students' mean strategy use scores ranged 

from a low of 0.02 for reviewing tests to a high of 0.98 for self-evaluation. 

Similarly, the control subjects' scores ranged from a low of 0.08 for reviewing tests 

to a high of 1.00 for seeking adult assistance. The means for goal-setting and 

planning (treatment, M = 0.84; control, M = 0.68) and the means for keeping 

records and monitoring (treatment, M = 0.81; control, M = 0.53) appear to be 
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Table 3 

Self-Regulated Learning Posttest Strategy Means and Standard Deviations 
for Strategy Use. Strategy Frequency, and Strategy Consistency 

Self-Regulated Strategy 

Strategy Use Strategy Frequency Strategy Consistency 

Self-Regulated Strategy 

Treatment Control Treatment Control Treatment Control 

Self-Regulated Strategy 
Mean 

SD 
Mean 

SD 
Mean 

SD 
Mean 

SD 
Mean 

SD 
Mean 

SD 

1. Self-evaluating 0.98 0.96 4.07 3.18 13.89 10.41 
0.15 0.19 1.88 1.84 6.60 6.36 

2. Organizing and transforming 0.82 0.75 1.51 1.04 5.02 3.52 
0.39 0.44 1.26 0.80 4.30 2.76 

3. Goal-setting and planning 0.84 0.68 1.49 1.11 5.25 3.74 
0.37 0.47 0.99 -0.98 3.43 3.51 

4. Seeking information 0.66 0.59 1.11 0.92 3.34 2.41 
0.48 0.49 1.05 0.99 3.33 2.86 

5. Keeping records and monitoring 0.81 0.53 1.39 0.65 4.18 1.65 
0.40 0.50 0.99 0.69 3.29 1.97 

6. Environmental structuring 0.98 0.95 1.99 1.76 6.78 5.75 
0.15 0.22 0.83 0.84 3.00 2.69 

7. Self-consequating 0.39 0.39 0.51 0.47 1.81 1.60 
0.49 0.49 0.76 0.67 2.75 2.25 

8. Rehearsing and memorizing 0.25 0.18 0.36 0.21 1.22 0.57 

0.44 0.39 0.71 0.46 2.40 1.31 

9. Seeking peer assistance 0.62 0.62 1.08 1.06 3.08 2.45 
0.49 0.49 1.12 1.09 3.51 2.88 

10. Seeking teacher assistance 0.86 0.81 1.75 1.69 4.89 4.23 
0.35 0.40 1.30 1.22 4.31 3.16 

11. Seeking adult assistance 0.94 1.00 2.57 2.84 8.04 8.18 
0.24 0.00 1.33 1.29 5.01 4.90 

12. Reviewing notes 0.81 0.83 1.19 1.55 4.05 4.93 
0.40 0.38 0.85 1.03 3.11 3.53 

13. Reviewing tests 0.02 0.08 0.02 0.08 0.10 0.28 

0.15 0.28 0.15 *0.28 0.62 0.94 

14. Reviev/ing texts 0.90 0.88 2.01 1.92 6.22 5.48 
0.30 0.33 1.13 1.13 3.98 3.43 

Total 9.88 9.17 21.05 18.49 67.82 55.18 
1.57 1.87 5.06 5.36 19.45 18.74 

15. Other 0.72 0.80 1.35 2.05 4.57 6.31 

0.45 0.41 1.25 1.78 4.26 5.76 

Note. For treatment and control groups, n = 83. N - 166. 
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strikingly different. The total mean scores for the treatment (M = 9.88) and control 

groups (M = 9.17), respectively, were comparable. 

Strategy frequency. The strategy frequency scores for the treatment and 

control groups, displayed in Table 3, show that the treatment group scored higher on 

11 of the 14 categories of self-regulated learning, although some means were only 

minimally higher. The posttest strategy frequency mean scores for the treatment and 

control group are shown in Figure 2. 

Mean Strategy Frequency Scores 

8 9 10 11 12 13 14 15 

"®~ Treatment 

Control 

Self-Regulated Learning Strategies 

Figure 2. Self-regulated learning strategies: Treatment and control groups' posttest 

scores. 
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The most dramatic differences were revealed for the treatment group over the 

control group for the following categories, in order: (a) self-evaluating (M = 4.07, 

M = 3.18); (b) organizing and transforming (M = 1.51, M = 1.04); (c) goal-setting 

and planning (M = 1.49, M = 1.11), and (d) keeping records and monitoring (M = 

1.39, M = 0.65). The control group (M = 1.55) reported reviewing notes more 

often than did the treatment group (M = 1.19). It was notable that the control group 

(M = 2.05) reported more other (i.e., nonself-regulated learning) statements 

compared to the treatment group (M = 1.35). The total strategy frequency scores for 

the treatment (M = 21.05) and the control (M = 18.49) groups confirmed emerging 

group differences in the use of self-regulated learning strategies. 

Strategy consistency. The same pattern of treatment and control group 

differences is repeated in the strategy consistency scores. Again, the treatment group 

scored higher on 11 of the 14 categories of self-regulated learning. Markedly higher 

strategy consistency scores were revealed for the treatment group over the control 

group, respectively, for the following categories: (a) self-evaluating (M = 13.89, M 

= 10.41); (b) organizing and transforming (M = 5.02, M = 3.52; (c) goal-setting 

and planning (M = 5.25, M = 3.74), and (d) keeping records and monitoring (M = 

4.18, M = 1.65). 

The control group subjects more consistently reported other statements (M = 

6.31) than did the treatment subjects (M = 4.57). The treatment group's total 

strategy consistency mean of 67.82, when compared to the control group's mean 

score of 55.18 shows that the experimental group reported using self-regulated 

learning strategies more consistently than did the control group. The consistency 

rating for each strategy that was actually mentioned can be derived from the ratio of 
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SC/SF. The ratio was 2.98 for the control group and 3.22 for the treatment group. 

These ratios of self-regulation indicate student responses near "frequently" for the 

control group, and between "frequently" and "most of the time" for the treatment 

group. 

Factorial Analysis of Variance bv Group and 
Achievement Group 

Research question 2 investigated whether there are significant mean score 

differences as measured by the SRLIS for the experimental and control group 

subjects. Research question 3 asked if there were significant mean score differences 

as measured by the SRLIS for achievement group subjects (high, medium, and low) 

within the experimental and control groups. The answer to both of these questions 

was ascertained by using a 2 x 3 (Group x Achievement Group) univariate factorial 

analysis of variance (ANOVA) design. For this 2 (treatment, control) x 3 (high, 

medium, low) ANOVA, independent analyses were conducted with each of the 15 

categories of self-regulation serving as dependent variables. Separate analyses were 

conducted for strategy frequency and strategy consistency scores on the SRLIS. 

Additionally, a 2 x 3 factorial MANOVA was performed with the 15 self-regulation 

categories serving as dependent measures. 

Achieving Homogeneity of Variance 

One of the assumptions of univariate analysis of variance is homogeneity of 

variance. Analogously, for multivariate analysis of variance an assumption of equal 

(homogeneous) covariance matrices must be satisfied (Stevens, 1992). Preliminary 

examination of descriptive statistics for the posttest data indicated violations of the 

homogeneity of variance assumption. Kirk (1982) recommended a systematic 
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transformation of a set of scores to achieve homogeneity of error variance. This is 

accomplished by taking the square root of each of the scores (Y'=jY). If any Y is 

less than 10, a more appropriate transformation is given by adding .5 to the square 

root of Y(Y'=ijY+5). The following strategy frequency and strategy consistency 

variables were transformed to achieve homogeneity of variance using the latter 

method: (a) organizing and transforming, (b) keeping records and monitoring, (c) 

seeking teacher assistance, and (d) other. The strategy frequency variable, reviewing 

notes, was transformed by the former method. 

ANOVA for Strategy Frequency 

The F-values for the results of the 2 x 3 univariate factorial ANOVAs for the 

15 categories of self-regulation using strategy frequency scores are presented in Table 

4. Results show there was a main effect for the treatment group against the control 

group for the following variables: (a) self-evaluation, F(l,160) = 10.26, p < .01, (b) 

organizing and transforming, F(l,160) = 7.77,p <.01, (c) goal-setting and planning, 

F(l,160) = 6.53, p < .02, and (d) keeping records and monitoring, F(l,160) = 

28.93,p <.001. 

One additional significant main effect was found for the control subjects 

mentioning other, nonself-regulated learning strategies, significantly more often than 

the subjects who experienced the treatment condition, F(l,160) = 7.56, p < .01. No 

significant interactions among treatment, control, and achievement groups were 

evident for strategy frequency scores (a = .01). 

Significant achievement group main effects are reported for the categories of 

self-evaluating, F(2,160) = 9.54,p <.001; organizing and transforming, F(2,160) = 

8.75,/) <.001; self-consequating, F(2,160) = 4.49,p <.02; seeking teacher 
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Table 4 

Univariate Analysis of Variance F-Values on Self-Regulated Learning Strategy 
Frequency for Treatment and Achievement Group Effects 

Strategy Frequency F-Values 

Self-Regulated Strategy 

F 
Treatment 

Versus Control 

F 
Achievement 

Group 
F 

Interaction 

1. Self-evaluating 10.26** 9.54*** 0.08 

2. Organizing and transforming'1 7.77** 8.75*** 0.18 

3. Goal-setting and planning 6.53* 1.40 3.24 

4. Seeking information 1.36 2.03 0.51 

5. Keeping records and monitoring® 28.93*** 0.66 0.25 

6. Environmental structuring 3.00 0.43 0.03 

7. Seif-consequating 0.13 4.49* 0.71 

8. Rehearsing and memorizing 2.70 2.41 0.66 

9. Seeking peer assistance 0.01 1.71 0.25 

10. Seeking teacher assistance 0.05 6.39** 1.11 

11. Seeking adult assistance 1.90 0.18 0.39 

12. Reviewing notes1 3.17 0.09 0.23 

13. Reviewing tests 3.00 1.12 0.51 

14. Reviewing texts 0.24 0.88 0.76 

15. Other® 7 56**b 6.45** 0.19 

Note. WiJks's lambda multivariate criterion, Group, Fmult(15,146) = 3.63, p <.001. 
Achievement group, Fmuit(30,292) = 2.09,/? < .001. Interaction, n.s. 

Transformed variables as reported in text. Significant difference for control vs treatment. 
*p <.05. **/? <.01. ***p <.001. 

assistance, F(2,160) = 6.39, p <.01; and other, F(2,160) = 6.45, p <.01. These 

findings subsequently are addressed. The results of post hoc tests to explain 
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significant achievement differences for high, medium, and low groups on the 

frequency of self-regulated strategy use are displayed in Table 8. 

As a supplemental analysis, a multivariate analysis of variance was performed 

to determine how the set of dependent variables considered jointly differentiated the 

groups (Stevens, 1992). A 2 x 3 factorial multivariate analysis of variance 

(MANOVA) was conducted, with the 15 categories of self-regulation simultaneously 

serving as dependent variables. The Wilks's lambda omnibus F-test showed a 

significant main effect for the treatment and control groups, Fmult(15,146) = 3.63, p 

< .001. Based on the same multivariate criterion, a significant main effect was also 

found for achievement groups, Fmult(30,292) = 2.09, p < .001. The multivariate test 

for interaction showed no significant main effect, Fmutt(30,292) = 0.89, n.s. Follow-

up univariate tests yielded the same significant results on the univariate ANOVAs for 

group and achievement group differences. 

ANOVA for Strategy Consistency 

The F-values relating to the 2 x 3 univariate factorial ANOVAs on the 15 

categories of self-regulated strategy consistency are shown in Table 5. These 

findings are comparable to those for strategy frequency, and confirm that the students' 

scores for strategy frequency and strategy consistency appear to measure essentially 

the same construct of self-regulation. As with strategy frequency, the results for 

strategy consistency indicate significant main effects favoring the treatment group over 

the control group for the following dependent variables: (a) self-evaluation, F( 1,160) 

= 12.80, p <.001; (b) organizing and transforming, F(l,160) = 6.80, p <.01; (c) 

goal-setting and planning, F(l,160) = 8.20, p <.01; and (d) keeping records and 

monitoring, F(l,160) = 35.71, p < .001. Two additional significant main effects 
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were found favoring the treatment group for environmental structuring, F(l,160) = 

5.24,p <.03, and rehearsing and memorizing, F(l,160) = 4.58,p <.04. 

Table 5 

Univariate Analysis of Variance F-Values on Self-Regulated Learning Strategy 
Consistency for Treatment and Achievement Group Effects 

Strategy Consistency F-Values 

Self-Regulated Strategy F 
Treatment 

Versus Control 

F 
Achievement 

Group 
F 

Interaction 

1. Self-evaluating 12.80*** 8.98*** 0.07 

2. Organizing and transforming* 6.80** 9.64*** 0.23 

3. Goal-setting and planning 8.20** 1.34 3.26 

4. Seeking information 3.52 2.42 0.43 

5. Keeping records and monitoring'1 35.71*** 0.89 0.27 

6. Environmental structuring 5.24* 0.36 0.10 

7. Self-consequating 0.30 4.64* 0.78 

8. Rehearsing and memorizing 4.58* 3.03 0.75 

9. Seeking peer assistance 1.65 1.26 0.11 

10. Seeking teacher assistance* 0.70 9.25*** 0.20 

11. Seeking adult assistance 0.05 0.05 0.90 

12. Reviewing notes 2.78 0.17 0.53 

13. Reviewing tests 2.18 1.50 0.37 

14. Reviewing texts 1.53 0.91 1.03 

15. Other* 3.76 5.52**b 0.19 

Note. Wilks's lambda multivariate criterion. Group, Fmuk(15,146) = 3.79, p <.001. 
Achievement Group, Fmuk(30,292) = 2.45,/? <.001. Interaction, n.s. 
Transformed variables as reported in text. Significant difference for control vs treatment. 
*/? <.05. **/? <.01. ***/> <.001. 
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Unlike strategy frequency, no main effect was discerned for strategy 

consistency scores, indicating that the control group subjects consistently mentioned 

other nonself-regulated learning strategies significantly more often than did treatment 

group subjects. No significant interactions among treatment, control, and 

achievement groups were detected for strategy consistency scores (a = .01). 

The significant achievement group main effects for strategy consistency were 

the same as those cited for strategy frequency. Significant main effects were revealed 

for the categories of self-evaluating, F(2,160) = 8.98, p < .001; organizing and 

transforming, F(2,160) = 9.64,p <.001; self-consequating, F(2,160) = 4.64,p 

< .02; seeking teacher assistance, F(2,160) = 9.25, p < .001; and other, F(2,160) = 

5.52, p < .01. These effects are subsequently addressed in Table 9 by using results 

of post hoc tests conducted to explain achievement group differences. 

To further explore the interrelationships among the dependent variables, a 2 x 

3 factorial MANOVA was performed with the 15 categories of self-regulated strategy 

consistency simultaneously serving as dependent measures. Omnibus tests of 

multivariate main effects were based on the Wilks's lambda multivariate criterion. A 

significant main effect was found for the treatment and control groups, Fmult(15,146) 

= 3.79, p < .001 and for the achievement groups, Fmult(30,292) = 2.45, p < .001. 

The multivariate test for interaction was not significant, Fmult(30,292) = 0.86, n.s. 

Univariate tests yielded the same significant results reported earlier. 

Overall, the results for both strategy frequency and strategy consistency SRLIS 

scores indicate that the treatment group outperformed the control group in using some 

effective self-regulated learning strategies. Additionally, findings show that the use of 
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self-regulated learning strategies differed by achievement groups. The variances 

among high, medium, and low achievers are explored in a subsequent section. 

Treatment Versus Control Group Effect Size 

A vital concern in education is establishing whether or not discerned 

statistically significant differences can be considered to be of practical importance. 

To address this concern, the effect sizes were calculated for the treatment versus 

control group effects. Cohen (1977) defined effect size as "the degree to which a 

phenomenon exists" (p. 278). It requires judgment on the part of the researcher to 

determine when an effect appears to be of practical significance. The effect size (ES) 

used for this study is Glass's A. This ES is defined as the mean score of the 

experimental group minus the mean score of the control group, divided by the 

standard deviation of the control group [ES = (Fexp - *^1)/^] (Glass, McGaw, & 

Smith, 1981). 

Effect sizes for strategy frequency. The means, standard deviations, effect 

sizes, and confidence intervals for self-regulated learning strategy frequency are 

presented in Table 6. Asterisks by the effect sizes indicate that the differences 

were statistically significant. Inspection of the data in Table 6 reveals positive 

effect sizes favoring the treatment group for 11 of the 14 self-regulated learning 

variables. Significant effect sizes are evident for the treatment group on the strategies 

of self-evaluating (ES = +.48), organizing and transforming (ES = +.47), goal-

setting and planning (ES = +.40), and keeping records and monitoring (ES = 

+ .92). The magnitude of the effects are substantial, and confirm important 

differences favoring the treatment group in using these strategies to improve learning. 
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Table 6 

Self-Regulated Learning Strategy Frequency Means. Standard Deviations. Effect 
Sizes, and Confidence Intervals for Treatment and Control Schools 

Strategy Frequency 

Treatment Control 

Self-Regulated Strategy 
Mean SD Mean SD 

Effect 
Size 95% CI 

1. Self-evaluating 4.07 1.88 3.18 1.84 .48** 3.66-•4.48 

2. Organizing and transforming® 1.35 0.43 1.19 0.34 .47** 1.26 - 1.45 

3. Goal-setting and planning 1.49 0.99 1.11 0.98 .40* 1.28 - 1.71 

4. Seeking information 1.11 1.05 0.92 0.99 .19 0.88 - 1.34 

5. Keeping records and monitoring® 1.32 0.38 1.02 0.32 92#** 1.24 - 1.40 

6. Environmental structuring 1.99 0.83 1.76 0.84 .27 1.81 -2.17 

7. Self-consequating 0.51 0.76 0.47 0.67 .05 0.34 -0.67 

8. Rehearsing and memorizing 0.36 0.71 0.20 0.46 .34 0.21 -0.52 

9. Seeking peer assistance 1.08 1.12 1.06 1.09 .02 0.84 - 1.33 

10. Seeking teacher assistance 1.75 1.30 1.69 1.22 .05 1.46 - 2.03 

11. Seeking adult assistance 2.57 1.33 2.84 1.29 -.21 2.28 -2.86 

12. Reviewing notes® 0.96 0.53 1.11 0.57 -.26 0.85 - 1.07 

13. Reviewing tests 0.02 0.15 0.08 0.2S -.22 0.01 - 0.06 

14. Reviewing texts 2.01 1.13 1.92 1.13 .09 1.77 -2.26 

15. Other® 1.28 0.46 1.50 0.56 -.38** 1.18 - 1.38 

Note. For treatment and control groups, n = 83. N = 166. Asterisks by the effect sizes indicate statistically 
significant differences, transformed variables as reported in text. *p <.05. **/?<. 01. **/?<. 001. 

A significantly negative effect size (ES = -.38) was found for the control 

group for mentioning other, nonself-regulated learning statements. Additional 

negative effect sizes, though not significant, seemed to characterize the control group 

as frequently seeking adult assistance (ES = -.21), reviewing notes (ES = -.26), and 

reviewing tests (ES = -.22). (See Figure 3.) 
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Figure 3. Effect sizes for treatment and control schools: Posttest strategy frequency 
scores. 

Effect sizes for strategy consistency. The means, standard deviations, effect 

sizes, and confidence intervals for strategy consistency are exhibited in Table 7. 

Perusal of Table 7 reveals that the effect size findings for strategy consistency scores 

are similar to those found for strategy frequency. Again, positive effect sizes favored 

the treatment group for 11 of the 15 categories of self-regulation. Significantly 

positive effect sizes for the treatment versus the control group were evident for the 

self-regulated learning strategies of self-evaluating (ES = +.55), organizing and 

transforming (ES = +.41), goal-setting and planning (ES = +.43), and keeping 

records and monitoring (ES = +1.06). Additionally, significant effect sizes on 
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Table 7 

Self-Regulated Learning Strategy Consistency Means. Standard Deviations. Effect 
Sizes, and Confidence Intervals for Treatment and Control Schools 

Strategy Consistency 

Treatment Control 

Self-Regulated Strategies Mean SD Mean SD 

Effect 
Size 95% CI 

1. Self-evaluating 13.89 6.60 10.41 6.36 .55*** 12.45 - 15.33 

2. Organizing and transforming11 2.17 0.90 1.85 0.77 .41** 1.94- 2.37 

3. Goal-setting and planning 5.26 3.43 3.73 3.51 .43** 4.50- 6.00 

4. Seeking information 3.34 3.33 2.41 2.86 .32 2.61 - 4.06 

5. Keeping records and monitoring® 2.00 0.82 1.32 0.65 1.06*** 1.83 - 2.18 

6. Environmental structuring 6.78 3.00 5.75 2.69 .39* 6.13 - 7.44 

7. Self-consequating 1,81 2.75 1.60 2.25 .09 1.21 - 2.41 

8. Rehearsing and memorizing 1.22 2.40 0.57 1.31 .50* 0.69- 1.74 

9. Seeking peer assistance 3.08 3.51 2.45 2.88 .22 2.32- 3.85 

10. Seeking teacher assistance® 2.13 0.93 2.02 0.82 .14 1.93 - 2.33 

11. Seeking adult assistance 8.04 5.01 8.18 4.90 -.03 6.94- 9.13 

12. Reviewing notes 4.05 3.11 4.93 3.53 -.25 3.37- 4.73 

13. Reviewing tests 0.10 0.62 0.28 0.94 -.19 0.00- 0.23 

14. Reviewing texts 6.22 3.98 5.48 3.43 .21 5.35- 7.09 

15. Other* 2.02 LOO 2.34 1.15 -.28 1.80- 2.24 

Note. For treatment and control groups, n = 83. N = 166. Asterisks by the effect sizes indicate statistically 
significant differences. aTransformed variables as reported in text. *p < .05. **p < .01. ***/? < .001. 

strategy consistency scores were evident for the categories of environmental 

structuring (.ES - +.39) and rehearsing and memorizing (ES = +.50). 

No significantly negative effect sizes were found; nevertheless, the results 

showed that the control subjects were more likely to consistently mention reviewing 
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notes (ES = -.25), reviewing tests (ES = -.19), and using other (ES = -.28), 

nonself-regulated learning strategies. The substantial effect sizes found for the 

treatment group against the control group appear to reflect profiles of students who 

rely on different approaches to learning. The pattern of strategy use for treatment and 

control group students, when considered as a whole, transcends the importance that 

each category's ES reflects individually. (See Figure 4). 

Effect Size for Strategy Consistency 

0.8-

0 . 4 -

0.2-

11 Treatment 

HControl 

i ! ! 1 1 1 1 1 1 \ | | | | r 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Self-Regulated. Learning Strategies 

Figure 4. Effect sizes for treatment and control schools: Posttest strategy consistency 
scores. 
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Achievement Group Effects 

Research question 3 investigated whether there were significant mean score 

differences as measured by the SRLIS for achievement group subjects (high, 

medium, and low) within the experimental and control groups. The answer to this 

question was derived from the 2 (control, treatment) x 3 (high, medium, low) 

univariate factorial ANOVA designs previously discussed. 

Strategy frequency. Self-regulated learning strategy frequency means, standard 

deviations, F-values, and post hoc comparisons for the achievement group effects are 

presented in Table 8. Post hoc comparisons for low, medium, and high achievement 

groups were conducted using the Scheffe procedure. Significant achievement group 

main effects were found for self-evaluating, F(2,160) = 9.54, p <.001; organizing 

and transforming, F(2,160) = 8.75,/? <.001; self-consequating, F(2,160) = 4.49, p 

<.01; seeking teacher assistance, F(2,160) = 6.39,p <.01; and other, nonself-

regulated learning statements, F(2,160) = 6.45,p <.01. 

Post hoc comparisons revealed that high achievers (M = 4.41) were more 

likely to use self-evaluating strategies to enhance their learning than were low (M = 

2.90) or medium achievers (M = 3.55). The same trend was revealed for organizing 

and transforming. High achievers (M = 1.44) reported significantly greater use of 

organizing and transforming strategies than did students in low (M = 1.17) or 

medium (M = 1.21) achievement groups. Achievement group differences were also 

found in the tendency to impose self-consequences for success or failure. No 

difference was found between high (M = 0.63) and medium (Af = 0.57) achievers, 

but low achievers (Af = 0.25) mentioned imposing self-consequences less frequently 

than high achievers. 
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Table 8 

Analysis of Variance Means. Standard Deviations. F- Values, and Post HOT. 
Comparisons on Self-Regulated Learning Strategy Frequency for Achievement. Group 
Effects 

Strategy Frequency 

Low Medium High 

Self-Regulated Strategy Group Mean (SD) Mean (SD) Mean (SD) F-value P 

1. Self-evaluating Treatment 
Control 
Sample 

3.27 (1.59) 
2.54 (1.65) 
2.90a (1.65) 

4.03 (1.69) 
3.07 (1.78) 
3.55b (1.79) 

4.89 (2.04) 
3.93 (1.88) 

4.41ab (2.00) 9.54*** .000 

2. Organizing and transforming? Treatment 
Control 
Sample 

1.26 (0.34) 
1.09 (0.37) 
1.17a (0.36) 

1.26 (0.38) 
1.15 (0.29) 
1.2U (0.34) 

1.54 (0.50) 
1.35 (0.31) 

1.44ab (0.42) 8.75*** .000 

3. Goal-setting and planning Treatment 
Control 
Sample 

1.62 (0.98) 
0.85 (0.83) 
1.23 (0.98) 

1.47 (1.14) 
0.93 (1.05) 
1.20 (1.12) 

1.41 (0.86) 
1.56 (0.89) 
1.48 (0.86) 1.40 .25 

4. Seeking information Treatment 
Control 
Sample 

0.96 (0.92) 
0.85 (1.08) 
0.90 (0.99) 

1.10(1.16) 
0.70 (0.75) 
0.90 (0.99) 

1.26 (1.06) 
1.22 (1.09) 
1.24 (1.06) 2.03 .135 

5. Keeping records and monitoring Treatment 
Control 
Sample 

1.37(0.35) 
1.02(0.34) 
1.20 (0.38) 

1.27 (0.36) 
0.99 (0.35) 
1.13 (0.38) 

1.33 (0.44) 
1.07 (0.27) 
1.20 (0.39) 0.66 .516 

6. Environmental structuring Treatment 
Control 
Sample 

1.88(0.91) 
1.69 (0.68) 
1.79 (0.80) 

2.07 (0.74) 
1.80 (0.96) 
1.93 (0.86) 

2.00 (0.88) 
1.78 (0.85) 
1.89 (0.86) 0.43 .654 

7. Self-consequating Treatment 
Control 
Sample 

0.23 (0.51) 
0.27 (0.45) 
0.25a (0.48) 

0.53 (0.73) 
0.60 (0.77) 
0.57 (0.74) 

0.74 (0.90) 
0.52 (0.70) 
0.63a (0.81) 4.49* .013 

8. Rehearsing and memorizing Treatment 
Control 
Sample 

0.15 (0.37) 
0.15 (0.37) 
0.15 (0.37) 

0.40 (0.67) 
0.17(0.38) 
0.28 (0.56) 

0.52 (0.94) 
0.30 (0.61) 
0.41 (0.79) 2.41 .093 

9. Seeking peer assistance Treatment 
Control 
Sample 

1.27 (1.15) 
1.19 (1.23) 
1.23 (1.18) 

1.20 (1.03) 
1.07 (1.08) 
1.13 (1.05) 

0.78 (1.15) 
0.93 (0.96) 
0.85 (1.05) 1.71 .184 

10. Seeking teacher assistance Treatment 
Control 
Sample 

2.15 (1.59) 
2.27 (1.22) 

2.21ab (1.41) 

1.77 (1.22) 
1.33 (0.92) 
1.55, (1.10) 

1.33 (0.92) 
1.52 (1.34) 
1.43b (1.14) 6.39** .002 

11. Seeking adult assistance Treatment 
Control 
Sample 

2.35 (1.26) 
2.88 (1.18) 
2.62 (1.24) 

2.63 (1.45) 
2.83 (1.39) 
2.73 (1.41) 

2.70 (1.27) 
2.81 (1.33) 
2.76 (1.29) 0.18 .836 

(table continues) 
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Strategy Frequency 

Low Medium High 

Self-Regulated Strategy Group Mean (SD) Mean (SD) Mean (SD) F-value P 

12. Reviewing notes® Treatment 
Control 
Sample 

0.94 (0.52) 
1.18(0.52) 
1.06 (0.53) 

0.98 (0.50) 
1.08 (0.65) 
1.03 (0.58) 

0.95 (0.57) 
1.08 (0.53) 
1.02 (0.55) 0.09 .913 

13. Reviewing tests Treatment 
Control 
Sample 

0.00 (0.00) 
0.04 (0.20) 
0.02 (0.14) 

0.07 (0.25) 
0.10(0.31) 
0.08 (0.28) 

0.00 (0.00) 
0.11.(0.32) 
0.06 (0.23) 1.12 .329 

14. Reviewing texts Treatment 
Control 
Sample 

1.92 (1.06) 
1.88 (1.34) 
1.90 (1.19) 

2.30 (1.29) 
1.93 (1.11) 
2.12(1.21) 

1.78 (0.97) 
1.93 (0.96) 
1.85 (0.96) 0.88 .415 

15. Other* Treatment 
Control 
Sample 

1.47 (0.52) 
1.70 (0.59) 

1.59* (0.56) 

1.22 (0.40) 
1.47 (0.54) 
1.34& (0.49) 

1.18(0.40) 
1.33 (0.51) 
1.25b (0.46) 6.45** .002 

Note. For treatment and control groups: low, n = 26; medium, n = 30; high, n = 27; N = 166. F, df = 2, 160. Means with 
different subscripts differ significantly, Scheffe, p < .05. Transformed variables as described in text. 

*p <.05. **/> <.01. ***p <.001. 

The achievement group variations for the categories of seeking teacher 

assistance and making other, nonself-regulated learning statements disclosed a 

propensity for low achievers to rely on the strategies more frequently than either high 

or medium achievers. Understandably, low achievers (M = 2.21) sought teacher 

assistance more frequently than did medium (M = 1.55) or high (M = 1.43) 

achievers. Low achievers (M = 1.59) also mentioned significantly more nonself-

regulated learning strategies than did either medium (M = 1.35) or high (M = 1.25) 

achievers. The mean strategy frequency scores for the high, medium, and low 

achievement groups, displayed in Figure 5, show similarities and differences among 

the achievement groups. 
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Mean Strategy Frequency Scores 

Medium 

2 3 4 5 6 7 8 . 9 10 11 12 13 14 15 

Self-Regulated Learning Strategies 

Figure J . Self-regulated learning strategies: Mean strategy frequency scores by 
achievement group. 

Strategy consistency. The means, standard deviations, F-values, and post hoc 

comparisons for self-regulated learning strategy consistency scores are reported in 

Table 9. These findings parallel those for strategy frequency. Significant 

achievement group main effects were found for self-evaluating, F(2,160) = 8.98, p 

<.001; organizing and transforming, F(2,160) = 9.64, p <.001; self-consequating, 

F(2,160) = 4.64, p <.01; seeking teacher assistance, F(2,160) = 9.25, p <.001; 

and other, nonself-regulated learning strategies, F(2,160) = 5.52, p < .01. 
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Table 9 

Analysis of Variance Means. Standard Deviations. F-Values. and Post Hoc 
Comparisons on Self-Regulated Learning Strategy Consistency for Achievement 
Group Effects 

Strategy Consistency 

Low Medium High 

Self-regulated strategy Group Mean (SD) Mean (SD) Mean (SD) F-value P 

1. Self-evaluating Treatment 
Control 
Sample 

11.23 (5.39) 
8.11 (6.00) 
9.67, (5.86) 

13.90(6.02) 
9.97 (5.92) 
11.93 (6.24) 

16.44 (7.43) 
13.11 (6.38) 
14.78, (7.06) 8.98*** .000 

2. Organizing and transforming Treatment 
Control 
Sample 

1.99 (0.75) 
1.57(0.85) 
1.78, (0.82) 

1.97(0.81) 
1.75 (0.67) 
1.86b (0.74) 

2.58 (1.03) 
2.23 (0.68) 

2.40,b (0.88) 9.64*** .000 

3. Goal-setting and planning Treatment 
Control 
Sample 

5.85 (3.54) 
2.88 (2.92) 
4.37 (3.54) 

5.03 (3.77) 
3.10(3.64) 
4.07 (3.80) 

4.93 (2.93) 
5.26 (3.49) 
5.09 (3.20) 1.34 .266 

4. Seeking information Treatment 
Control 
Sample 

2.81 (2.61) 
2.35 (3.24) 
2.58 (2.92) 

3.20 (3.56) 
1.70 (1.99) 
2.45 (2.96) 

4.00(3.67) 
3.26 (3.17) 
3.63 (3.42) 2.42 .092 

5. Keeping records and monitoring2 Treatment 
Control 
Sample 

2.13 (0.77) 
1.32 (0.69) 
1.72 (0.83) 

1.87 (0.75) 
1.25 (0.70) 
1.56 (0.79) 

2.03 (0.94) 
1.39 (0.56) 
1.71 (0.83) 0.89 .412 

6. Environmental structuring Treatment 
Control 
Sample 

6.46 (3.34) 
5.58 (2.66) 
6.02 (3.02) 

7.13 (2.91) 
5.83 (2.97) 
6.48 (2.99) 

6.70 (2.84) 
5.81 (2.48) 
6.26 (2.68) 0.36 .697 

7. Self-consequating Treatment 
Control 
Sample 

0.77 (1.75) 
0.96 (1.66) 
0.87, (1.69) 

1.90(2.64) 
1.97(2.48) 
1.93 (2.54) 

2.70 (3.35) 
1.81 (2.42) 
2.26, (2.93) 4.64* .011 

8. Rehearsing and memorizing Treatment 
Control 
Sample 

0.46 (1.17) 
0.35 (0.98) 
0.40 (1.07) 

1.37 (2.22) 
0.50 (1.14) 
0.93 (1.80) 

1.78 (3.23) 
0.85 (1.70) 
1.31 (2.60) 3.03 .051 

9. Seeking peer assistance Treatment 
Control 
Sample 

3.73 (3.79) 
2.77 (3.34) 
3.25 (3.57) 

3.10(2.99) 
2.50 (2.92) 
2.80 (2.94) 

2.44 (3.79) 
2.07 (2.38) 
2.26(3.14) 1.26 .288 

10. Seeking teacher assistance? Treatment 
Control 
Sample 

2.54 (1.06) 
2.42 (0.77) 
2.48,b(0.92) 

2.05 (0.91) 
1.85 (0.76) 
1.95, (0.83) 

1.82 (0.68) 
1.82 (0.82) 
1.82,(0.75) 9.25*** .000 

11. Seeking adult assistance Treatment 
Control 
Sample 

7.15 (4.60) 
8.81 (4.34) 
7.98 (4.50) 

8.23 (5.44) 
7.90 (5.38) 
8.07 (5.37) 

8.67 (4.94) 
7.89 (4.97) 
8.28 (4.92) 0.05 .951 

(table continues) 
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Strategy Consistency 

Low Medium High 

Self-regulated strategy Group Mean (SD) Mean (SD) Mean (SD) F-value P 

12. Reviewing notes Treatment 
Control 
Sample 

3.92(3.14) 
5.15 (3.46) 
4.54 (3.33) 

4.00 (3.09) 
5.27 (3.94) 
4.63 (3.57) 

4.22 (3.23) 
4.33 (3.14) 
4.28(3.15) 0.17 .845 

13. Reviewing tests Treatment 
Control 
Sample 

0.00 (0.00) 
0.12 (0.59) 
0.06 (0.42) 

0.27 (1.01) 
0.37 (1.13) 
0.32 (1.07) 

0.00 (0.00) 
0.33 (1.00) 
0.17(0.72) 1.50 .227 

14. Reviewing texts Treatment 
Control 
Sample 

6.27 (4.03) 
5.12(3.76) 
5.69 (3.90) 

7.07 (4.13) 
5.63 (3.35) 
6.35 (3.79) 

5.22(3.67) 
5.67 (3.31) 
5.44 (3.47) 0.91 .404 

15. Other*5 
Treatment 
Control 
Sample 

2.43 (1.12) 
2.70 (1.14) 

2.56,b (113) 

1.89 (0.89) 
2.34 (1.15) 
2.13, (1.04) 

1.78 (0.90) 
2.00 (1.11) 
1.89b (1.01) 5.52** .005 

Note. For treatment and control groups: low, n = 26; medium, n = 30; high, n = 27; JV = 166. F, df = 2, 160. 
Means with different subscripts differ significantly, Scheffe,p <.05. Transformed variables as described in text. 
*p <.05. **p <.01. ***/> <.001. 

Post hoc comparisons using the Scheffe procedure yielded somewhat different 

results for strategy consistency than for strategy frequency. High achievers 

(M = 14.78) used self-evaluating strategies significantly more consistently than did 

low achievers (M = 9.67), but not consistently more often than the medium 

achievement group (M = 11.93). All other low, medium, and high achievement 

group differences followed the pattern reported for strategy frequency. High 

achievers (M = 2.40) reported significantly greater use of organizing and 

transforming strategies than did low (M = 1.78) or medium (M = 1.86) achievers. 

For imposing self-consequences, again no difference was found between high (M = 

2.26) and medium (M = 1.93) achievers, but low achievers (M = 0.87) mentioned 

imposing self-consequences less frequently than did high achievers. 

The same tendency for low achievers to rely on teacher assistance and to make 

other statements was repeated for strategy consistency. The low achievers 
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(M = 2.48) consistently asked for teacher assistance more than did the medium (M = 

1.95) or high (M = 1.82) achievers. Students in the low achievement group (M = 

2.56) mentioned consistently using more nonself-regulated learning strategies than did 

students in either the medium (Af = 2.12) or the high (Af = 1.89) achievement 

groups. 

It was surprising that significant achievement group differences were noted for 

only 5 of the 15 categories of self-regulated learning. A different result was 

expected, based on past research. Examination of the mean scores for the low and 

medium achievement groups within the treatment and the control schools gives some 

indication why achievement group differences were not significant for some 

categories. An example is the category of keeping records and monitoring. The 

strategy consistency score of the low treatment group (Af = 2.13) combined with the 

score of the low control group (M = 1.32) resulted in a low sample mean score of 

1.72. That mean score was comparable to the medium sample (Af = 1.56) and high 

sample (Af = 1.71). However, it was the score of the low treatment group that raised 

the low sample mean score to a comparable level. 

Scanning the achievement group means shows that, in many cases, the low and 

medium achievement groups from the treatment school outperformed the low and 

medium achievement groups from the control school. Their performance contributed 

to the masking of some achievement group effects and to raising the mean scores. 

Factorial Analysis of Variance by Group and Gender 

Research question 4 investigated mean score differences as measured by the 

SRLIS for male and female experimental and control subjects. The interaction 

occurring among groups, achievement levels, and gender was also of interest. 
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Unfortunately, the nature of the samples prevented the inclusion of gender in a full 

factorial analysis. The sample for the treatment group included 48 males (low, n = 

15; medium, n = 14; high, n = 19) and 35 females (low, n = 11; medium; n - 16; 

high, n = 8). The control sample consisted of 54 males (low, n = 19; medium, n = 

14; high, n = 21) and 29 females (low, n = 7; medium, n = 16; high, n = 6). 

The reliance on intact groups and the requirement of parental permission to 

participate resulted in unequal sample sizes for achievement groups and for gender. 

For this reason, the number of female subjects available for some achievement levels 

was small and the robustness of the analysis would be compromised with a full 

factorial model. Therefore, the answer to research question 3 was ascertained by 

using a 2 x 2 (Group x Gender) univariate factorial analysis of variance (ANOVA) 

design. Independent analyses were conducted with each of the 15 categories of self-

regulation serving as dependent variables for both strategy frequency and strategy 

consistency. 

The ANOVA F-values on self-regulated learning strategy frequency and 

strategy consistency are presented in Table 10. Perusal of the data revealed no 

significant interactions among the groups and gender for any of the 15 dependent 

variables for either strategy frequency or strategy consistency. However, there were 

significant main effects for the treatment versus the control group for the strategy 

frequency variables of self-evaluating, F(l,162) = 7.21, p <.01; organizing and 

transforming, F(l,162) = 7.88, p <.01; goal-setting and planning, F(l,162) = 6.08, 

p <.02; and keeping records and monitoring, F(l,162) = 26.73,p < .001. 

Analogously, significant main effects existed for the strategy consistency variables of 

self-evaluating, F(l,162) = 9.43, p <.01; organizing and transforming, F(l,162) = 
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6.83, p < .01; goal-setting and planning, F(l,162) = 7.44, p < .01; and keeping 

records and monitoring, F(l,162) = 32.41,/) < .001. 

The control group reported significantly more other statements than did the 

treatment group for strategy frequency, F(l,162) = 5.17, p <.02; on the other hand, 

no significant difference was evident for strategy consistency, F(l,162) = 2.50, 

n.s. These findings repeat the significant group main effect conclusions reported in 

Table 4 and Table 5 for the group x achievement ANOVA. One dissimilarity noted 

for the group x gender model was a significant difference found for the control group 

versus the treatment group on the strategy of reviewing notes. A significant strategy 

frequency main effect, F(l,162) = 5.27,p <.03, and a strategy consistency main 

effect, F(l,162) = 5.68 ,p <.02 were found. 

Scrutinizing the F-values in Table 10 for gender main effects discloses strategy 

frequency effects for seeking information, environmental structuring, seeking adult 

assistance, reviewing notes, reviewing texts, and for other statements. Significant 

gender main effects are also evident for the strategy consistency categories of 

environmental structuring, seeking adult assistance, reviewing notes, and reviewing 

texts. These effects are discussed in the next section. 

Means. Standard Deviations, and F-values for Gender Effects 

The means, standard deviations, and F-values for gender main effects relative 

to strategy frequency and consistency are shown in Table 11. • This display clarifies 

differences between male and female preferences for using self-regulated learning 

strategies. 
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Strategy frequency. Examination of the strategy frequency values shows that 

the male subjects (M = 1.14) reported seeking information as a learning strategy 

significantly more often than did the females (M = 0.81), F(l,162) = 4.37, p <.04. 

The information seeking behaviors mentioned included visiting the library, consulting 

a dictionary, and using a calculator to solve a mathematics problem. On the other 

hand, males (M = 1.46) were also more likely to mention other nonself-regulated 

statements than were their female counterparts (M = 1.27), F(1,162) = 4.80, 

p C.03). 

Females (M = 2.06) were significantly more likely to structure their 

environment to improve learning than were males (M = 1.75), F(1.162) = 5.04, 

p < .03. Seeking adult assistance, usually from parents, was a strategy that females 

(M = 3.06) employed significantly more often than did males (M = 2.48), F( 1,162) 

= 8.60, p < .01. Females reviewed materials to improve their learning more 

frequently, and females reviewed notes more frequently (M = 1.14) than did males 

(M = 0.97), F(l,162) = 4.54,p <.01. Reviewing texts was mentioned significantly 

more often by females (.M — 2.25) than by males (M = 1.78), F(l,162) = 6.93, p 

<.01. 

Strategy consistency. The results for strategy consistency did not reveal any 

self-regulated strategies that were used consistently more often by males than by 

females. Female subjects reported the same strategy consistency propensities as were 

cited for strategy frequency. Ordered values confirm that the following self-regulated 

learning strategies were used more consistently by females than by males: 

(a) environmental structuring (M = 7.06, M = 5.76), F(l,162) = 7.64, p <.01; 

(b) seeking adult assistance (M = 9.44, M = 7.27), F(l,162) = 7.78, p < .01; 
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(c) reviewing notes (M = 5.45, M = 3.88), F(l,162) = 10.71,p <.001; and 

(d) reviewing texts (M = 6.69, M = 5.32), F(l,162) = 5.15, p <.03. 

On the whole, results reported in Table 10 and Table 11 verify that there were 

no significant interactions for gender within the treatment and control groups. Female 

students tended to use some self-regulated learning strategies more frequently and 

consistently than did their male counterparts. For strategy frequency, there was an 

indication that males seemed more diligent in seeking information; however, males 

did not report using the strategy more consistently than females at the designated level 

of significance (a = .05). 

Analyses of the Theory of Intelligence and 
Confidence of Intelligence Measures 

Factorial Multivariate Analysis of Variance 

The objective of research question 5 was to determine whether significant 

differences exist in the students' use of self-regulated learning strategies between the 

experimental and control group subjects whose implicit theory of intelligence 

embodies an entity or incremental orientation and whose confidence of intelligence is 

high or low. The answer to this question was ascertained by employing a 2 x 2 x 2 

(Group x Theory of Intelligence x Confidence of Intelligence) factorial multivariate 

analysis of variance (MANOVA) design. The 15 self-regulation categories served 

simultaneously as dependent measures. As a precursor to executing the 2 (treatment, 

control) x 2 (entity, incremental) x 2 (low, high) MANOVA, the students' scores on 

the Theory of Intelligence and Confidence of Intelligence measures were analyzed to 

identify qualifying subjects. 
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Theory and Confidence of Intelligence Measures 

Explicit criteria were implemented to justify students' inclusion in the analysis. 

First, for the Theory of Intelligence measure, students' mean scores were calculated 

for their responses to three statements: (a) "You have a certain amount of 

intelligence, and you can't do much to change it;" (b) "Your intelligence is something 

about you that you can't change very much;" and (c) "You can learn new things, but 

you can't really change your basic intelligence" (Henderson & Dweck, 1989). 

Possible scores ranged from a low of one to a high of six. The grand mean and 

standard deviation (M — 4.27, SD = 1.16) for the posttest sample (N = 166) was 

determined. Subjects scoring one-half standard deviation below the grand mean (M = 

3.69) were designated as entity theorists (n = 41). Those scoring one-half standard 

deviation above the grand mean (M = 4.85) were labeled as incremental theorists (n 

= 55). Other scores were eliminated. Entity theorists hold that intelligence is 

something that cannot be changed. Incremental theorists maintain that intelligence is 

expandable and can be developed through effort. 

The second measure, Confidence of Intelligence, requires students to respond 

to four forced choice statements: (a) "I usually think I'm intelligent-I usually wonder 

if I'm intelligent;" (b) "I'm not sure I'm smart enough to be successful-I'm pretty 

sure I'm smart enough to be successful;" (c) "When I get new material, I'm usually 

sure I will be able to learn it-When I get new material, I often think I may not be 

able to learn it;" and (d) "I'm not very confident about my intellectual ability—I feel 

pretty confident about my intellectual ability" (Henderson & Dweck, 1989). Scores 

could range from a low of 1 to a high of 6. For this measure, all scores at the 

median (Mdn = 5.00) were eliminated. Scores below the median were designated as 
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low confidence (n = 43), while scores above the median were specified as high 

confidence (n = 53). After applying the criteria, the total sample (N = 96) emerged 

evenly divided between treatment (n = 48) and control (n = 48) groups. 

Strategy frequency. Self-regulated learning strategy frequency means, standard 

deviations, and F-values are presented in Table 12 for students based on 

their group (treatment, control), theory of intelligence (entity, incremental), and 

confidence of intelligence (low, high). There was a main effect for the students' 

group, Fmult( 15,74) = 2.37, p <.01, on the basis of Wilks's lambda multivariate 

criterion. No significant main effects were evident for theory of intelligence, 

Fmuit(15,74) = 0.58, n.s., or confidence of intelligence, Fmult(15.74) = 1.18, n.s. 

Examination of the various interaction F-values revealed no significant interactions 

among groups, theory of intelligence, and confidence of intelligence. 

Univariate tests revealed that the treatment group (i.e., combined entity and 

incremental theorists with high and low confidence) students (M = 3.96) employed 

self-evaluation significantly more often than did the control group students 

(M = 2.92), F(l,88) = 5.09, p < .03. It was interesting to observe that the 

students in both groups with low confidence reported fewer instances of 

self-evaluation than did students with high confidence, but that univariate tests 

disclosed no significant differences between confidence groups. The treatment group 

students employed organizing and transforming strategies (M = 1.38) more frequently 

than did students in the other group (M = 1.16), F(l,88) = 6.57, p < .02. The 

univariate test showed that for both schools, students with high confidence 

(Af = 1.35) were significantly more likely to organize and transform information to 
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Table 12 

Means. Standard Deviations, and F-Values for Treatment and Control Groups by 
Theory of Intelligence and Confidence of Intelligence Measures for Strategy 
Frequency 

Strategy Frequency 

Entity Incremental 

Low 
n = 26 

High 
n = 15 

Low 
n — 11 

High 
n = 38 Group 

Self-Regulated Strategy Group Mean (SD) Mean (SD) Mean (SD) Mean (SD) F-value P 

1. Self-evaluating Treatment 
Control 

3.32 (1.74) 
2.31 (1.11) 

4.57 (2.22) 
3.13 (2.03) 

4.00 (1.94) 
2.75 (2.12) 

3.95 (1.90) 
3.49 (1.94) 5.09* .03 

2. Organizing and transforming* Treatment 
Control 

1.23 (0.41) 
1.13 (0.40) 

1.51 (0.65) 
1.23 (0.36) 

1.34 (0.23) 
1.03 (0.27) 

1.42 (0.44) 
1.25 (0.24) 6.57* .02 

3. Goal-setting and planning Treatment 
Control 

1.46 (1.27) 
1.31 (1.03) 

1.86 (0.38) 
0.75 (1.04) 

1.89 (0.78) 
0.88 (0.84) 

1.63 (1.38) 
1.16 (1.02) 8.45** .01 

4. Seeking information Treatment 
Control 

0.54 (0.78) 
1.00 (1.29) 

0.86 (1.07) 
0.88 (0.84) 

1.33 (1.00) 
1.00 (1.29) 

1.37 (1.30) 
0.79 (1.08) 1.00 .32 

5. Keeping records and 
monitoring* 

Treatment 
Control 

1.22 (0.33) 
1.07(0.37) 

1.69 (0.29) 
1.16(0.41) 

1.33 (0.29) 
1.01 (0.35) 

1.37(0.41) 
1.03 (0.29) 19.64*** .00 

6. Environmental structuring Treatment 
Control 

1.85 (0.90) 
1.69 (0.75) 

1.86 (0.69) 
1.88 (0.99) 

1.89 (0.60) 
1.75 (0.71) 

1.95 (0.91) 
1.68 (0.82) 0.56 .45 

7. Self-consequating Treatment 
Control 

0.46 (0.88) 
0.31 (0.48) 

0.00 (0.00) 
0.63 (0.52) 

0.89 (1.05) 
0.50 (0.93) 

0.68 (0.75) 
0.53 (0.70) 0.01 .92 

8. Rehearsing and memorizing Treatment 
Control 

0.00 (0.00) 
0.15 (0.38) 

0.57 (0.79) 
0.38 (0.74) 

0.44 (0.53) 
0.00 (0.00) 

0.63 (0.96) 
0.21 (0.54) 2.87 .09 

9. Seeking peer assistance Treatment 
Control 

1.23 (0.83) 
1.31 (1.18) 

1.00 (1.29) 
0.63 (1.06) 

1.44(1.42) 
1.21 (1.13) 

0.74 (0.99) 
1.21 (1.13) 0.01 .92 

10. Seeking teacher assistance Treatment 
Control 

1.39 (1.56) 
2.39 (1.76) 

1.29 (1.11) 
1.25 (1.04) 

1.56 (1.24) 
1.75 (1.17) 

1.84 (1.21) 
1.63 (1.17) 0.67 .41 

11. Seeking adult assistance Treatment 
Control 

2.46 (1.56) 
2.77 (1.17) 

2.71 (1.38) 
2.75 (1.28) 

2.89 (1.05) 
2.25 (1.39) 

2.79 (1.36) 
3.16(1.57) 0.01 .95 

12. Reviewing notes* Treatment 
Control 

0.74 (0.64) 
1.17(0.43) 

0.83 (0.60) 
1.06 (0.66) 

0.98 (0.41) 
1.04 (0.70) 

0.86 (0.48) 
1.01 (0.69) 2.95 .09 

13. Reviewing tests Treatment 
Control 

0.00 (0.00) 
0.08 (0.28) 

0.14(0.38) 
0.00 (0.00) 

0.00 (0.00) 
0.13 (0.35) 

0.00 (0.00) 
0.21 (0.52) 1.44 .23 

14. Reviewing texts Treatment 
Control 

1.85 (0.90) 
2.00 (1.23) 

2.14 (1.35) 
1.50 (0.76) 

2.11 (0.93) 
1.50 (0.93) 

1.95 (1.35) 
1.84 (1.30) 1.41 .24 

(table continues) 
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Strategy Frequency 

Entity Incremental 

Low High Low High 
n = 26 n = 15 n = 17 n = 38 Group 

Self-Regulated Strategy Group Mean (SD) Mean (SD) Mean (SD) Mean (SID) F-value p 

15. Other* Treatment 1.32(0.57) 1.29 (0.36) 1.36 (0.48) 1.13 (0.44) 
Control 1.44(0.68) 1.34(0.73) 1.48 (0.59) 1.35 (0.53) 1.09 .30 

Note. Wilks's lambda multivariate criterion, Group, Fnlli(15,74) = 2.37, p < .01. No other main effects were significant. 
In order, n's for treatment group, 13, 7, 9, 19. In order, rt's for control group, 13, 8, 8, 19. * Transformed variables as 

reported in text. *p <• 05. **p < .01. ***p < .001. 

improve learning than were students with low confidence (M = 1.18), F( 1,88) = 

4.16,p <.04. 

The treatment subjects mentioned using goal-setting and planning as a learning 

strategy (M = 1.71) far more often than did the control subjects (M = 1.03), F(l,88) 

= 8.45, p < .01. Keeping records and monitoring was another learning strategy that 

the treatment group (M = 1.40) referred to with more frequency than the control 

group (M = 1.07), F(l,88) = 19.64, p <.001. These significant findings resemble 

previously reported results showing that the treatment group subjects used self-

evaluation, organizing and transforming, goal-setting and planning, and keeping 

records and monitoring as strategies for enhancing learning. 

Another meaningful result was found by examining the univariate tests for 

students' confidence of intelligence. Students from the treatment and control schools 

with low confidence in their intelligence (M = 0.15) were significantly less likely to 

report the use of specific strategies or mnemonic devices to remember information 

than were students with high confidence in their intelligence (M = 0.45), F(l,88) = 

4 . 9 4 , p < .03 . 
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Strategy consistency. Self-regulated learning strategy consistency means, 

standard deviations, and F-values, displayed in Table 13, are based on the same 

criteria explained for Table 12. As with strategy frequency, there was a main effect 

for the students' group, Fmult(15,74) = 2.77, p <.01, based on Wilks's lambda 

multivariate criterion. Replicating strategy frequency results, revealed no significant 

main effects for theory of intelligence, Fmult(15,74) = 0.57, n.s., or confidence of 

intelligence, Fmult( 15,74) = 1.48, n.s. Additionally, the F-values for the numerous 

interaction effects revealed no significant interaction among groups, theory of 

intelligence, and confidence of intelligence. 

Univariate tests revealed that treatment group students.(M = 13.22) were 

likely to use self-evaluation to improve their academic performance significantly more 

often than were the control group students (M = 9.73), F(l,88) = 6.02, p <.03. 

Although the main effect for confidence of intelligence was not significant, 

Fmult(15,74) = 1.48, n.s., some follow-up univariate tests disclosed confidence of 

intelligence differences. It was intriguing to observe that the students in both groups 

with low confidence reported fewer instances of self-evaluation. The univariate test 

showed that students with low confidence (M = 10.03) were significantly less likely 

than those with high confidence (M = 12.92) to consistently engage in the process of 

self-evaluation, F(l,88) = 4.12,p <.05. 

The treatment group students relied on organizing and transforming strategies 

(M = 2.25) more consistently than did the control subjects (M = 1.78), F(l,88) = 

6.19, p < .02. A look at the univariate tests for confidence of intelligence again 

established that for both groups, students with high confidence in their intelligence (Af 

= 2.23) employed strategies to manage information more than students with low 
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Table 13 

Means. Standard Deviations, and F-Values for Treatment and Control Groups bv 
Theory of Intelligence and Confidence of Intelligence Measures for Strategy 
Consistency 

Strategy Consistency 

Entity Incremental 

Low 
n = 26 

High 
n = 15 

Low 
n = 17 

High 
n = 38 Group 

Self-Regulated Strategy Group Mean (SD) Mean (SD) Mean (SD) Mean (SD) F-value P 

1. Self-evaluating Treatment 
Control 

10.70(6.17) 
8.00 (4.02) 

15.71 (7.11) 
9.63 (7.13) 

12.67 (6.36) 
8.75 (6.74) 

13.79(7.39) 
12.53 (6.66) 6.02* .02 

2. Organizing and 
transforming4 

Treatment 
Control 

1.92(0.90) 
1.68(0.91) 

2.57 (1.38) 
2.00 (0.85) 

2.14(0.53) 
1.46 (0.65) 

2.35 (0.95) 
1.98 (0.62) 6.19* .02 

3. Goal-setting and planning Treatment 
Control 

5.00 (4.47) 
4.85 (3.89) 

6.29 (1.70) 
2.63 (3.74) 

6.33 (2.83) 
3.00 (2.78) 

5.95 (4.64) 
3.47 (3.44) 8.51** ,01 

4. Seeking information Treatment 
Control 

1.46 (2.22) 
2.62 (3.33) 

2.47 (2.94) 
2.50 (2.98) 

3.56 (2.92) 
1.13 (1.35) 

4.32(4.18) 
1.90 (2.94) 1.91 .17 

5. Keeping records and 
monitoring4 

Treatment 
Control 

1.70 (0.65) 
1.31 (0.66) 

2.81 (0.62) 
1.67 (0.89) 

1.97 (0.68) 
1.18(0.52) 

2.17 (0.86) 
1.31 (0.61) 26.32*** .00 

6. Environmental 
structuring 

Treatment 
Control 

6.15 (2.94) 
5.77 (3.06) 

6.57 (2.44) 
6.00 (2.39) 

6.11 (1.97) 
5.50 (2.33) 

6.58 (2.89) 
5.63 (2.52) 1.17 .28 

7. Self-consequating Treatment 
Control 

1.39 (2.90) 
1.00 (1.58) 

0.00 (0.00) 
2.38 (2.00) 

3.00(3.57) 
1.25 (2.38) 

2.63 (2.97) 
1.74 (2.33) 0.09 .77 

8. Rehearsing and 
memorizing 

Treatment 
Control 

0.00 (0.00) 
0.46 (1.13) 

2.14(2.85) 
1.13 (2.23) 

1.56 (1.94) 
0.00 (0.00) 

1.95 (2.82) 
0.53 (1.26) 4.78 .03 

9. Seeking peer assistance Treatment 
Control 

3.39 (2.79) 
2.69 (2.72) 

2.71 (3.40) 
1.00 (1.77) 

4.00 (4.30) 
3.50 (4.07> 

2.37 (3.56) 
2.95 (3.10) 0.67 .42 

10. Seeking teacher assistance Treatment 
Control 

1.83 (1.15) 
2.30 (0.98) 

1.84 (0.98) 
1.85 (0.89) 

2.11 (1.02) 
1.91 (0.74) 

2.07 (0.83) 
1.97 (0.75) 0.05 .82 

11. Seeking adult assistance Treatment 
Control 

6.92 (4.94) 
7.46 (4.05) 

8.86(5.31) 
7.63 (4.24) 

8.56 (4.33) 
5.63 (5.73) 

9.26 (5.46) 
9.74(5.91) 0.49 .49 

12. Reviewing notes" Treatment 
Control 

3.23 (3.56) 
4.54 (2.03) 

3.14(2.73) 
4.75 (3.15) 

3.67 (2.00) 
5.38 (4.69) 

3.16 (2.17) 
4.79 (4.22) 4.97* .03 

13. Reviewing tests Treatment 
Control 

0.00 (0.00) 
0.31 (1.11) 

0.57 (1.51) 
0.00 (0.00) 

0.00 (0.00) 
0.38 (1.06) 

0.00 (0.00) 
0.63 (1.30) 0.95 .33 

14. Reviewing texts Treatment 
Control 

5.15 (2.64) 
5.77 (3.22) 

6.86 (4.56) 
3.75 (2.61) 

7.22 (3.23) 
5.25 (3.45) 

5.90 (4.93) 
5.53 (4.17) 2.07 .15 

15. Other* Treatment 
Control 

2.19 (1.27) 
2.15(1.30) 

2.18 (0.83) 
1.94 (1.46) 

2.10 (1.04) 
2.26 (1.08) 

1.69 (0.98) 
2.12 (1.20) 0.09 .76 

Note. Wilks's lambda multivariate criterion, Group, F„>(15.74) = 2.11, p < .01. No other main effects were significant. 
In order, n's for treatment group, 13, 7, 9, 19. In order, n's for control group, 13, 8, 8, 19. Transformed variables as reported 

in text. */> <.05. **p <.01. ***/> <.001. 
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confidence in their intelligence (M = 1.80), F( 1,88) = 5.20, p <.03. The treatment 

subjects professed that they consistently used goal-setting and planning as a learning 

strategy (M = 5.89); whereas, the control subjects (M = 3.49), F(l,88) = 8.51, p 

< .01 used the strategy less consistently. 

Keeping records and monitoring was another learning strategy that the 

treatment group (Af = 2.16) mentioned using more consistently than did the control 

group (Af = 1.37), F(l,88) = 26.32, p < .001. Perusal of the univariate tests for 

confidence of intelligence showed that students with high confidence (Af = 1.99) 

utilized approaches to record and monitor information more than did students with 

low confidence (Af = 1.54), F(1,88) = 8.63, p < .01. For the strategy of rehearsing 

and memorizing information, it appears that students with high confidence 

(Af = 1.44) were significantly more likely to report specific strategies for 

remembering information than were students with low confidence in their intelligence 

(M = 0.51), F(l,88) = 5.32, p <.02. One additional significant result favored the 

control group. Control subjects (Af = 4.87) consistently named reviewing notes as a 

favored strategy, whereas the treatment subjects identified this approach less often (M 

= 3.30), F(l,88) = 4.97, p <.03. 

On the whole, students' theory of intelligence (entity, incremental) and 

confidence of intelligence (low, high) did not prove to be a significant factor to 

discriminate frequent or consistent self-regulated strategy users. However, students' 

confidence of intelligence did have some impact. Students' with high confidence 

reported using the strategies of self-evaluating, organizing and transforming, 

recording and monitoring, and rehearsing and memorizing more than did students 
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with low confidence in their intelligence. The group (treatment or control) had a 

more profound impact than the students' beliefs about the nature of their intelligence. 

Analysis of Covariance for Theory and Confidence 
of Intelligence Measures 

Research question 6 asked if significant mean score differences exist between 

individuals' theories of intelligence for the experimental and control group subjects. 

Question 7 repeated the same query for the experimental and control group subjects' 

confidence of intelligence. These questions were addressed by employing analysis of 

covariance (ANCOVA) designs with the students' theory of intelligence and 

confidence of intelligence mean scores independently serving as dependent variables. 

The pretest scores for the Theory of Intelligence and Confidence of Intelligence 

measures served as covariates in their respective analyses to adjust for prior existing 

differences between the groups. 

The treatment and control group means, standard deviations, and F-values for 

the Theory of Intelligence and Confidence of Intelligence measures are reported in 

Table 14. Data related to research question 6, pertaining to the Theory of 

Intelligence, show the pretest score for the treatment group (M = 4.31) was slightly 

higher than the posttest score (M = 4.22). For the control group subjects, the 

opposite was true. Their pretest score (M = 4.00) was lower than their posttest score 

(Af = 4.25). After statistically controlling for the effects of the pretest, the adjusted 

means for the treatment and control groups, respectively, were 4.15 and 4.32. The 

higher mean for the control group shows a slightly greater tendency toward the 

incremental theory of intelligence than indicated by the treatment group subjects. 
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Table 14 

Treatment and Control Group Means. Standard Deviations, and F-Values for Theory 
of Intelligence and Confidence of Intelligence Measures 

Pretest Posttest 

Adjusted F-value 
Measure Mean (SD) Mean (SD) Mean df= 1,163 p 

Theory of Intelligence 
Treatment 4.31(1.12) 4.22(1.19) 4.15 
Control 4.00(1.25) 4.25 (1.14) 4.32 1.20 .28 

Confidence of Intelligence 
Treatment 4.71 (0.97) 4.90 (0.97) 4.98 
Control 4.96(0.99) 4.78 (1.10) 4.69 4.99* .03 

Note. For treatment and control groups, n = 83; N = 166. */? < .05. 

Nevertheless, the results of the ANCOVA for the adjusted means show there were no 

significant differences between the treatment and control group students' theories of 

intelligence, F(l,163) = 1.20, n.s. 

Findings relative to the students' confidence of intelligence (i.e., for research 

question 7) are also reported in Table 14. The treatment group subjects' pretest score 

(Af = 4.71) reveals a lower level of intellectual confidence than does their posttest 

score (M = 4.90). An opposite trend was evident for the control group. The 

students' pretest score (M = 4.96) shows a higher level of confidence in their 

intelligence than does their posttest score (M = 4.78). After controlling for the 

effects of the pretest, adjusted means for the treatment group (M = 4.98) and control 

group (M = 4.69) were compared. 

ANCOVA results show that the treatment group expressed significantly higher 

confidence in their intelligence on the posttest, F(l,163) = 4.99, p < .03. This 

discovery, along with the results previously cited regarding the impact of 
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individuals' confidence of intelligence on strategy use, has implications for curriculum 

and instruction. The impact of creating school and classroom climates that bolster 

students' confidence in their abilities, rather than undermining confidence, may 

influence students' proclivity for self-regulation. 

Analyses of the Rating Student Self-Regulated 
Learning Outcomes: A Teacher Scale 

Research question 8 investigated differences between experimental and control 

group teachers' perceptions of their students' strategy use as measured by the Rating 

Student Self-Regulated Learning Outcomes: A Teacher Scale (RSSRL). The RSSRL 

is a 12-item, Likert scale questionnaire developed by Zimmerman and Martinez-Pons 

(1988) to assess teachers' views of students' use of self-regulated learning strategies in 

class. (See Appendix J.) Items on the questionnaire are rated by the teacher ranging 

from never (1) to always (5). The measure was designed to correlate with the self-

regulated learning strategies identified on the Self-Regulated Learning Interview 

Schedule (SRLIS) administered to the students. 

Scoring the Instruments 

Items on the RSSRL relate to the following categories of self-regulation: 

(a) self-evaluation (items 3, 8, and 12 ); (b) seeking teacher assistance (items 2 and 

8); (c) organizing and transforming (items 7, 9, 11), goal-setting and planning (items 

4 and 5), and seeking information (items 1 and 2). Items 6 and 10 were added to 

reflect students' intrinsic motivation to learn. Zimmerman and Martinez-Pons (1988) 

developed the RSSRL to provide a performance-based criterion against which 

students' self-reported strategy use can be evaluated. 
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For the purpose of this study, the 12 RSSRL items were reorganized and 

numbered according to the self-regulated strategies they represent. When statements 

exemplified more than one strategy, they were assigned to the self-regulated learning 

strategy for which they theoretically and practically appeared most representative. 

The purpose of this reorganization was to clarify the presentation and to provide a 

basis for the correlational analyses between the teachers' and students' perceptions of 

strategy use. 

Whereas Zimmerman and Martinez-Pons (1988) reported convergent validity 

for the SRLIS and the RSSRL for a single factor of self-regulated learning, this study 

explored whether the RSSRL items are individually related to the SRLIS categories of 

self-regulation they purportedly represent. There is no category on the SRLIS to 

exemplify intrinsic interest. Therefore, for this study, it was hypothesized that 

students' use of the metacognitive strategies of self-evaluation, goal-setting and 

planning, and self-consequating would represent the concept of intrinsic interest, 

because metacognitive responses involve an individual's systematic self-monitoring of 

progress and self-involvement in learning. 

The students' strategy consistency scores for self-evaluation, seeking teacher 

assistance, organizing and transforming, goal-setting and planning, and seeking 

information were used for the data analyses. Additionally, a self-regulated strategy 

score for students' intrinsic interest was created. The students' strategy consistency 

scores for self-evaluation, goal-setting and planning, and self-consequating were 

summed and a mean score derived to represent intrinsic interest. 
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Multivariate Analysis of Variance by Group 

The objective of research question 8 was to determine if there were significant 

differences between the experimental and control group teachers' perceptions of their 

students' strategy use as measured by the RSSRL. Answering this question required a 

multivariate analysis of variance (MANOVA) design with the treatment and control 

groups as the independent variable and the 12 teacher ratings of students' self-

regulated strategy use as the dependent measures. Four teachers from the 

experimental school rated randomly selected samples of students. The teacher for the 

strategic thinking class did not rate students. For the control school, five teachers 

rated randomly selected samples of students. One control group teacher failed to rate 

two students; therefore, the final sample included 83 treatment group students and 81 

control group students. 

The means, standard deviations, and F-values for the MANOVA are shown in 

Table 15. The RSSRL items are organized and renumbered according to their 

affiliation with the six self-regulated learning categories of self-evaluation, seeking 

teacher assistance, organizing and transforming, goal-setting and planning, seeking 

information, and intrinsic interest. There was a main effect for the teachers' group, 

Fmult(12,150) = 13.08, p < .001, on the basis of Wilks's lambda multivariate 

criterion. Univariate tests revealed that, in some cases, treatment group teachers 

rated students more favorably, while in other instances the control group teachers 

conferred higher ratings. 

In terms of self-evaluation, control group teachers (Af = 3.18) believed that 

their students were more aware of how they had done on tests than were treatment 

group teachers (Af = 2.63), F(l,161) = 8.85, p < .01. There were no significant 
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Means. Standard Deviations, and F-Values on Rating Student Self-Regulated 
Learning: A Teacher Scale 
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Rating Student Self-Regulated Learning: 
A Teacher Scale 

Treatment Control 
Student n = 83 Student n = 81 
Teacher n = 4 Teacher n = 5 

Item Mean (SD) Mean (SD) F-Value p 

Self-evaluation 
1. Does this student display awareness concerning how well he/she 
has done on a test before you have graded it? 

2. Does this student solicit further 
information regarding your grades or 
evaluations of his or her school work? 

Seeking teacher assistance 
3. Will this student seek assistance from you on his/her own when 
he/she is having difficulty understanding homework? 

Organizing and. transforming 
4. Does this student offer relevant information that was not 
mentioned in the text or previous class discussion? 

5. Will this student ask unusual or insightful questions in class? 

6. Does this student express and defend opinions that may differ 
from yours or those of classmates? 

Goal-setting and planning 
7. Does this student complete assignments on or before the specified 
deadline? 

8. Is the student prepared to participate in class on a daily basis? 

Seeking information 
9. Does this student solicit additional information about the exact 
nature of forthcoming tests? 

10. Does this student solicit additional information about your 
expectations or preferences concerning homework assignments? 

Intrinsic Interest 
11. Does this student express interest in course matter? 

12. Will this student volunteer for special tasks, duties, or activities 
related to coursework? 

2.63 (1.26) 3.18 (1.09) 8.85** .003 

2.72(1.20) 2.68 (1.21) 0.06 .800 

3.66 (0.98) 3.45 (1.02) 1.85 .176 

2.69 (1.20) 2.16 (1.06) 8.72** .004 

2.74(1.22) 2.11 (1.02) 12.45*** .001 

2.64(1.22) 2.50(0.99) 0.63 .428 

4.19 (0.85) 4.08 (1.12) 0.57 .450 

3.78 (1.01) 4.21 (1.05) 6.68* .011 

3.19 (1.15) 3.00(1.13) 1.17 .282 

3.47(1.14) 3.14(1.25) 3.15 .078 

3.51 (1.14) 2.84(0.92) 16.88*** .000 

2.57(1.24) 2.05 (1.12) 7.73** .006 

Note. Wilks's lambda multivariate criterion, F^ l2 ,150) = 13.08,/? <.001. Univariate tests, df = 1,161. 

Item 10 is an also an indicator of seeking teacher assistance. Item 3 is also an indicator of self-evaluation. 



120 

differences in the teachers' ratings of the students' propensities to solicit information 

about their grades or evaluations of their school work. Another category in which 

control group teachers rated their students more positively was goal-setting and 

planning. Control group teachers rated their students (M = 4.21) significantly higher 

than did the treatment group teachers (.M = 3.78) on their preparation to participate 

in class on a daily basis, F(l,161) = 6.68, p < .01. No significant differences were 

observed for the teachers' ratings of students' completion of assignments before the 

specified deadline. Assignment completion was assumed to be an indicator of goal-

setting and planning behavior. 

The treatment group teachers rated their students significantly higher on two of 

the three indicators for organizing and transforming information. The treatment 

teachers' rating (M = 2.69) of students' offering relevant information during class 

discussion was significantly greater than the control teachers' rating (M = 2.16), 

F(l,161) = 8.72, p <.01. Treatment group teachers also rated (M - 2.74) their 

students higher for asking unusual or insightful questions in class than did the control 

teachers (M = 2.11), F(l,161) = 12.45, p <.001. For the third item, related to 

organizing and transforming, no disparities were evident for the teachers' ratings of 

students' proclivity to defend their own opinions when they differed from the 

teacher's or classmates' opinions (treatment, M = 2.64; control, M = 2.50). 

A striking difference between the treatment and control teachers' student 

ratings was found in the domain of intrinsic interest. Treatment group teachers (M = 

3.51) rated their students' interest in course matter significantly higher than control 

teachers' rated students' interest (M = 2.84), F (1,161) = 16.88,/? <.001. 

Treatment group teachers (M = 2.57) believed their students were more likely to 
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volunteer for special tasks, duties, or activities related to coursework as opposed to 

the control teachers' less enthusiastic perceptions of students' volunteering behavior 

(M = 2.05), F(l,161) = 7.73, p <.01. No differences were noted for the categories 

of seeking teacher assistance or seeking information; both treatment and control group 

teachers assigned similar student ratings. 

On the whole, the treatment teachers' ratings of students ranged from a low of 

2.57 for volunteering for special tasks (i.e. intrinsic interest) to a high of 4.19 for 

completing assignments before the deadline (i.e., goal-setting and planning). The 

control group teachers' ratings of students ranged from a low of 2.05 for volunteering 

for special tasks or activities (i.e., intrinsic interest) to a high of 4.21 for students' 

daily preparation to participate in class (i.e., goal-setting and planning). 

Correlational Analyses 

Research question 9 explored the relationship between the teachers' 

perceptions of students' strategy use as measured by the RSSRL and the students' 

reported strategy use on the SRLIS strategy consistency scores for experimental and 

control group subjects. The answer to this question was determined through 

correlational analyses using Pearson product-moment correlation coefficients and a 

procedure for testing differences between correlations. 

Treatment Group Teachers' Correlation Coefficients 

The correlation coefficients and intercorrelations for the treatment group 

teachers' perceptions of strategy use and the students' self-reported strategy 

consistency scores are displayed in Table 16. As revealed in the table, the teachers 

have multiple items that are correlated with singular student self-regulated learning 
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strategy consistency scores. As an example, for self-evaluation, both item 1 and item 

2 were correlated with the students' self-evaluation strategy consistency score. 

Perusal of the correlations and intercorrelations suggests that the assumed 

affiliation between the RSSRL items and the designated categories on the SRLIS is 

suspect. The item-to-strategy correlations are displayed down the main diagonal of 

Table 16 

Correlation Coefficients for Treatment Group Teachers' and Students' Perceptions of 
the Use of Self-Regulated Learning Strategies 

Students' Self-Regulated Strategy Consistency 

Rating Student Self-Regulated 
Learning: A Teacher Scale 

Self- Organizing, Goal-Setting, Seeking Intrinsic 
Evaluation Assist* Transforming Planning Information Interestb 

Self-evaluation 

Item 1 .31** .03 -.03 .06 .21 .33** 

Item 2 .31** -.13 .06 .08 .30** 3 3 * * 

Seeking teacher assistance 

Item 3 .25* -.09 .16 .12 .06 .27** 

Organizing and transforming 

Item 4 .29** -.05 .16 .05 .35** .29** 

Item 5 .31** -.07 .19 .06 3 3 * * 3 3 * * 

Item 6 .33** -.03 .16 .01 .43** .29** 

Goal-setting and planning 

Item 7 .12 -.24* .15 .14 .09 .16 

Item 8 .14 -.24* .10 .06 .25* .15 

Seeking information 

Item 9 .45** -.03 .15 .08 b .24* .44** 

Item 10 .37** -.10 .15 .08 .18 36** 

Intrinsic interest 

Item 11 .17 -.14 .04 .16 .13 .20 

Item 12 .19 -.02 .03 .13 .12 .26* 

Note. For students, n — 83; teachers, n = 4. ^Assist, refers to seeking teacher assistance. bIntrinsic interest, represents a mean 

student strategy consistency score for self-evaluation, goal-setting and planning, and self-consequating. *p < .05. **p < .01. 
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Table 16. The correlation coefficients ranged from a low (r = .06) for item 8 (goal-

setting and planning) to a high (r = .31) for both item 1 and item 2 (self-evaluation). 

Item 1 and item 2 show moderate, significant positive correlations (r = .31, p 

< .01) between treatment teachers' ratings of students' self-evaluation and the 

students' self-reports. A slight, negative correlation (r = -.09) was found for item 3 

as an indicator of seeking teacher assistance. This discrepancy can be expected, 

because item 3 is directed toward seeking assistance on tests, while the students' 

responses were directed toward seeking assistance in general. 

Items 4, 5, and 6 are alleged to be manifestations of organizing and 

transforming information. In order, the correlations for items 4 through 6 were r — 

.16, r = .19, r = .16. These correlations suggest only a small, positive relationship 

between the teachers' ratings of organizing and transforming behaviors and the 

students' perceptions of their own behavior. 

For item 9, there was a slight, significant positive correlation (r = .24, 

p < .05) between the teachers' and students' impressions of inclinations to seek 

information. The correlation for item 10 (r = .18), as an indicator of seeking 

information, was positive but did not achieve significance. For the category of 

intrinsic interest, item 11 (r = .20) showed a slight, but positive correlation between 

teachers' and students' perceptions. Item 12 (r = .26, p < .05) revealed a small but 

significant relationship between the teachers' and students' indications of intrinsic 

interest. 

Perhaps more informative than the correlations were the intercorrelations 

among items and categories. For the student strategy consistency category of 

self-evaluation, there were positive, significant correlations with items 1, 2, 3, 4, 5, 
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6, 9, and 10. A similar trend was found for seeking information, showing positive 

significant correlations with items 2, 4, 5, 6, 8, and 9. The intrinsic interest category 

(i.e., a composite mean of metacognitive strategies) showed a significantly positive 

correlation with all of the items except items 7, 8, and 11. An opposite relationship 

was revealed for students' seeking social assistance. There was a negative correlation 

with all of the items, except item 1 (r = .03). Taken on an item-to-category basis, 

the correlations reported in Table 16 do not support the contention that these teacher 

rated items are item-to-category indicators for students' self-reported strategies. 

Control Group Teachers' Correlation Coefficients 

The correlation coefficients and intercorrelations for the control group 

teachers' perceptions of the students' self-regulated learning strategy use and the 

students' self-reported strategy consistency scores are shown in Table 17. The 

teachers' rated item to student category correlations for the control group showed 

lower and more negative correlations than the correlations reported in Table 16 for 

the treatment group teachers. 

The item-to-strategy correlations are displayed down the main diagonal of 

Table 17. The correlation coefficients ranged from a low (r = -.02) for item 3 

(seeking teacher assistance) to a high (r = .19) for item 9 (goal-setting and planning). 

No teacher rated items were significantly correlated with the corresponding student 

self-reported categories for which they were assumed to be affiliated. Four of the 12 

item-to-category correlation coefficients showed slight, negative correlations between 

teachers' ratings and the students' perceptions of strategy use. Negative correlations 

were found for item 3, seeking teacher assistance (r = -.02); item 4, organizing and 
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transforming (r = -.04); item 5, organizing and transforming (r = -.10); and item 

12, intrinsic interest (r = -.18). 

Table 17 

Correlation Coefficients for Control Group Teachers' and Students' Perceptions of the 
Use of Self-Regulated Learning Strategies 

Students' Self-Regulated Strategy Consistency 

Rating Student Self-Regulated 
Learning: A Teacher Scale 

Self-
Evaluation Assist? 

Organizing, 
Transforming 

Goal-Setting, 
Planning 

Seeking 
Information 

Intrinsic 
interest1* 

Self-evaluation 

Item 1 .10 -.05 .14 .17 .14 .18 

Item 2 .07 -.15 -.06 -.04 .17 .05 

Seeking teacher assistance 

Item 3 .15 -.02 -.08 .19 -.03 .15 

Organizing and transforming 

Item 4 .10 -.05 -.04 -.08 .06 .06 

Item 5 .14 -.01 -.10 .03 .10 .15 

Item 6 .11 .03 .01 -.07 .08 .10 

Goal-setting and planning 

Item 7 .39** -.12 .20 .19 .15 .37** 

Item 8 .29** -.22* .07 .05 .13 .23* 

Seeking information 

Item 9 .21 -.09 .05 .12 .09 .21 

Item 10 .25* -.14 .12 .12 .12 .24* 

Intrinsic Interest 

Item 11 .08 -.04 -.15 -.01 .06 .06 

Item 12 -.18 -.09 -.11 -.22 -.01 -.18 

Note. For students, n = 81; teachers, n = 5. * Assist, refers to seeking teacher assistance. bIntrinsic interest, represents a mean 

student strategy consistency score for self-evaluation, goal-setting and planning, and self-consequating. *p < .05. **/> < .01. 

The intercorrelations among the control teachers' rated items and the students' 

self-reported categories showed more positive and significant relationships than did 
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the item-to-category correlations. Significantly positive relationships were noted 

between the students' reported self-evaluation and the teachers' ratings of item 7 (r -

.39, p < .01) and item 8 (r = .29, p < .01) as indicators of goal-setting and 

planning. These items were also significantly related to the students' intrinsic interest 

category. Item 7 showed a moderately significant positive relationship (r = .37, p 

< .01), while the correlation for item 8 (r = .23, p < .05) was small, but significant. 

The only other significant relationship detected between items'and categories was for 

item 10 (seeking information). Item 10 showed a small, significant positive 

correlation (r = .25, p <.05) with students' self-evaluation and a small, significant 

positive correlation (r = .24, p < .05) with the student category representing intrinsic 

interest. 

The correlations between the control teachers' RSSRL item ratings and the 

students' self-reported, use of learning strategy categories do not support the 

contention that these items are indicators for the identified strategies. Overall, 

discrepancies were evident between the teachers' and students' perceptions of 

self-regulated strategy use. 

Testing Differences Between Correlations 

Inspection of Table 16 and Table 17 shows more positive correlations between 

teachers' and students' perceptions for the treatment group teachers than for the 

control group teachers. To test whether significant teacher-student relationship 

differences existed for individual items, the differences between correlations were 

calculated using Fisher's z transformation (Hinkle, Wiersma, & Jurs, 1988). 

Differences were calculated for the correlations between the items (i.e., teachers' 
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ratings) and the categories (i.e., students' self-report) as shown on the main diagonals 

of Table 16 for treatment teachers and Table 17 for the control teachers. 

The differences between correlations were determined using Fisher's z 

transformation (Hinkle et al., 1988). According to this approach, correlations are first 

converted to z-scores and the difference between the scores is calculated. The test 

statistic is a z-value, which is compared against the normal distribution. The 

correlations and z-values for the treatment and control teachers are reported in Table 

18. It was informative to find that for the 12 RSSRL items there was only one item 

on which the treatment and control group teachers' correlation coefficients differed. 

Item 12 related to the category of students' intrinsic interest. A significant difference 

was evident between the treatment teachers' correlation coefficient (r = .26) and the 

control teachers' correlation coefficient (r = - .18), z(158) = 2.80, p < .01. 

Only the item-to-category correlations were compared. The possibility exists 

that there were significant differences among the intercorrelations, but this was not 

explored. Correlational analyses revealed that the RSSRL items were not strongly 

correlated with students' self-regulated learning categories for which they were 

assumed to be representative. Testing the differences between correlations showed 

that, overall, the treatment teachers' item-to-category correlation coefficients and the 

control teachers' item-to-category correlation coefficients were not significantly 

different, except for one item. 
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Table 18 

Testing Differences Between Correlations for Treatment and Control Teachers' Rating 
of Student Self-Regulated Learning 

Rating Student Self-Regulated Learning: 
A Teacher Scale 

Treatment Control 
Student n = 83 Student n = 81 
Teacher n = 4 Teacher n = 5 

Item Pearson r* Pearson r8 z-Valueb 

Self-evaluation 
1. Does this student display awareness concerning how well he/she has 
done on a test before you have graded it? 

2. Does this student solicit further information regarding your grades or 
evaluations of his or her school work? 

Seeking teacher assistance 
3. Will this student seek assistance from you on his/her own when he/she 
is having difficulty understanding homework? 

Organizing and transforming 
4. Does this student offer relevant information that was not mentioned in 
the text or previous class discussion? 

5. Will this student ask unusual or insightful questions in class? 

6. Does this student express and defend opinions that may differ from 
yours or those of classmates? 

Goal-setting and planning 
7. Does this student complete assignments on or before the specified 
deadline? 

8. Is the student prepared to participate in class on a daily basis? 

Seeking information 
9. Does this student solicit additional information about the exact nature 
of forthcoming tests? 

10. Does this student solicit additional information about your 
expectations or preferences concerning homework assignments? 

Intrinsic interest 
11. Does this student express interest in course matter? 

12. Will this student volunteer for special tasks, duties, or activities 
related to coursework? 

.311 

.307 

-.089 

.158 

.192 

.160 

.143 

.061 

.244 

.183 

.200 

.262 

.103 

.073 

-.017 

-.035 

-.095 

.008 

.194 

.046 

.093 

.116 

.060 

-.175 

1.38 

1.53 

-0.45 

1.22 

1.82 

0.96 

0.86 

0.09 

0.98 

0.43 

1.65 

2.80** 

Note. 'Correlation between teachers' item ratings and students' self-reported strategy consistency. bBased on Fisher' 

transformation. ^.05:158 = 1.96. 2^.01:158 = 2.58. **/><.01. 

s z 
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Qualitative Analysis of the Thinking Log 

The 10th research question concerned the qualitative content analysis of the 

experimental students' written entries in their thinking log. The thinking log, a 

journal allowing students to process their thinking in written form, was one 

component of the strategic thinking class in which the experimental students 

participated. The thinking log allowed students to bring their thinking to a conscious 

level and to self-reflect on their own thinking process. Additionally, the thinking log 

made students' thinking visible to the teacher and facilitated continuous assessment of 

the students' thinking processes. 

The occasions on which the experimental students wrote in their logs were 

selected by the strategic thinking teacher. The first entries were written in November 

1992, and concluding entries were made in February 1993. The teacher was guided 

by the optional scenarios relating to the 14 categories of self-regulated learning 

described in Appendix K. The students kept a spiral notebook of the assigned entries. 

Before or immediately following a lesson, the teacher presented a lead-in that became 

the focus for the students' writing. The scenarios to which the students responded are 

listed in Appendix I. 

The students' notebooks were collected in December 1992 and, finally, in 

March 1993. On these occasions the entries were transcribed using Qualpro, a 

qualitative research tool for DOS compatible computers. Hard copy extracted from 

Qualpro identified the students, their achievement group, and their responses to each 

of the scenarios. The transcriptions were analyzed and compiled into matrices to give 

an overview of the high, medium, and low achievement groups' responses to each of 

the thinking log entries. A comparative method of data analysis was used to search 
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for commonalities and differences among the high, medium, and low achievement 

groups' self-regulated learning. 

A second set of matrices was created to synthesize the students' responses to 

selected topics from the thinking log. These topics included (a) self-evaluation of 

learning characteristics, (b) goals for the year, (c) remembering new vocabulary 

words, (d) understanding unknown words in a text, and (e) approaches to studying at 

home. The students' responses to the various topics are displayed in Table 19. 

Self-Evaluation of Learning 

Students' replies to the first topic, self-evaluation of learning, provided an 

impression of the students' beliefs about their learning characteristics. They described 

how they felt about themselves as learners. Analysis of the data revealed statements 

related to learning strengths, limitations, personal insight into learning, best methods 

for learning, and beliefs about learning outcomes. 

In describing their strengths as learners, high achieving students were very 

specific. They emphasized their ability to apply logic, to process information quickly, 

to solve problems, to interpret information, to comprehend, to focus attention, and to 

relate to the subject matter. The medium achieving students' responses were less 

precise; they identified their smartness, creativity, listening ability, ease of learning, 

and diligence in completing their homework. The low achieving students described 

their learning strengths in very general terms. They claimed that they were good or 

fast learners, energetic, good listeners, or good at remembering information. The 

tendency for higher achieving students to describe their thinking and learning with 

specificity and clarity and for lower achieving students to describe their learning and 
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Table 19 

Qualitative Analysis of the Thinking Log for High. Medium, and Low Achievement 

High Medium Low 

Strenghts Smart with numbers 
Think logically 
Take in information quickly 
Can do things in my head 
Can solve problems 
Can interpret information 
Good comprehension 
Can focus, pay attention 
Ask questions 
Relate to the subject 

Limitations Attitude 
Terrible at weekend homework 
Hard for me to memorize 
Sometimes forgetful 
Daydream 

Self-Evaluation of Learning 

Smart, intelligent 
Good with numbers 
Creative 
Good listener 
Solve hard problems 
Learn things quickly 
Do my homework 

Doze off into dreamland 
Tend to goof off 
Get bored easily 
Sometimes get confused 
Can't always explain what I learn 

Good learner 
Fast learner 
Information soaks in 
Expressive and energetic 
Remember things 
Listen well 

Confused at times 
Don't understand a lot of 
stuff 
Don't study enough 
Hard to store information 
in my head 

Personal Like to learn new things 
Insight If it's hard, it'll take me a while 

Start right away, work quickly 
When I stuqible, I try again 
Good at subjects that interest me 
I like working alone 

Learn Best Experience it, not talk about it 
See things being done, hear it 
Hands-on type of learner 
Do better if subject is fully explained 

Future Outcomes Education is the key to everything 
Feel good when learn something 
useful 
Schoolwork will help me to be 
successful 
Help me to get a good job 

Learning sometimes easy, sometimes 
hard 
Hard material takes more time to 
learn 
If I pay attention, I learn 

If given right information, I can 
learn 

Don't feel good about 
myself 
Don't think I'm a good 
learner 
Feel I'm a failure for 
trying so hard to learn 
Not perfect, but not stupid 

Academic Make all As the rest of the year 
Get all As or at least high Bs 
Make good grades 

Goals for the Year 

Get straight As 
Make As and Bs 
Make better/good grades 
Get As so I can go to college 
Turn in homework on time 

Get straight As 
Get on A/B honor roll 
Make better/good grades 
Do well on all my tests 
Turn in my homework 

(table continues) 
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High Medium Low 

Personal Succeed, things not good at 
Succeed, best of ability 
Study harder 
Gain more knowledge 
Get into gifted program 
Learn to enjoy my classes more 
Learn exciting things 

Be one of the smart people (pay 
attention, not afraid to answer) 
Get along with my teachers 
Be organized person 
Learn a lot from each class 

Have teachers like me 
Become more organized 
Become a better writer 
Become someone 
important, so people notice 

Rehearsing, 
Memorizing 

Organize, 
Transform 

Social 
Assistance 

Remembering New Vocabulary Words 

Say words in tape recorder, listen 
Repeat words over and over, quiz 
myself 
Take small part of information, learn 
it, then take another part. 
Intermittent practice 
Make up sayings to remember 
Classify words: know—don't know 
Write words and definitions 
Type words on computer 

Break the words into syllables 
Think of relationship between the 
word and the definition 
Try to think of familiar synonyms 

Ask mom or friend for help 

Tape words, listen at night 
Repeat words over and over 
Write words, close my eyes and say 
five times, say in mirror 
Study unknown words 
Make a story out of words 
Make a mental picture of words 
Think of tricks to remember 
Write words and definitions 

Find word with a word related to 
meaning 
Try to use words in a sentence 

Have mom, sister quiz me 

Make a tape, listen 
Repeat words over and 
over 
Say words out loud, then 
in my mind 
Write words on paper 
Make flashcards 

Have brother, parents quiz 
me 

Seeking Glossary 
Information Dictionary 

Read definition 
Look up words in definition 
don't understand 
Find meaning that fits 
Thesaurus 
Computer— "bookshelf 

Understanding Unknown Words in a Text 

Glossary 
Dictionary 
Key—see how pronounced 
Encyclopedia 

Glossary 
Dictionary 

Comprehension Read to the end of the paragraph—see 
Monitoring if word explained 

Relate dictionary definition to 
sentence—does it make sense 
Read-substitute synonym for 
unknown word 
Look at words around unknown 
word 
Read—substitute dictionary 
meaning for unknown word 

Social Ask teacher 
Assistance Ask parents 

Write, say dictionary meaning 
Get picture in my head of what 
words are saying 
Read the words around difficult 
word. 

Ask teacher 
Ask parents 
Get a friend to go over it with me 

Write definitions 
Write meaning in my own 
words 
Look the through chapter, 
see what its about 

Ask teacher 
Ask parents 
Ask friends, smart 
classmate 

(table continues) 
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High Medium Low 

Approaches to Studying at Home 

Environment Study in bedroom 
Study in living room, den 
Study at kitchen table 
Lots of light, sunlight 
Quiet (close door, different place) 
Radio on (low) 
TV on (one student) 

Study in bedroom 
Study in office, living room 
Study at kitchen table 
No particular place 
Lots of light, sunlight 
Quiet (block out noise) 
Radio, stereo on 
TV on 

Study in bedroom 
Study at kitchen table 
Get in quiet corner 
Radio, stereo on 
TV on 

Personal Get comfortable, relaxed 
Have a snack 
Frustrated, do something else 
Take a break—no breaks 
Hard work-turn radio off 

Get comfortable 
Have a snack 
Frustrated-take a break 
Break-no break 

Get comfortable 
Have a snack 
Take a break 

Planning Schedule—when to do homework Schedule a time 
Arrange schedule to fit activities Don't follow a schedule 
(dance, music, sports, TV shows) Do easiest things first 
Follow subject schedule for homework Study tests first, then subjects 
Study hardest part of material first Do homework by order of 

importance 

Do little homework, play, 
then finish. 
Play first, then homework 
Schedule time (30 to 45 
minutes) 
Lots of homework, start 
right away 

thinking in more general, ambiguous language was prevalent throughout the analysis 

of the students' entries. 

When asked to describe their learning limitations, high achieving students were 

cognizant of the effect of attitude on learning, as well as their forgetfulness and 

daydreaming. Students in the medium achievement group mentioned being limited by 

goofing off, being bored, and sometimes dozing off into dreamland. Students in the 

low achievement group felt their confusion and difficulty understanding were 

weaknesses. They also confessed to not studying enough. 

Some of the students' statements showed keen personal insight into their 

characteristics as learners. The statements for high achieving students conveyed their 

personal interest in learning, tenacity for task completion, and independence. 

Medium achieving students were aware that some content is learned easily, other 
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content is more difficult. Comments made by the low achievement group for the 

November journal entry revealed negative self-perceptions and a tendency to value 

high ability above effort. It was revealing that one student replied, "I feel I'm a 

failure for trying so hard to learn." 

High achieving students were aware that they learned best by experiencing, 

hearing, seeing, and having things well-explained. The need to be given the right 

information to improve learning was also expressed by the medium group. A unique 

quality of high achieving students was their ability to envision future valued outcomes 

and utility from their current learning. They saw education as a key to a good job 

and future success. It was informative that no students in the low achievement group 

made statements related to preferred learning modalities or the relevance of education 

to their future. 

Goals for the Year 

In November, the students in the strategic thinking class set goals that they 

wanted to accomplish during the school year. The thinking log entry was made prior 

to a unit of instruction on goal-setting. The goals that the students identified in 

November tended to be very general and long-range. In contrast, the students later 

learned to focus on more specific and proximal goals. In synthesizing the data, it was 

apparent that the students' goals were of both an academic and a personal nature. 

Academically, all three groups of students were concerned with their grades. 

Making the A honor roll or the A and B honor roll was a high priority for the 

students. Other students mentioned wanting to make good or better grades. Students 

from the medium and low achievement group set goals related to turning in 

homework consistently during the school year. 
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The students also mentioned various goals of a more personal nature. High 

achieving students wanted to be more successful, gain more knowledge, enjoy classes 

more, and learn about exciting things. Students in the medium achievement group 

wanted to get along with the teachers, be organized, and learn from their classes. 

Those in the low achievement group aimed to be organized, better writers, liked by 

the teachers, and to be recognized as someone important. 

Remembering New Vocabulary Words 

On another occasion, the students reflected on their approach to committing 

social studies vocabulary words to memory. The data analysis disclosed students' 

descriptions related to the self-regulated learning categories of rehearsing and 

memorizing, organizing and transforming information, and seeking social assistance. 

High achieving students mentioned some effective and varied methods for 

committing vocabulary words to memory. Named approaches included listening to a 

tape recording, repetitive practice followed by a self-quiz, breaking the information 

into segments to learn it, using intermittent practice, and employing mnemonic 

devices. Writing the definitions and typing them on the computer were also viewed 

as useful to facilitate memory. One student mentioned classifying the words 

according to "I know this" and "What the heck does this mean?" in order to use time 

memorizing the unknown. Students in the medium achievement group mentioned 

many of the same memory techniques as the high group. Several students mentioned 

mnemonic devices such as making a word story, thinking of letter clues, or forming 

mental images. In contrast, the memory strategies offered by the low achievement 

group included the far less creative methods of repeating the words, writing 

definitions, and making flashcards. 
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Only the high and medium achievement group students saw a need to 

transform the information to make it more meaningful. They mentioned breaking the 

words into syllables, thinking of the relationship between the word and the definition, 

thinking of familiar synonyms for the words, and creating sentences for the words. 

All three groups mentioned seeking social assistance to help learn the vocabulary 

words. Usually, assistance meant asking a family member to quiz them on the words 

after they committed them to memory. 

Understanding Unknown Words in a Text 

On another day, the students described the procedures they employed when 

unknown words were encountered while reading a text. The students' approaches to 

achieving understanding were classified according the categories of seeking 

information, comprehension-monitoring, and seeking social assistance. All three 

groups of students mentioned the glossary and dictionary as information sources; in 

addition, the encyclopedia was named by the medium group. The students in the high 

achievement group gave explicit descriptions of how the information sources were 

used, and added the thesaurus and the computer as alternative sources. 

Besides seeking information, the students described comprehension monitoring 

strategies they utilized while reading texts. The low achievement group mentioned 

focusing on the meaning of unknown words and previewing the chapter. The medium 

achievement group concentrated on word meaning, used visualization, and applied 

contextual analysis as comprehension monitoring strategies. Students in the high 

achievement group mentioned comprehension monitoring strategies more consistently 

than did students in the other two groups. They cited the importance of using context 

clues, questioning whether the material made sense, substituting synonyms and 
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dictionary meanings for the unknown words, and reading to the end of paragraphs to 

see if the words were explained or defined. In addition to their own personal 

initiatives to achieve understanding, the students in all groups mentioned seeking 

social assistance from teachers, parents, and peers for further explanation and 

clarification. 

Approaches to Studying at Home 

One element of the strategic thinking course focused on teaching students how 

to arrange a supportive environment for learning. As a precursor to the discussion, 

the students wrote about their current approach to studying at home. The students 

comments were categorized according to the environment they selected for studying, 

their personal study habits, and the planning strategies they used to complete their 

homework on schedule. 

The majority of the students named their own bedroom as the place where they 

did homework. Less frequently, the living room, den, office, or kitchen table were 

named as locations. Students in the high achievement group almost unanimously 

mentioned the need to create a quiet place for studying. Nevertheless, many students 

mentioned that having the radio on low volume helped them to study. Only one high 

achieving student said the television was on while studying. 

Most of the students in the medium achievement group preferred a quiet place 

to study; however, they also thought having the radio and stereo on helped them to 

study better. Numerous students in the medium group reported studying with the 

television on, although some confessed that it was a distraction. The students in the 

low achievement group were less likely to believe they needed a quiet place to study; 

they believed having the radio or stereo on was helpful for studying. Many of the 
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students in the low achievement group said they studied while watching television. 

The students in all of the achievement groups preferred to get comfortable to study, 

and ate snacks while doing their work. Many students mentioned taking breaks to 

renew their concentration, while some students said they did not allow themselves to 

take a break before their homework was finished. 

Some differences were noted in the planning strategies used by the various 

achievement groups. Students in the high achievement group reported adhering to 

structured schedules. They arranged their routine to fit the other activities in which 

they were involved. Additionally, they ordered their studying to complete their most 

difficult homework assignments first. The students in the medium achievement group 

often mentioned schedules, but they did not explicitly define their time frames. Some 

medium achieving students mentioned studying the easiest, rather than the most 

difficult, material first. For the low achievement group, there was very little 

emphasis on a set schedule. It seemed that decisions about how and when to do 

homework were made on a day-to-day basis as opposed to long-range planning. 

Often, play came first and homework later. After the students described their 

learning environment in the thinking log, their study habits were a topic for 

discussion. They engaged in self-examination and cooperative group sharing to 

determine whether the study methods they used were effective or ineffective. 

The thinking log provided a record of the ideas and thoughts that the students 

expressed while participating in the strategic thinking class. The analysis of the 

thinking log is not intended to be a summative appraisal of the effectiveness of the 

strategic thinking class. On the contrary, its purpose is to provide insight into the 

students' thinking processes, to allow comparisons among the various groups, and to 
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reveal the nature of the students' self-regulated learning. The analysis is not 

comprehensive; it simply offers a glimpse at the kinds of topics that provided a focus 

for the students' self-reflection and class discussion. 



CHAPTER 5 

CONCLUSIONS, SIGNIFICANCE, AND IMPLICATIONS 

This final chapter of the dissertation is composed of four sections. Part one, 

Summary of the Major Findings, includes a summary and discussion of the findings 

for the 10 research questions addressed. The first part is divided into four 

subsections: (a) Self-Regulated Learning, (b) Theory of Intelligence and Confidence 

of Intelligence, (c) Teachers' Ratings of Self-Regulated Learning, and (d) The 

Thinking Log. The second part, Implications for Theory, provides a discussion of the 

major findings in relation to the theoretical framework and the past research in the 

field. Part three, Implications for Practice, proposes applications of the findings to 

educational practice. Part four, Recommendations for Future Research, provides 

suggestions for subsequent research efforts. 

Summary of the Major Findings 

Various instruments were implemented in this study to investigate the 

subprocesses of students' self-regulated learning and students' motivation for learning. 

The overriding problem was to determine whether or not sixth-grade students could 

be taught to use self-regulated thinking and learning strategies. The following 

sections include discussion of the findings of research questions related to this 

problem. 

140 
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Self-Regulated Learning 

Research Question One 

The first research question asked: What self-regulated learning strategies do 

experimental and control group subjects report having used during individual pretest-

posttest structured interviews? To answer this question, descriptive statistics were 

compiled for the experimental and control students' pretest and posttest scores on the 

Self-Regulated Learning Interview Schedule (SRLIS). Mean scores and standard 

deviations were derived for strategy use, strategy frequency, and strategy consistency 

for both the experimental and control group subjects. 

The pretest findings for the three indicators revealed that there were only 

minor differences between the experimental and control group subjects' tendencies to 

rely on the 14 self-regulated learning strategies and the one nonself-regulated learning 

category, other. Students from both groups tended to mention the full spectrum of 

categories as strategies they used for learning tasks. The one exception was the 

strategy of reviewing tests. Reviewing tests was seldom mentioned, by either group, 

as a strategy used to improve learning. Both groups relied frequently and consistently 

on self-evaluating, environmental structuring, and seeking adult assistance as 

strategies for learning. The mentioning of self-evaluation indicated that early in the 

sixth grade, students were employing self-monitoring of personal progress to some 

extent. 

The SRLIS pretest and posttest scores offered a look at the changes in sixth 

graders' mean scores over the course of a school year. Comparing the pretest SRLIS 

means with the posttest means confirmed that from September 1992 to March 1993, 

there was evidence of incremental change in the sixth graders' strategy frequency and 
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strategy consistency scores for most of the 15 categories of self-regulation. The 

exceptions for the control group were the categories of goal-setting and planning, 

keeping records and monitoring, and rehearsing and memorizing; each showed very 

slight declines. For the treatment group, there was a slight decrease in seeking adult 

assistance and a more substantial decrease in mentioning nonself-regulated learning 

statements. The incremental change noted in the current study is consonant with 

evidence showing a developmental progression by grade levels in the acquisition of 

self-regulated learning strategies (Zimmerman & Martinez-Pons, 1990). 

Although progressively higher scores were apparent for the posttest scores, 

some conspicuous differences were evident between the treatment and control groups' 

use of self-regulation. The mean scores for strategy frequency and strategy 

consistency for the treatment group were substantially higher for the categories of 

self-evaluating, organizing and transforming, goal-setting and planning, and keeping 

records and monitoring. Mean scores showed that the control group mentioned 

reviewing notes and the nonself-regulated learning strategy, other, more often than 

did the treatment group. Determining the significance of these differences is 

addressed later in this chapter. 

Research Question Two 

The second research question asked: Are there significant mean score 

differences as measured by the SRLIS for the experimental and control group 

students? The findings for research question two appraised the effectiveness of a 

strategic thinking intervention in differentiating the self-regulated learning strategies 

used by the experimental and control groups. The subjects in the experimental school 

participated in a strategic thinking class designed to develop conducive attitudes, 
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behaviors, and practices for thinking. They learned about the nature of intelligence, 

developed a personalized program for study, and used a notebook called the agenda 

for goal-setting, planning, and assignment tracking. They had lessons on 

metacognitive and organizational strategies. They wrote in a thinking log about the 

thinking processes they used. Throughout the school year, the students had 

opportunities to extend their critical and creative thinking in addition to developing 

their problem solving abilities. At the control school there was also an emphasis on 

developing thoughtful classroom environments; however, individual teachers retained 

the primary responsibility for infusing thinking into the curriculum rather than having 

a specific class focusing on the students' thinking processes. 

When the groups' mean scores for strategy frequency and strategy consistency 

were compared, it was evident that significant differences existed. Analysis of 

variance results showed that for both strategy frequency and strategy consistency 

scores, the treatment group reported using the vital self-regulated learning strategies 

of self-evaluating, organizing and transforming, goal-setting and planning, and 

keeping records and monitoring significantly more often than did the control group. 

In addition, for strategy consistency, the students participating in the treatment 

professed to rehearse and memorize information and to structure their environment to 

a significantly greater degree than did the control subjects. 

The following statements illustrate the kinds of strategies that the experimental 

students reported for the significant categories. As an example of self-evaluation, one 

treatment student reported, "When I finish, I read back over my paper to see that all 

the information I want is there." Describing an organizing and transforming strategy, 

another student replied, "I go back and find another math problem like it that we did 



144 

in class. I see how the problem was worked out, then I try to do the other problem 

the same way." A student described her goal-setting and planning by reporting, "I 

plan my time. If I have to do 40 notecards, I'd do 4 a day.11 Student comments 

related to rehearsing and memorizing were only counted when they specifically 

described a strategy used. For example, one student said, "I try to make mental 

pictures in my head of the information I'm learning." Other students reported 

drawing pictures or employing mnemonic devices. 

For keeping records and monitoring, treatment students often mentioned, "I 

take notes in class;" "I write down important information to remember;" or "I write it 

in my agenda to remember when assignments are due." The students' environmental 

structuring behaviors were described by such comments as, "I go to my room and try 

to block out all the noise;" "I study in my room. I lay all my books out around me 

on the floor;" "I prop myself up in bed, have a drink, get myself relaxed, and then 

study." 

The control subjects also reported similar kinds of self-evaluating, organizing 

and transforming, goal-setting and planning, recording and monitoring statements, 

rehearsing and memorizing, and environmental structuring statements, but not with 

the same frequency or consistency reported by the treatment group. In contrast, the 

control group subjects related significantly more other, nonself-regulated learning 

strategies, such as "I try harder;" "I try to do the best I can;" "I try to remember;" "I 

usually don't study;" or "My mom makes me finish my homework." 

The differentiation between the treatment and control groups' strategy use was 

portrayed by the positive, and several significant, effect sizes favoring the treatment 

group for 11 out of the 14 categories of self-regulated learning. The negative effect 
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sizes characterized the control subjects' reliance on adult assistance, reviewing notes 

(i.e., notes, papers, study guides, etc.), and reviewing tests, as well as making other 

statements unrelated to productive learning. 

These discriminating findings are important because prior research links 

learners' strategical tendencies with academic achievement (e.g., Sink, Barnett, & 

Hixon, 1991; Zimmerman & Martinez-Pons, 1990). In addition, these results further 

substantiate research suggesting that learning strategies can be taught (e.g., Weinstein 

& Mayer, 1986). 

Research Question Three 

The third research question asked: Are there significant mean score 

differences as measured by the SRLIS for achievement groups (high, medium, and 

low) within experimental and control groups? The interpretation of achievement 

group effects must be based on the criteria used for group formation. 

Norm-Referenced Achievement Program for Texas (NAPT) percentile rank scores 

were used to identify low (< 60th percentile), medium (< 90th percentile), and high 

(> = 90th percentile) achievement groups. Comparisons with other populations 

must be made within this frame of reference. 

Comparisons for achievement group effects on strategy frequency and strategy 

consistency scores revealed significant differences among high, medium, and low 

achievement groups. However, the distinctions were not as pronounced as might be 

anticipated based on prior research evidence (e.g., Zimmerman & Martinez-Pons, 

1986,1990). Nevertheless, significant achievement group effects were evident for the 

self-regulated learning categories of self-evaluating, organizing and transforming, self-
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consequating, seeking teacher assistance, and other, nonself-regulated learning 

statements. 

The high achievement group tended to rely more on self-evaluation, organizing 

and transforming information, and assigning self-consequences for success or failure. 

The medium achievement group was significantly less likely than the high group to 

use self-evaluation or organizing and transforming strategies; however, there was no 

significant difference between the high and medium achievement groups for assigning 

self-consequences. For strategy consistency, the high to medium group differences 

for self-evaluation were not statistically reliable. In contrast, students in the low 

achievement group were more likely to seek teacher assistance or to use nonself-

regulated learning strategies than were students in the high and medium achievement 

groups. 

Generally, it seems that the high achieving students relied on self-generated, 

personal processes to induce behaviors that produced valued outcomes. The higher 

achieving students often prefaced their descriptions of learning with such phrases as, 

"I think . . . ," "I tell myself . . . ," or "I think to myself . . . ." High achieving 

students often made self-evaluating statements such as, "I look at the ideas I put down 

on the paper and see if there are any other ideas that would help me to get a better 

grade," or "I read over my paper a couple of times; if I see something wrong, I 

change it." In terms of organizing and transforming information, high achieving 

students mentioned such strategies as outlining, using the process approach for 

writing, using scratch paper to go through the steps of a mathematics problem, or 

working backwards to solve a problem. 
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Students in both the high and medium achievement groups named assigning 

self-consequences more often than did students in the low group, although differences 

were only reliable for the high achievers. Self-consequating involved students' actual 

or imagined self-rewards for success or self-punishment for failure. One student 

reported, "I think about the money I get for good grades," while another student said, 

"I think, if I get all this homework done, I can do something else I want to do." One 

visionary student replied, "I want to make good grades so I'll be successful in the 

future." 

Low achieving students showed a significantly greater tendency to seek teacher 

assistance and to report using nonself-regulated learning strategies than did the high 

and medium achieving students. It is reasonable to assume that lower achieving 

students rely on teachers more often to improve their learning than do high or 

medium achieving students. However, a distinctly less-positive approach to learning 

was noted for the low achievement group's nonself-regulated learning behavior. Low 

achieving students often made such statements as, "I mark any answer to get it done," 

"I just try to figure it out," "I try harder," or "Mom says I have to do my 

homework." Many of the students' comments seemed to indicate a high level of 

frustration. Some revealed an imposition of will power (e.g., try harder) or reactive 

statements (e.g., If I don't get homework done, I'm grounded) (Zimmerman & 

Martinez-Pons, 1986). 

It was surprising that high, compared to low, achievement group differences 

were significant for only 4 of the 14 categories of self-regulation. This stands in 

contrast to Zimmerman and Martinez-Pons' (1986) report that high achieving 10th 

graders reported significantly greater use of 13 of the 14 categories. A possible 
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explanation for the disparity was revealed by examining the mean scores for the low, 

medium, and high achievement groups within the treatment and control schools. The 

mean scores showed that, in many cases, the low and medium treatment groups were 

outperforming their respective groups from the control school. Although there was 

no significant interaction among the schools and the achievement groups, it seems 

feasible that the low and medium treatment students' superior performance contributed 

to limited achievement group effects. 

Research Question Four 

The fourth research question asked: Are there significant mean score 

differences as measured by the SRLIS for male and female experimental and control 

group subjects? Based on the literature, significant differences in the self-regulated 

learning strategies employed by male and female subjects were not unexpected. 

However, both strategy frequency and strategy consistency, female subjects were 

significantly more likely to seek adult assistance, review notes, review texts, and 

structure their environment to improve learning. On the other hand, males reported 

seeking information more often, and were more likely to mention nonself-regulated 

learning statements than were their female counterparts. 

The following statements describe strategies reported by female subjects for 

the significant categories. Some female students described structuring their 

environment by studying on their beds with pillows to keep them comfortable, sitting 

at desks with materials arranged to the side, keeping the bedroom door closed to 

block out noise, and looking for a quiet place with no distractions. Female subjects 

were also more likely to seek adult assistance. This predominantly meant asking mom 

or dad for help with an assignment or test. Female subjects also reviewed materials 
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significantly more often than did males, to improve their learning. They mentioned 

reviewing their notes, papers, or study guides to prepare for an assignment or an 

upcoming test. Female subjects reported reading or rereading their texts more often 

to learn the material they were expected to know. The female subjects apparently 

were aware of and relied on many of the school-like behaviors they had acquired 

through the years for successful school performance. Consequently, when they 

structured their environment at home, it was often to create a quiet, orderly place 

where they could concentrate on their homework. 

The two significant results for males suggested diametrically opposed 

approaches to learning. On the one hand, male subjects named seeking information 

as a strategy used for learning significantly more often than did females. Males often 

reported going to the library, reading the encyclopedia, using a calculator to find an 

answer, checking the dictionary, looking up words in the thesaurus, or using their 

computer for learning. Although this was only one significant finding, it suggests that 

males demonstrated a self-confidence in their ability to find answers independently, 

whereas females tended to look to social and environmental supports to enhance their 

learning. This explanation is consonant with previous results regarding male and 

female self-efficacy beliefs and levels of confidence in their abilities (e.g., Parsons, 

Meece, Adler, & Kaczala, 1982; Zimmerman & Martinez-Pons, 1990). 

A less-positive result for males was the significantly greater frequency with 

which they mentioned nonself-regulated learning statements as compared to females. 

This seemed to be especially prevalent for low achieving male subjects, who reported 

such statements as, "I never study," "Studying confuses me," "I just guess," or "My 

parents take things away if I don't get good grades." The results for males revealed 
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a dichotomy between either a very positive, self-regulated approach or an absence of 

self-regulation. 

Theory of Intelligence and Confidence of Intelligence 

There is evidence that individuals have beliefs or theories about intelligence. 

Entity theorists tend to believe that intelligence cannot change, while incremental 

theorists maintain that intelligence is a malleable quality. Students' confidence in 

their intelligence has also been related to varying patterns of behavior and tendencies 

for individuals to adopt either learning or performance goals (Ames & Archer, 1988; 

Diener & Dweck, 1978, 1980; Dweck & Bempechat, 1983; Dweck & Leggett, 1988). 

Research Question Five 

The fifth question asked: Are there significant mean score differences as 

measured by the SRLIS between experimental and control group subjects whose 

implicit theory of intelligence embodies an entity or incremental orientation and 

whose confidence of intelligence is high or low? This analysis required the creation 

of explicitly defined samples of students. Students were categorized by their theory 

of intelligence (entity, incremental) and confidence of intelligence (high, low). Those 

who did not fit the explicit criteria were dropped from the analysis. Multivariate 

analysis revealed no significant main effects for the students' theory of intelligence or 

confidence of intelligence. Additionally, no significant interactions were found among 

experimental and control groups, theory of intelligence, and confidence of 

intelligence. 

Although no significant multivariate main effect was found for confidence of 

intelligence, follow-up univariate tests disclosed some intriguing results related to the 
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students' confidence of intelligence. For strategy frequency, students from both 

schools with high confidence in their intelligence reported using organizing and 

transforming and rehearsing and memorizing significantly more often than did 

students with low confidence. Examining strategy consistency comparisons revealed 

that students with high confidence in their intelligence demonstrated self-regulation 

through self-evaluating, organizing and transforming, keeping records and monitoring, 

and rehearsing and memorizing significantly more often than did students with low 

intellectual confidence. 

The results of the current study for sixth-grade students' theory of intelligence 

and confidence of intelligence were in contrast to prior findings suggesting an 

interaction among students' theories of intelligence, confidence of intelligence, and 

their learning behaviors (Ames & Archer, 1988; Diener & Dweck, 1978,1980). In 

this study, the students' theory of intelligence was not a significant factor in 

determining whether or not students would employ learning strategies. On the other 

hand, the students' confidence of intelligence did impact the students' proclivity to 

adopt personal, self-monitoring processes and behaviors to improve their learning. 

Research Questions Six and Seven 

The sixth and seventh research questions asked: Are there significant mean 

score differences between individuals' theories of intelligence for the experimental and 

control group subjects? Are there significant mean score differences between 

individuals' confidence of intelligence for the experimental and control group 

subjects? These two research questions were added to the study to determine whether 

participation in a strategic thinking class impacted the experimental students' beliefs 

about intelligence and their intellectual confidence. 
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One focus of the intervention was learning about the nature of intelligence. 

The results of the analysis of covariance, using the students' pretest scores as 

covariates, indicated that there was no significant difference between the experimental 

and control groups' theories of intelligence. In fact, the control group showed a 

slightly greater tendency toward the incremental theory than did the treatment group. 

This nonsignificant result was not unreasonable, because there has been an overall 

emphasis on student thinking in the school district. The theory of intelligence grand 

mean (M = 4.27) for this population was somewhat higher than the grand mean 

reported for seventh graders (M = 3.98) in the Dweck and Henderson study (1989). 

On the whole, the sixth-grade students in this study generally professed to believe that 

intelligence could be changed (i.e., incremental theorists). 

There was a different conclusion for the confidence of intelligence measure. 

Examination of the mean scores showed that the treatment subjects increased their 

level of intellectual confidence, while the control subjects showed less confidence in 

their intelligence in March than they had professed in September. Comparison of the 

treatment and control groups' mean scores, adjusted for the effect of the pretest, 

indicated that the treatment subjects expressed a significantly higher confidence in 

their intelligence than did the control subjects. These findings are provocative and 

suggest that participation in the strategic thinking class had a positive impact on the 

treatment students' level of intellectual confidence. The results are further explored 

in regard to theory and past research in a subsequent section. 

Teachers' Ratings of Self-Regulated Learning 

The Rating Student Self-Regulated Learning Outcomes: A Teacher Scale 

(RSSRL) was used to assess the teachers' observations of the self-regulated learning 
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strategies used by students in their classes. Items on the questionnaire were designed 

to correlate with the categories on the SRLIS. The instrument provides a means to 

validate students' self-reported statements. The research questions employed in this 

study explored the teachers' perceptions of the various categories of students' self-

regulation and differences between the experimental and control teachers' perceptions 

of their students' strategy use. 

Research Question Eight 

The eighth research question asked: Are there significant differences between 

experimental and control group teachers' perceptions of students' strategy use as 

measured by the RSSRL? The multivariate analysis of variance produced a significant 

main effect for the teachers' group. Univariate tests following the main effect 

uncovered some interesting differences between the experimental and control group 

teachers. 

It was at first surprising to see that the control group teachers rated their 

students significantly higher on the category of self-evaluation, because the control 

students did not mention self-evaluation as frequently or consistently as did the 

experimental students. A possible explanation was found by taking a closer look at 

the item. The item, as it was written, was related to the students' awareness of test 

performance. Awareness of test performance was not consistent with the kinds of 

self-evaluation that the students reported during interviews. 

Another unexpected finding that did not corroborate students' self-reports was 

the category of goal-setting and planning. The control teachers rated their students 

significantly higher on their preparation to participate in class on a daily basis. On 

the second indicator for goal-setting and planning, assignment completion, the 
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treatment teachers' rated their students somewhat higher. A feasible explanation for 

this disparity is the possibility that there are other factors, in addition to goal-setting 

and planning, that influence whether students are prepared to participate or hand in 

assignments on time. For example, the type of discipline that is enforced in such 

cases might impact students' behavior as much as self-initiative. 

The teachers' observations of the students' use of organizing and transforming 

strategies did substantiate the treatment students' higher self-reports. Treatment group 

teachers rated their students significantly higher for offering relevant information in 

class and asking unusual and insightful questions during class. This is an interesting 

result, but it is difficult to make a strong connection between the types of organizing 

and transforming strategies mentioned by students during the interviews and their 

tendencies to offer information in class. 

The items related to students' intrinsic interest were included to assess the 

motivational processes underlying self-regulated learning. Remarkable differences 

were evident between the experimental and control teachers' perceptions of their 

students' intrinsic interest. The treatment teachers believed their students were 

significantly more interested in course matter, and believed their students were more 

likely to volunteer for special tasks, duties, or activities related to coursework than 

did the control teachers. Evidence cited previously revealed that the treatment 

students were engaging the strategies of self-evaluation, organizing and transforming 

information, goal-setting and planning, and record-keeping, while control students 

were more inclined to review their notes or to make other, nonself-regulated learning 

statements. The treatment students relied on goal-oriented, motivated behavior to 
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optimize their learning. It seems logical that teachers would correctly interpret these 

qualities as intrinsic interest in schoolwork and engagement in learning. 

Overall, some corroborating and some conflicting results were found for the 

experimental and control teachers' ratings of students' strategy use. There were 

significant differences, but those differences were not always what was to be expected 

based on the significant findings for the students' self-reported strategy use. Some of 

the disparities might be related to the instrument itself. Because this instrument was 

developed for high school students, some of the items may not be relevant to assess 

the kinds of strategies used by younger school students. 

Research Question Nine 

The ninth research question asked: What is the relationship between teachers' 

perceptions of students' strategy use as measured by the RSSRL and students' 

reported strategy use on the SRLIS for experimental and control group subjects' 

posttest scores? The previous discussion alludes to the relationship between the 

teachers' ratings on the RSSRL and the students' self-reports on the SRLIS. This 

relationship was further explored through correlational analyses and testing differences 

between correlations. 

As stated previously, certain items on the RSSRL were postulated to represent 

the students' self-reported categories of self-evaluation, seeking teacher assistance, 

organizing and transforming, goal-setting and planning, seeking information, and 

intrinsic interest. Because there was no student category for intrinsic interest, it was 

hypothesized that a composite score for self-evaluation, goal-setting and planning, and 

self-consequating would be representative of the students' personal motivation for 

self-regulation. 
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The correlation coefficients showing the relationship between the teachers' 

rated items and their students' self-reported strategy use were examined for the 

treatment and control group teachers. Findings indicated that the item-to-strategy 

correlations were not strong for either the treatment or control group teachers. The 

treatment teachers' observations showed significantly positive correlations with the 

students' categories for only 4 of the 12 RSSRL items. These items were related to 

the categories of self-evaluation, seeking information, and intrinsic interest. For the 

control teachers, no significant correlations were found between any of the 12 RSSRL 

teacher-rated items and the students' categories of self-regulation. These results 

suggest that the items on the RSSRL did not strongly represent the students' self-

regulated learning categories for which they were designated. 

Inspection of Table 16 and Table 17 indicates more positive correlations 

between the teachers' and students' perceptions for the treatment group teachers than 

for the control group teachers. To test whether or not significant differences in the 

relationship between teacher-student perceptions existed, differences between 

correlations were calculated for the item-to-strategy correlations. Testing the 

differences between correlations confirmed that, overall, the treatment teachers' 

item-to-category correlations were not significantly different from the control 

teachers' item-to-category correlations. The one exception was for the category of 

intrinsic interest. A significantly stronger correlation was found between the 

treatment teachers' perceptions of their students' intrinsic interest and the students' 

intrinsic interest category than was evident for the control group correlation. 

Perhaps more interesting than the item-to-strategy correlations were the 

intercorrelations among items. Numerous student self-regulated learning categories 
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showed significant, positive correlations with the various RSSRL items. These results 

seem to support the notion that there is an interrelatedness among items on the 

RSSRL; however, single items do not appear to represent the categories they are 

purported to represent. The assumed affiliation between specific items and the 

students' categories was not substantiated. The finding of stronger intercorrelations 

than correlations lends support to the contention that for the RSSRL, there is an 

underlying construct of self-regulation. This is consonant with Zimmerman and 

Martinez-Pons' (1988) canonical correlation analysis that produced one self-regulated 

learning factor. 

It should also be noted that examination of the statements on the RSSRL 

indicates that some items were less appropriate for younger school students. In 

particular, the current movement in the middle school toward more 

performance-based assessment makes the test-related items less relevant to 

self-regulated learning. Based on the students' interviews, additional or different 

items should be written to more closely reflect the kinds of strategies mentioned by 

the middle school students. 

The Thinking Log 

Research Question Ten 

The 10th research question asked: What self-regulated learning strategies as 

identified by the SRLIS do experimental subjects report using by writing in a thinking 

log while participating in a strategic thinking course? The qualitative analysis of the 

thinking log provided a record of the ideas and thoughts expressed by the sixth-grade 

students as they participated in the strategic thinking class. The purpose of the 
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analysis was to provide insight into the students' thinking processes; to allow 

comparisons among the high, medium, and low achievement groups; and to determine 

whether or not the students mentioned using any of the 14 categories of self-regulated 

learning measured by the SRLIS. The students' thinking log entries reflected the 

developmental process the students experienced in the strategic thinking class. The 

scenarios were used to stimulate the students' thinking. Clarification or extension of 

the students' thinking then became the objective for class lessons and discussion. 

A comparative method revealed commonalities and differences among the 

high, medium, and low achievement groups. Synthesized student responses were 

categorized according to the following topics: (a) self-evaluation of learning, 

(b) goals for the year, (c) remembering new vocabulary words, (d) understanding 

unknown words in a text, and (e) approaches to studying at home. Throughout the 

entries, it was apparent that the higher achieving students described their thinking and 

learning with greater specificity and clarity, and that the students in the low 

achievement group used more general, ambiguous language. 

Initially, the students evaluated their own qualities as learners. The students' 

responses were categorized according to their strengths, limitations, personal insight 

into their learning, best method for learning, and their beliefs about future learning 

outcomes. The high and medium achieving students described their learning strengths 

in precise terms. For example, high achievers saw themselves as logical, problem 

solvers, and attentive; medium achievers believed they were intelligent, good with 

numbers, and creative. In contrast, the low achieving students generally described 

themselves as good or fast learners who remember things. The same specific 
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comments compared to general comments were prevalent when the groups described 

their limitations as learners. 

The students' personal insights into their learning characteristics showed that 

students in the low achievement group often had negative perceptions of themselves as 

learners. There was also an indication that being considered high in ability was 

valued over effort. This was not surprising considering the research that shows 

students prefer to be viewed as high in ability (Harari & Covington, 1981). Subjects 

in the high achievement group were distinguished from subjects in the other two 

groups by preference for certain learning modalities and their tendency to envision 

future valued outcomes of education. The motivated behavior of the students in the 

high achievement group can perhaps be partially explained by their ability to 

cognitively represent future successful outcomes from current initiatives (Bandura, 

1977, 1986). 

In November the students set goals that they wanted to accomplish during the 

school year. Analysis revealed that the goals were very general and long-range. In 

contrast, they later learned to focus on more specific and proximal goals, which 

evidence suggests have a greater impact on achievement (Bandura & Schunk, 1981). 

The students named both academic and personal goals. Academically, all three 

groups were concerned with their grades. A high priority was placed on making the 

A honor roll or A and B honor roll. Additionally, all students mentioned goals of a 

more personal nature, such as gaining knowledge, getting along with the teachers, or 

being organized. Subsequent instruction in the strategic thinking class focused on the 

nature of goal-setting and new goals were formulated. 
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When the students were asked to describe how they committed information to 

memory, the data analysis disclosed that students' descriptions related to the 

self-regulated learning categories of rehearsing and memorizing, organizing and 

transforming information, and seeking social assistance. Students in the high and 

medium achievement group named some varied and effective methods for rehearsing 

and memorizing information. Examples of strategies for memorizing included 

repetitive practice, intermittent practice, mnemonic devices, and listening to a tape 

recording. The memory strategies offered by the low achievement group were far 

less creative. They memorized information by repeating it over and over, writing, 

and making flashcards. Another important difference between the achievement groups 

concerned organizing and transforming information. Only students in the high and 

medium achievement groups saw a need to transform information to make it more 

personally meaningful. For example, they mentioned breaking words into syllables, 

thinking about relationships, substituting synonyms, or creating original sentences to 

remember information. All of the groups shared the common characteristic of 

seeking social assistance from family members to help them learn new vocabulary 

words. 

When the students wrote in their thinking log to describe how unknown words 

in a text were understood, they relied on the strategies of seeking information, 

comprehension monitoring, and seeking social assistance. All of the groups knew the 

glossary and dictionary were important sources of information, but the high achieving 

students described how the sources were used. Additionally, all of the students 

described the comprehension monitoring strategies that they used to make sure they 

understood what they read. Still, these strategies were mentioned more consistently 
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and described more explicitly by the high achievement group. The self-regulated 

learning category of seeking social assistance was named by the students in all of the 

groups. They mentioned seeking assistance from teachers, parents, and peers to 

further their understanding of the text they were reading. 

One additional element of the strategic thinking class focused on teaching 

students how to arrange a supportive environment for learning. The students' 

comments were categorized according to the environment they created for studying, 

their personal study habits, and their planning strategies. The most notable 

environmental differences among the groups were related to the need for quiet and 

watching television. High achieving students required a quiet environment and, 

generally, excluded television. The students in the medium and low achievement 

groups often had the television on while studying. The students' personal study habits 

were similar. Most students liked to be comfortable, to have snacks, or to take 

breaks from studying. Another difference noted among the groups was in regard to 

their planning. The high achieving students adhered to set homework schedules; 

whereas, the medium and low achievement groups had less-structured plans for 

completing their work. 

The qualitative analysis of the students' thinking log entries revealed that the 

students participating in the strategic thinking class named many self-regulated 

learning strategies while writing in their thinking log. Specifically, their statements 

were related to the categories of self-evaluation, goal-setting and planning, rehearsing 

and memorizing, organizing and transforming, seeking information, environmental 

structuring, and seeking social assistance. Comparisons among the high, medium, 

and low achievement groups indicated numerous similarities and some differences. 
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The overall value of the qualitative analysis is its usefulness to guide instruction. 

Learner characteristics were revealed that affect the level of achievement a student is 

likely to attain. Instruction aimed at teaching self-regulated learning strategies 

appears to be a needed element for the middle school curriculum. 

Implications for Theory 

The results of this study are generally consistent with much of the previous 

research conducted to investigate students' use of self-regulated learning strategies. 

The present study builds on the findings of previous research,- but it also offers new 

insights into students' reported use of learning strategies in a public school setting. 

Additionally, the results pertaining to the students' theories of intelligence and 

confidence of intelligence reveal some contrasts with previous findings. The results 

of this study are synthesized into five significant findings that have implications for 

self-regulated learning theory and achievement motivation theory. These significant 

findings are discussed in the following sections. 

Contrasting Learner Characteristics for 
Treatment and Control Students 

Self-regulated learners are "metacognitively, motivationally, and behaviorally 

active participants in their own learning process" (Zimmerman, 1989, p. 329). They 

employ the metacognitive processes of planning, organizing, self-instructing, self-

monitoring, and self-evaluating to learn. They are motivated by their belief in their 

own capabilities to implement actions that attain academic goals. Self-regulated 

learners are influenced by self-processes to enact behaviors that optimize learning 

(Zimmerman, 1990). Self-regulated learning can be described as "learning that 
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occurs from students' self-generated behaviors systematically oriented toward the 

attainment of their learning goals" (Schunk, 1989, p. 83). 

Based on the theoretical construct of self-regulation, the findings of this study 

portray two groups of students who reported using different strategical approaches to 

learning. Experimental and control group comparisons revealed that, following 

participation in the strategic thinking class, the treatment group students reported a 

significantly greater use of the vital self-regulated learning strategies of self-

evaluating, organizing and transforming, goal-setting and planning, keeping records 

and monitoring, environmental structuring, and rehearsing and memorizing. Positive 

effect sizes favored the treatment group over the control group for 11 out of the 14 

self-regulated learning categories. It was apparent that the treatment group subjects 

made greater use of self-processes to regulate their learning, and that the students 

relied on the metacognitive processes of planning, organizing, self-instructing, self-

monitoring, and self-evaluating to direct their learning. 

Social cognitive theorists focus on a triadic view of human self-regulation 

involving personal, behavioral, and environmental dimensions (Bandura, 1977,1986; 

Thoresen & Mahoney, 1974). The treatment subjects' collective strategy profile 

appeared to exemplify the triadic interaction of personal (e.g., goal-setting and 

planning), behavioral (e.g., self-evaluation), and environmental (e.g., keeping records 

and monitoring) dimensions as put forth by theories of self-regulation (Bandura, 1977; 

1986; Zimmerman, 1990). 

In contrast, subjects in the control group mentioned nonself-regulated learning 

strategies significantly more often than did the subjects in the treatment group. 

Negative effect sizes, though not significant, seemed to characterize the control group 
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as frequently seeking adult assistance, reviewing notes (i.e., notes, papers, study 

guides), and reviewing tests. The control group's collective strategy profile seemed 

to reflect learners whose behavior was influenced to a greater degree by social and 

environmental events than by personal self-direction. The frequent mentioning of 

other strategies appeared to negate any contention that significant group differences 

are attributable to differing student verbal abilities. 

These differentiations between the groups are important because of prior 

research linking learners' strategical tendencies with academic achievement. 

Advanced achievement track high school students make greater use of learning 

strategies (Zimmerman & Martinez-Pons, 1986). Gifted students utilize strategical 

knowledge for learning more so than do regular students (Zimmerman & Martinez-

Pons, 1990). Planning and self-assessment are related to academic achievement (Sink, 

Barnett, & Hixon, 1991). 

Additionally, these findings indicate that an instructional intervention can alter 

the self-regulated learning strategies employed by students. These findings 

substantiate the results by Lane (1992), who found that training in self-directed 

learning strategies significantly increased the treatment groups' use of self-regulated 

learning strategies. The results are also consistent with the findings of researchers 

who have shown that cognitive and metacognitive strategies can be taught (e.g., 

Weinstein & Mayer, 1986). 

There are also significant links between students' use of learning strategies and 

their achievement motivation. Motivation influences intellectual performance and 

achievement, and motivational factors determine whether individuals pursue and 

master skills they are capable of mastering (Dweck & Elliott, 1983). Schunk (1984) 



165 

found that students' record-keeping behaviors affect learning, students' motivation to 

learn, and their self-efficacy perceptions. Self-motivation and achievement have also 

been shown to be enhanced through students' goal-setting and self-monitoring 

behaviors (Bandura & Schunk, 1981; Schunk, 1982b). 

Metacognitive skills such as planning, self-monitoring, and self-assessment are 

essential for achievement motivation. According to Flavell (1971), the acquisition of 

metacognition is related to the individual's developing sense of self as an active 

cognitive agent, the individual's increasing planfulness, and the ability to see 

interrelationships among actions and events. The self-regulated learning strategies 

reported by the treatment students in this study suggest that participation in the 

strategic thinking class promoted the growth and development of their metacognitive 

knowledge. 

Self-Regulation Differences for High. 

Medium, and Low Achievers 

The comparisons for achievement group effects showed some significant 

variances among high, medium, and low achievement groups; however, the 

differentiations among the groups were not as pronounced as expected based on past 

research evidence. It was surprising that significant achievement group differences 

were noted for only 4 of the 14 categories of self-regulation. In this study, students 

in the high achievement group tended to rely on the self-regulated learning strategies 

of self-evaluation, organizing and transforming, and assigning self-consequences for 

success or failure. The prevalence of these strategies indicates that the students in the 

high achievement group relied on self-processes to monitor their learning behavior in 

order to achieve valued outcomes. In contrast, the low achieving students exhibited a 
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significantly greater tendency to seek teacher assistance and to report using nonself-

regulated learning strategies then did students in the high and medium achievement 

groups. 

The results for the high achievement group in this study were similar to 

findings reported for gifted students in previous studies (5th, 8th, and 11th grade), 

who also relied on organizing and transforming information and self-consequating 

more than regular students (Zimmerman & Martinez-Pons, 1990). However, the 

current study contrasts with a study showing that advanced achievement track 10th 

graders used 13 of the 14 categories of self-regulation significantly more often than 

low achievement track students. In the same study, the low track students reported 

more nonself-regulated learning statements (Zimmerman & Martinez-Pons, 1986). 

This finding is replicated by the current results. 

Differences am.ong the achievement groups did not emerge as anticipated. A 

possible explanation was uncovered by scanning the achievement group means. In 

many cases, the low and medium achievement groups from the treatment school 

outperformed the low and medium groups from the control school. Their superior 

performance, when combined with the lower performing control group, contributed to 

the concealment of some overall achievement group effects. The strategic thinking 

intervention appears to have been a significant element contributing to the diminished 

achievement group differences in this study. It was intriguing to note the similarities 

between the learning strategies utilized by the high achieving students and the learning 

strategies reported by the treatment subjects. For both groups, there was evidence of 

a reliance on personal, metacognitive processes to improve their learning. 



167 

Gender Differences in Self-Regulation 

The sixth-grade female subjects in this study were significantly more likely 

than male subjects to seek adult assistance (usually parents), to review notes (notes, 

papers, study guides), to review texts, and to structure their environment by trying to 

create a quiet, comfortable, orderly place where they could concentrate on their 

school work. The findings for females were in accord with previous results indicating 

that females keep records, set goals, plan, and structure their environment more often 

than do males (Zimmerman & Martinez-Pons, 1990). 

It is interesting to speculate on reasons why females tend diligently to utilize 

strategies to improve their learning. Evidence suggests that females have lower 

verbal self-efficacy perceptions than males (Zimmerman & Martinez-Pons, 1990) and 

lower expectations for success than males (Parsons, Meece, Adler, & Kaczala, 1982; 

Stipek & Hoffman, 1980). It seems possible that female subjects utilize learning 

strategies to optimize their potential for success. By "trying harder," females seem to 

bolster their confidence of a successful outcome. 

The significant results reported for males suggests diametrically opposed 

approaches to learning. Consonant with self-regulation, males reported assertively 

and creatively seeking sources of information, such as the dictionary, thesaurus, 

calculator, or computer, to improve their learning. The diligence with which males 

reported independently seeking information was in accord with evidence revealing 

high self-efficacy perceptions and high expectations of success for males (Parsons, 

Meece, Adler, & Kaczala, 1982; Zimmerman & Martinez-Pons, 1990). 

On the other hand, males were more likely to mention nonself-regulated 

learning statements than were females. This finding replicates prior results showing a 
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tendency for males to report nonself-regulated strategies (Zimmerman & Martinez-

Pons, 1986, 1990). The data for males in this study reveal a dichotomy between either 

a very positive, self-regulated approach to learning or an absence of self-regulation. 

Many of the nonself-regulated statements made by males indicated a level of 

frustration and a lack of motivation to learn. In light of males' high personal self-

efficacy and expectations for success, it seems possible that when those expectations 

are not met, males may react by abandoning strategies and effortful learning. The 

use or abandonment of learning strategies in turn affects the students' academic 

performance (Diener & Dweck, 1978, 1980; Meichenbaum & Butler, 1978), resulting 

in this dichotomy. It is also possible that the general social setting in the school 

(e.g., individualistic and competitive) may affect males' personal evaluations, thus 

influencing their propensity for self-regulation (Ames, Ames, & Felker, 1977). 

Effect of Confidence of Intelligence on Self-Regulation 

Findings from prior studies indicate that individuals have beliefs or theories 

about intelligence. Entity theorists believe that intelligence is something that cannot 

change, while those who hold an incremental view maintain that intelligence is a 

malleable quality that is developed through individual effort (Dweck & Henderson, 

1989; Dweck & Leggett, 1988). Individuals with entity theories are described as 

having an external locus of control, and as being oriented toward performance goals. 

Incremental theorists tend to be intrinsically motivated; accordingly, they are 

concerned with learning goals. Evidence also suggests that children's theories of 

intelligence may predict whether they will use or fail to use learning strategies. 

Confidence in their intelligence has also been related to varying patterns of behavior 
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and the tendency for individuals to adopt either learning or performance goals (Ames 

& Archer, 1988; Diener & Dweck, 1978, 1980). 

The outcome from this study of sixth-grade students' theory of intelligence and 

confidence of intelligence contrasts with previous results, suggesting an interaction 

among students' theory, confidence, and learning behaviors (Ames & Archer, 1988; 

Diener & Dweck, 1978,1980; Henderson & Dweck, 1989). Theory of intelligence 

was not a significant factor in this study. Both the treatment and control group 

students were inclined to believe their intelligence was incremental. As incremental 

theorists, they would be more likely to adopt learning goals regardless of their 

intellectual confidence. 

Nevertheless, there were two significant findings relating to the students' 

confidence in their intelligence. First, students with high confidence in their 

intelligence displayed a greater propensity to employ self-monitoring processes and 

strategies to improve their learning. Students with high intellectual confidence 

reported using the self-regulated strategies of self-evaluating, organizing and 

transforming, keeping records and monitoring, and rehearsing and memorizing 

significantly more often than did students with low intellectual confidence. This 

finding is consonant with studies showing a relationship between students self-efficacy 

perceptions, strategy use, and motivated behavior (e.g., Bandura & Schunk, 1981; 

Schunk, 1984; Zimmerman & Martinez-Pons, 1990). 

The actions of students with high confidence in their intelligence can be 

interpreted within the framework of social cognitive theory about self-regulation. The 

students' personal self-monitoring processes facilitate awareness of the manner in 

which strategies influence valued learning outcomes. Based on this awareness, the 
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learner opts to utilize record keeping, information rehearsing, or other behaviors, to 

achieve valued academic goals. Goal achievement enhances students' perceptions of 

self-efficacy, and enhanced self-efficacy in turn bolsters the tendency for subsequent 

self-regulated, strategic learning (Zimmerman, 1990). 

Students with high confidence in their intelligence professed, "I am confident 

about my intellectual ability and I am sure I can learn new materials." Students 

believed they had the strategies and skills needed to produce desired outcomes, and 

they employed those strategies to achieve their goals. Motivation was derived not 

from the academic goals themselves but from the students' self-evaluative responses. 

Motivation involves personal standard-setting and self-evaluation as to whether or not 

those personal standards have been met (Bandura, 1977,1986; Zimmerman, 1990). 

From a cognitive perspective, motivation is defined as all goal-directed activity. 

Achievement motivation involves individuals' goals related to competence and their 

self-judgments of competence (Dweck, 1986, 1989; Dweck & Elliott, 1983). 

Second, students who participated in the strategic thinking class, with its focus 

on the nature of intelligence, increased their level of intellectual confidence. In 

contrast, the control subjects showed a decline in their level of intellectual confidence 

over the course of the school year. At the end of the year, the treatment students had 

a significantly higher level of confidence in their intelligence than did the control 

students. 

The outcome in relation to the treatment and control students' confidence of 

intelligence is notable in light of past evidence that shows there is a general 

developmental decline in students' perceptions of their competence from the 

elementary grades through high school (Harari & Covington, 1981). With increasing 
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age, there is also a greater tendency to equate intelligence with ability (Dweck, 

Tenney, & Dinces, cited in Dweck, 1989). It appears that the control subjects' 

decreased confidence in their intelligence is not unusual, based on prior research 

results. Normative comparisons with other students' often influence students' 

confidence in their own abilities (Ames, Ames, & Felker, 1977). There is additional 

evidence to suggest that many adolescents entering middle school find this a period of 

stress and anxiety about their competence. Students with low confidence in their 

intelligence tend to exhibit higher anxiety levels than do others (Henderson & Dweck, 

1989). 

The treatment students' increased level of intellectual confidence lends support 

to the contention that students' beliefs about their intelligence and their expectations 

for success can be influenced by instructional and environmental factors (Anderson & 

Jennings, 1980; Dweck, Tenney, & Dinces [cited in Dweck, 1989]). Dweck (1989) 

argued that for students to maintain high expectancies, they must adopt standards 

based on their own personal progress, and they must believe their success or failure is 

related to their own effort and strategy use. It is feasible that participation in the 

strategic thinking class enabled the treatment students to envision how effort expended 

on strategies would enhance their abilities and performance. As a result, the students 

experienced a renewed confidence in their intelligence. 

Teachers' Perceptions of Students' Motivation 

The purpose for the inclusion of the RSSRL in this study was to provide a 

means to validate the students' self-reported strategy use. However, the low 

correlation coefficients for the teachers' rated items and the students' self-reported 

strategy use seem to indicate that the RSSRL was not reliable for its intended function 
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with this population of students. Still, it was informative that tested differences 

between correlation coefficients for the treatment and control group teachers revealed 

a significant difference for only one RSSRL item. This indicates that the unreliability 

of the RSSRL on an item-to-category basis was constant for both the treatment and 

control group teachers. 

The numerous positive, significant intercorrelations evident for the teachers' 

observations and the students' reports of self-regulation suggest the presence of an 

underlying construct of self-regulation. This construct is perhaps best measured 

through the intercorrelation of items, as opposed to looking at the item-to-category 

correlations. This is consonant with the construct validation study conducted by 

Zimmerman and Martinez-Pons (1988) showing that the RSSRL items represent a 

common student self-regulated learning characteristic. 

Perhaps the most intriguing result arising from the teachers' observations of 

the students' self-regulation was the items related to the students' intrinsic interest on 

the RSSRL. These items were included to assess the motivational processes 

underlying self-regulated learning. Dramatic differences were evident between the 

experimental and control teachers' rating of their students' intrinsic interest. 

Treatment teachers believed their students were significantly more interested in course 

matter and were more likely to volunteer for special tasks, duties, or activities related 

to coursework than did the control teachers. 

As an explanation for differences in the teachers' perceptions, it seems feasible 

that the treatment students may have displayed more interest in activities occurring in 

their classrooms. Goal-oriented, motivated behavior relies on personal self-

monitoring processes. The treatment students' reported significantly enhanced use of 
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personal processes to self-monitor their learning. They reported actively engaging the 

strategies of self-evaluation, organizing and transforming information, goal-setting and 

planning, and record-keeping. Previously cited research confirms that self-regulated 

learning is motivated behavior. The treatment group teachers' perception of students' 

intrinsic interest provides further substantiation for the self-regulated learning 

tendencies reported by the treatment students. The control teachers' beliefs about 

their students' interest are also consistent with their students' greater tendency to 

report nonself-regulated learning statements. 

Implications for Practice 

Numerous findings from the current study have implications for educational 

practice. This discussion is limited to the potential of the SRLIS as an assessment 

tool, the implications for designing curriculum and instruction to support student self-

regulated learning, and the implications for teaching thinking processes. 

The SRLIS offers the educator a window into students' minds. This 

instrument has diagnostic potential for identifying students who can benefit from self-

regulated learning strategy instruction. The instrument could be useful for 

diagnosticians as well as teachers who would like to know more about the nature of 

the learning processes their students are using. The scenarios provided with the 

instrument could be modified to fit specific events occurring within a class or to give 

insight into strategies that are being utilized for various disciplines. 

The strategic thinking class in which students in this study participated offers a 

model for how one school created a successful addition to their curriculum. The 

project began with a commitment by a visionary leader to the creation of a school 

environment where students could become effective, self-regulated learners. This 
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curriculum was developed by a teacher who relied on various expert resources for 

materials and lessons. It was designed to meet the needs of the students in a 

particular middle school. Although one teacher was assigned to teach the course, the 

entire teaching team of five teachers made a commitment to improving students' 

thinking and learning. The school motto, "Learning about caring and caring about 

learning," exemplified the prevailing belief that if students care about learning, they 

will set their own personal academic standards, and improved performance will 

follow. 

An essential element of the strategic thinking curriculum was its focus on 

enhancing students' intellectual self-efficacy and their use of learning strategies. The 

strategic thinking class offered an opportunity for students to learn about the nature of 

intelligence and their thinking processes. Through cooperative learning experiences 

the students served as models of thinking strategies. High, medium, and low 

achieving students shared their thinking processes with one another. Additionally, the 

students wrote about their own thinking in thinking logs. Thinking was brought out 

into the open, and the students engaged in the metacognitive process of thinking about 

thinking. 

Changing the face of education today not only requires changing the structure 

and course content, teachers, administrators, and students must also begin to think 

differently. They must adopt the philosophy of the change. The strategic thinking 

class was designed to be an integral part of the existing school curriculum. It did not 

act as a separate class but as a course interrelated with the other disciplines. The 

students, administrators, and teachers in the school were working together toward a 

common goal of strengthening students' strategic thinking. 
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Often the research conducted in educational settings reports mean scores on a 

standardized test designed to measure the products of students' learning. The focus of 

this study on students' learning processes offers insight into specific learner 

characteristics that evolved as a result of participation in the strategic thinking class. 

This specific kind of knowledge about students' behaviors in certain learning 

environments is valuable as educators design programs to meet students' learning 

needs. 

This study showed that it is possible to teach students the personal processes 

required for self-regulation. It appears that a strategic thinking intervention at a time 

when students are making the transition to the middle school can affect students' use 

of self-regulation and can also enhance their confidence in their intellectual abilities. 

This has important implications considering the studies which show that, for many 

students, making the transition to the middle school causes feelings of anxiety, 

declining confidence in their abilities, and an increasing awareness of social 

comparisons. 

Can self-regulated learning be taught in the middle school? The answer to this 

question has to be a resounding yes. The results of this study support the fact that 

students can learn about the nature of such strategies as self-evaluation, goal-setting 

and planning, record keeping and monitoring, and organizing and transforming. 

Students can come to know what it means to set goals and follow through to 

achievement. They can learn what it means to record things, to know when 

assignments are due, and to begin to adopt the strategy of planfulness. 

Students can learn to use outlines or graphic organizers to manipulate information to 

improve learning. Students can learn to examine their own thinking processes, record 
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information about their thinking, and improve their own thinking by observing models 

of effective thinking. 

This study additionally revealed the importance of the personal, metacognitive 

processes to effective student learning. The learning approach of self-regulated 

learners exemplified the triadic interaction of personal, behavioral, and environmental 

dimensions (Bandura, 1977,1986). Too often in school contexts, emphasis is on 

student behaviors and the environment, with little emphasis on strengthening students' 

personal processes such as self-monitoring, self-evaluation, goal-setting, or planning. 

For self-regulated learning to occur, the school setting must provide opportunities for 

students to be self-regulated. Based on the identified strategies that effective learners 

use, the curriculum must be modified to support the learners' personal initiatives. 

Recommendations for Future Research 

Recommendations for future research on self-regulated learning include the 

following areas: (a) the link between the strategic thinking intervention and academic 

achievement, (b) the nature of students' seeking social assistance; (c) qualitative 

descriptions of high, medium, and low achievers; and (d) the self-regulated strategies 

of minority or "at-risk" populations. 

The evidence gathered from this study suggests that the strategic thinking 

intervention was successful in enhancing the personal processes that sixth-grade 

middle school students used to self-regulate their own learning. The treatment 

students significantly increased their use of self-evaluation, organization of 

information, goal-setting, planning, and record keeping. Further research is needed 

to link these subprocesses of self-regulation with academic outcomes. A relationship 

has been established between the use of self-regulated learning strategies and 
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academic achievement; however, evidence is needed in school settings to show that 

students taught self-regulated learning strategies translate their strategical knowledge 

into productive learning outcomes in the various content areas. 

From a social cognitive perspective, seeking social assistance is an integral 

part of self-regulation. During the process of interviewing the students, it became 

evident that the sixth-grade students sought social assistance from various sources and 

in diverse ways. Further investigation is needed to determine why and how students 

seek social assistance. It would seem that in some instances seeking assistance is 

positively related to self-regulation (i.e., when the learner asks for guidance). On 

other occasions, the learner simply looks to another individual for "the right answer." 

Further information is needed to identify the social assistance-seeking behaviors that 

various achievement groups employ, and the nature of the assistance they receive 

from their peers, teachers, and parents. 

The SRLIS yields a voluminous amount of data to describe the learning 

strategies utilized by various students. A qualitative content analysis of the 

transcribed protocols is needed to identify the specific strategies used by high, 

medium, and low achieving students. Identifying the kinds of strategies that students 

actually use on a day-to-day basis would have implications for developing curricula to 

teach strategical processes. A content analysis could identify specific strategies that 

high achieving students are using to be academically successful. There is also 

potential for discerning ineffective learning patterns to inform educational practice. 

Research studies have focused on the self-regulated learning strategies used by 

high and low track high school students, gifted students, a regular school population 

of mixed ethnicity (Zimmerman & Martinez-Pons, 1986, 1990), and the predominately 
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Caucasian population in this study. Research is needed to identify the self-regulated 

learning strategies used by other student populations. In particular, the study of 

minority or at-risk populations of learners could yield valuable information to identify 

why some learners are having limited success in their present school setting. Results 

could be informative to identify the kinds of instruction and school environments that 

support students' learning needs. 
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Self-Regulated Learning Interview Schedule 

Categories of 
Strategies 

Definitions of Strategies Examples of Strategies 

IV Self-Evaluation Student-initiated evaluations of the quality or 
progress of their work. 

I check oyer my work to make sure I did it 
right. 

2> Organizing and 
Transforming 

Student-initiated overt or covert rearrangement 
of instructional materials to improve learning. 

I make an outline before I write my paper. I 
use graphic organizers. 

3. Goal-Setting and 
Planning 

Student setting of educational goals or subgoals 
and planning for sequencing, time, and 
completing activities related to those goals. 

First, I start studying two weeks before 
exams, and I pace myself. 

4. Seeking Information Student-initiated efforts to secure further task 
information from nonsocial sources when 
undertaking an assignment. 

Before beginning to write the paper, I go to 
the library to get as much information as 
possible about the topic. 

5, Keeping Records 
and Monitoring 

Student-initiated efforts to record events or 
results. 

I took notes of the class discussion. 

6. Environmental 
Structuring 

Student-initiated efforts to select or arrange the 
physical setting to make learning easier. 

I isolate myself from anything that 
distracts me. 

7. Self-
Consequences 

Student arrangement or imagination of rewards 
or punishment for success or failure. 

If I do well on a test, I treat myself 
to a movie. 

8. Rehearsing and 
Memorizing 

Student-initiated efforts to memorize material 
by overt or covert practice. 

In preparing for a math test, I keep 
writing the formula until I memorize it. 

9. Asking Peers 
for Help 

Student-initiated effort to ask a peer for help. If I have a problem with math 
assignments I ask a friend for help. 

10, Asking Teachers 
for Help 

Student-initiate effort to ask a teacher for help. If I don't understand how to complete an 
assignment, I ask the teacher for more 
information. 

11. Asking Adults for 
Help 

Student-initiated effort to ask an adult for help. When I write speeches for class, I ask my 
parents to be my audience so I can practice. 

12, Reviewing Tests Student-initiated effort to self-monitor 
performance on a test. 

After I've answered all the questions on a test, 
I go over them to make sure that I've done my 
best. 

13. Reviewing 
Textbooks 

Student-initiated effort to rehearse material that 
is read to enhance recall. 

When I read, I highlight important information 
and then go through the chapter again and 
reread that information. 

14v Systematically 
Reviewing Materials 

When I study for final exams, I review my 
textbook, handouts, and notes. 

15. Other Learning behavior that is initiated by 
other persons,, such as teachers or parents, and 
all unclear verbal responses. 

I just do what the teacher says. 
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Self-Regulated Learning Contexts • 

1. Assume your teacher is discussing with your class the history of the civil rights movement. Your 
teacher says that you will be tested on the topic the next day. Do you have a method that you 
would use to help you learn and remember the information being discussed? What if you are 
having trouble understanding or remembering the information discussed in class.® 

2. Assume your teacher asks students in your class to write a short paper on a topic such as the 
history of your community or neighborhood. Your score on this paper will affect your report card 
grade. In such cases, do you have any particular method to help you plan and write your paper? 
What if you are having difficulty with the topic?* 

3. Teachers usually expect much accuracy with students' math home work. Many of these 
assignments must be completed without the help of a teacher. Is there any particular method you 
use when you don't understand a math problem at home? What if the assignment deals with a 
very difficult type of problem?8 

4. When completing homework assignments such as science reports or English grammar exercises, do 
you use a particular method for checking your work after it is finished? What if it is a difficult 
assignment?8 

5. Most teachers give important tests at the end of marking periods, and these tests greatly affect 
report card grades. Do you have a particular method for preparing for these tests in English or 
history? What if you are preparing for an especially difficult test?8 

6. When taking a test in school, do you have a particular method for obtaining as many correct 
answers as possible? What if it is a difficult test question?8 

7. Many times students have difficulty completing homework assignments because there are other, 
more interesting things they would rather do, such as watching TV, daydreaming, or talking to 
friends. Do you have any particular method for motivating yourself to complete your homework 
under these circumstances? What if you are trying to meet a pressing deadline?8 

8. Some students find it easier if they can arrange the place where they study. Do you have a 
particular method for arranging the place where you study? What if you are having difficulty 
concentrating on your school work?8 

8This is a follow-up question. 
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Consistency Scale Response Categories 

[1] Seldom [2] Occasionally [3] Frequently [4] Most of the time 
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Modified Self-Regulated Learning Contexts 

1. Assume your teacher is discussing a topic with your class, such as the civil war. Your teacher 
says that you will be tested on the topic. Do you have a method to help you learn and remember 
what was discussed in class? What if you are having trouble understanding or remembering the 
information discussed in class.® 

2. Teachers often assign their class the task of writing a short paper outside of class on a topic such 
as your favorite pastime. Your score on this paper will affect your report card grade. In such 
cases, do you have any particular method to help you plan and write your paper? What if you are 
having difficulty with the topic?® 

3. Teachers usually expect much accuracy with students' math home work. Many of these 
assignments must be completed without the help of a teacher. Is there any particular method you 
use when you don't understand a math problem at home? What if the assignment deals with a 
very difficult type of problem?8 

4. When completing homework assignments such as science reports or English grammar exercises, do 
you use a particular method for checking your work after it is finished? What if it is a difficult 
assignment?8 

5. Most teachers give important tests at the end of grading periods, and these tests greatly affect 
report card grades. Do you have a particular method for preparing for these tests in geography or 
history? What if you are preparing for an especially difficult test?8 

6. When taking a test in School, do you have a particular method for obtaining as many correct 
answers as possible? What if it is a difficult test question?8 

7. Many times students have difficulty completing homework assignments because there are other, 
more interesting things they would rather do, such as watching TV, daydreaming, or talking to 
friends. Do you have any particular method for motivating yourself to complete your homework 
under these circumstances? What if you are trying to meet a pressing deadline?8 

8. Some students find it easier if they can arrange the place where they study. Do you have a 
particular method for arranging the place where you study? What if you are having difficulty 
concentrating on your school work?8 

aThis is a follow-up question. 
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Session Manual 

Materials 

Physical Setting 

L Interview Schedule 
2. Individual interview response form 
3. Consistency scale on a 3x5 card 
4. Pencils 
5. Backup cassette recorder 

Room for interview with 
1. Table 
2. Two chairs facing across the table 
3. Electrical outlet for cassette recorder 

Procedure 

1. Check the student's name before he/she enters the interview room. 

2. Greet the student as follows: 

"HELLO, I AM FROM THE UNIVERSITY OF NORTH TEXAS. YOU ARE [mention the 

student's name. When he/she responds in the affirmative, proceed.] THANK YOU FOR AGREEING TO 

HELP US IN THIS STUDY. WE ARE LOOKING AT THE WAY STUDENTS LEARN. I'D LIKE TO 

ASK YOU SOME QUESTIONS CONCERNING THE WAY YOU STUDY. YOU NEED TO KNOW 

THAT THERE ARE NO "CORRECT" ANSWERS TO THE QUESTIONS THAT I'LL ASK YOU. YOU 

WILL NEED TO REFER TO THIS CARD [point to the consistency scale 3x5 card] TO RESPOND TO 

SOME OF THE QUESTIONS. FEEL FREE TO LOOK AT IT WHEN THE TIME COMES. ARE YOU 

READY? 

3. For each question below, a] ask the question b] follow up and c] assign a score, according to the following 
scheme: 

a. Ask the question: 

If the student gives a clear method, ask, "IS THERE ANYTHING ELSE YOU DO?" 

If the student says "YES," but does not give answer, ask "WHAT DO YOU DO?" 

If the student offers a general or ambiguous method, ask "COULD YOU BE MORE SPECIFIC?" 
If the student says "I DON'T DO ANYTHING [MORE]" or words to that effect, go to Step "b." 
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b. Then ask the follow-up question: WHAT IF YOU ARE HAVING DIFFICULTY? IS THERE ANY 
PARTICULAR METHOD YOU USE? 

If the student gives a clear method, ask, "IS THERE ANYTHING ELSE YOU DO?" 

If the student says "YES," but does not give answer, ask "WHAT DO YOU DO?" 

If the student offers a general or ambiguous method, ask "COULD YOU BE MORE SPECIFIC?" 

If the student still says, "I DON"T DO ANYTHING MORE" or words to that effect, go to Step "c." 

For each strategy mentioned, record the question number in the "Item Number" column on the Individual 
Interview Response Form (IIRF). Record the strategy in the "Strategy" column on the IIRF. Use only 
one strategy per line. 

c. Say, 

"NOW, FOR EACH STRATEGY THAT YOU MENTIONED, I WILL ASK YOU HOW OFTEN YOU 
USE IT. LOOK AT THE CARD IN FRONT OF YOU TO DECIDE. [Point to the 3x5 card.] I WILL 
READ THE FREQUENCY CATEGORIES ALONG WITH YOU." 

For each strategy mentioned, say, 

"HOW OFTEN DO YOU . . . [mention the strategy]?" 

[1] Seldom [2] Occasionally [3] Frequently [4] Most of the time 

Record the student's response in the column entitled "Frequency" on the Individual Response Form. 

d. Then go to next question. 

4. For each strategy recorded in the Individual Interview Response Form, in the column entitled "Category," 
enter the category under which it falls. Use only one category per strategy. Use the following categories to 
classify each strategy: 

a. Self-evaluation 
b. Organizing and transforming 
c. Goal-setting and planning 
d. Seeking information 
e. Keeping records and monitoring 
f. Environmental structuring 
g. Self-consequence 
h. Rehearsing and memorizing 
i. Seeking peer assistance 
j. Seeking teacher assistance 
k. Seeking adult assistance 
1. Reviewing tests 
m. Reviewing notes 
n. Reviewing tests 
o. Other 

Definitions and examples of these categories appear in Appendix A. 
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Individual Interview Response Form 

Student Number Interviewer's Initials . 

Item 
Number Strategy Frequency Category 
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Theory of Intelligence 

People have different ideas about their intelligence. Read each statement below and 
then circle the ong mark that shows how much you agree with the statement. 

1. You have a certain amount of intelligence, and you really can't do much to change it. 

strongly agree 
(1) 

agree 
(2) 

sort of agree 
(3) 

son of disagree 
(4) 

disagree 
(5) 

strongly disagree 

(6) 

2. Your intelligence is something about you that you Can't change very much. 

strongly agree 
(1) 

agree 
a) 

sort of agree 
(3) 

sort of disagree 

(4) 
disagree 

(5) 
strongly disagree 

(6) 

3. You can learn new things, but you can't really change your basic intelligence. 

strongly agree 
(1) 

agree 

a) 
sort of agree 

(3) 
sort of disagree 

(4) 
disagree 

(5) 
strongly disagree 

(6) 
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Scenarios Used for Writing in the Thinking Log 

1. How do you feel about yourself as a learner? Describe your strengths and weaknesses as you see 
them. (You may list these in chart form.) 

2. What would you like to accomplish for yourself this year? You may include things that are non-
academic, but also include your academic hopes (school related). 

3. You are faced with a test on twenty vocabulary words to be given in a social studies class 
tomorrow. What would you do to try to commit these to your memory system so that you can do 
well tomorrow? Be very specific and detailed in describing how you memorize. 

4. Describe how you feel about tests; all kinds of tests from quizzes to national standardized tests. Be 
specific about your feelings. 

5. Are you a good test taker? Why or why not? What are your reasons for believing as you do? 

6. List 10 things that you learned last year that you remember now. Under each entry, tell why you 
think you remember that particular thing. 

7. Your social studies teacher assigns a long and difficult chapter to be read. It is important that you 
be able to get something out of it. What do you do as you read that could help you to remember 
the information? If you do any kind of writing to help you remember describe what you do. Be 
specific and detailed in your response. 

8. Your science chapter has words in it you can't even pronounce, let alone know the meaning of, and 
you are forced to figure them out to understand the chapter. What do you do? Be specific as to 
the steps and resources you use. 

9. When faced with a project, research paper, or a semester test coming for which you must include 
information from many sources gained throughout the semester, what do you do to go back through 
your materials and/or resources? 

10. Describe what your study area is like at home. Exactly how do you approach a study task at 
home? Share any schedule you follow. Describe what you do about snacks, breaks, dress, noise, 
etc. 

11. Solve the analogy and explain step by step how you arrived at your answer. 

pat:slap: :poke: 
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Rating Student Self-Regulated Learning Outcomes: 
A Teacher Scale 

NEVER = 1 SELDOM = 2 OCCASIONALLY = 3 OFTEN = 4 ALWAYS = 5 

ITEM RATING 

1. Does this student solicit additional information 
about the exact nature of forthcoming tests? 

1 2 3 4 5 

2. Does this student solicit additional information 
about your expectations or preferences 
concerning homework assignments? 

1 2 3 4 5 

3. Does this student display awareness concerning 
how well he/she has done on a test before you 
have graded it? 

1 2 3 4 5 

4. Does this student complete assignments on or 
before the specified deadline? 

1 2 3 4 5 

5. Is the student prepared to participate in class on 
a daily basis? 

1 2 3 4 5 

6. Does this student express interest in course 
matter? 

1 2 3 4 5 

7. Does this student offer relevant information that 
was not mentioned in the text or previous class 
discussions? 

1 2 3 4 5 

8. Will this student seek assistance from you on 
his/her own when he/she is having difficulty 
understanding schoolwork? 

1 2 3 4 5 

9. Will this student ask unusual or insightful 
questions in class? 

1 2 3 4 5 

10. Will this student volunteer for special tasks, 
duties, or activities related to coursework? 

1 2 3 4 5 

11. Does this student express and defend opinions 
that may differ from yours or those of 
classmates? 

1 2 3 4 5 

12. Does this student solicit further information 
regarding your grades or evaluations of his or her 
school work? 

1 2 3 4 5 
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Thinking Log 

Learning Strategy Scenarios for Writing in the Thinking Log 

I . Self-evaluation Selecting a product for the portfolio: 
Explain your reasoning for choosing this product to represent your work and to receive a 
grade in your portfolio. 

Using the Agenda: 
How has your personalized plan for study and materials organization at home affected you 
and your success at school thus far? [goal-setting and planning] 

After problem solving unit: 
Which kind of problems do you like to work on: 

Problems that aren't too hard, so I don't get many wrong. 
JProblems that I'll learn something from, even if they're so hard that I get a lot wrong. 
^Problems that are fairly easy so I'll do well. 
Problems that are hard enough to show that I'm smart. 

Explain your reasons for making your choice. (adapted-Henderson & Dweck, 1989) 

2. Organizing and 
Transforming 

After problem solving unit: 
When I'm solving a problem, this is the procedure I use to think about it. 
Be specific. Describe the steps you go through in the problem solving process. 

Creating a product for the portfolio: 
Describe the thinking processes you used to develop this product for your portfolio. 
Include why you decided to do this project and the procedure you followed. Describe any 
problems you encountered while working on your product, and how you chose and 
implemented a solution or solutions. [Self-evaluation] 

3, Goal Setting and 
Planning 

What would you want to accomplish for yourself this year? 
You may include things that are non-academic, such as "getting my braces off' or "finding 
a girlfriend or boyfriend I like," but also include your academic hopes. 

Choose and record some realistic goals for yourself for the first three weeks of school. 
1. Set academic goals, such as "increase my score on science labs," "maintain a 3.0 

average," or "study ahead of time so I don't have to cram." 
2. Set personal planning goals, such as "organize my materials so that I don't lose 

things" or "keep my locker more organized." 
3. Set personal goals, such as "I want to meet four new people" or "I want to stop biting 

my nails." 

Review the goals you set on . 
Which of these have you met or not met? Why do you think this is so? 
Were all of your goals realistic? Why or why not? 
How does reaching or not reaching a goal make you feel? 
What are the next goals you want to achieve? 

4 . Seeking Information Your science chapter has words in it you can't even pronounce, let alone know the meaning 
of, and you are forced to figure them out to understand the chapter. 
What do you do? 
Be specific as to the steps and resources you use. 

When planning your research paper or project for which you had to include information 
from many sources, what processes did you use to find the materials you needed? 

(table continues) 
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Learning Strategy Scenarios for Writing ill the Thinking Log 

S. Keeping Records and 
Monitoring 

Describe how you use your Agenda spiral to help you improve your learning. 

Describe any ways in which the goal-setting, record-keeping, and time management you 
have been doing for strategic thinking class by way of your Agenda spiral have changed 
your outlook or success in regard to school, [self-evaluation] 

6. Environmental 
Structuring 

Describe what your study area is like at home. 
Exactly how do your approach a study task when at home? 
Share any schedule your follow. Describe what you do about snacks, breaks, dress, noise, 
etc. 

Does where you sit in class have any effect on your ability to concentrate? 
If so, explain? 
If you like to sit in different places in different classes for different reasons, please explain 
why you think this might be so. 

7. Self-Consequences How do you reward yourself if you achieve a goal? 

What consequences do you impose on yourself when you fail to accomplish a goal in school 
that was important to you? 

8. Rehearsing and 
Memorizing 

You are faced with a test on twenty vocabulary words for Language Arts class to be given 
tomorrow. What would you do to try to commit these to your memory system so that you 
can do well tomorrow? Be very specific and detailed in describing how you memorize. 

List ten things that you learned last year that you remember now. 
Under each entry, tell why you think you remember that particular thing. 

SeekingSocial Assistance: 

9, Asking Peers 
10, Asking: Teachers 
11, Asking; Adults 

It is about 8:00 p.m. and you are trying to finish your homework for one of your subjects. 
You are "stuck," but you need to finish so that you can do other things before you go to 
bed. How do you go about getting the help you need? 

You were confused about the information in an assignment and unable to finish your 
homework. You arrive at school by 8:00 a.m. Where would you turn for help once you 
arrive at school? Why? 

Finish this sentence: 
"Kids who stay after class or after school to ask the teacher questions are . . ." 

Complete this sentence: 
"Kids who ask other kids for help with their work are . . . " 

12, Reviewing Tests When you completed your (name a specific test) test. Were there any procedures you 
followed before handing your test to the teacher? 

13. Reviewing Textbooks Your history teacher assigns a long and difficult chapter to be read. It is important that you 
be able to get something out of it. 
What do you do as you read that could help you to remember the information? 
If you do any kind of writing to help your remember describe what you do? 
Be specific and detailed in your response. 

(table continues) 
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Learning Strategy Scenarios for Writing in the Thinking Log 

14. Systematically 
Reviewing Materials to 
Prepare for Tests or 
Special Projects 

You are having a test on (address a subject on which students will actually be tested) 
tomorrow. How do you remember what to do and how to do it so you can do well on the 
test? Be very specific and detailed in describing how you think and what you do. 

Complete this sentence: 
"When I have a big project or a big test coming due, I usually . . . " 

15, Perception of 
Oneself as a Learner 

How do you feel about yourself as a learner? Describe your strengths and weaknesses as 
you see them. 

Define or describe what you believe intelligence to be. 
Describe your own intelligence in two ways: 
1. What do you think about your own intelligence? 
2. How do you think other people view your level of intelligence? 

Think back to last night. As you prepared yourself for school today, what thoughts and 
feelings did you experience about returning to another year of school. 

Describe how you feel about taking tests; all kinds of tests. 
Be specific. For example: 

If it's just a quiz, how do you feel?" 
If it's a six-weeks test, how do you feel?" 
If it's an achievement test, how do you feel?" 

Keeping in Touch with Yourself: 
Describe any ways in which your feelings about yourself as a learner have changed thus far 
this year. Explain why you think this may be so. 
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