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ABSTRACT 
s 

i 

A model of Self-Regulated Learning proposed by Corno and 
e 

Mandinach (1983) -was exami~ed  in this study. This model prsoposes 

specific variations in students' approaches to complex learning tasks, 

depending on the strategies available to them, their self-management 

skills, and- the demands of the task. These variations in  students' 

approaches to tasks, referred to as "forms of cognitive engagement," 

emphasize some cognitive processes over others and involve more or less 

* mental e m r t  overall. The component cognitive processes of this model are 
# 

categorized as either acquisition processes or transformation processes. 

The acquisition processes are labelled attending, rehearsal, monitoring, 

and strategic planning. The transformation processes are labelled 

selectivity, connecting,. and tactical planning. The four forms of cognitive 

engagement proposed in the model are defined by use of high versus low 

levels of acquisition and transformation processes. 

t 

, . Working in groups of three, students were presented with six 

academic tasks designed to vary in cognitive demands and motivational 
\ 

effects. Their use of acquisition 2nd transformation processes was 

measured in three different ways. These were an SRL Rating Scale 

administered as a pretest, a Metacognitive Questionnaire specif$ to each 

task, and students' written "traces" of cognitive processes use d uring each 

task. 



A multitrait-multimethod analysis was conducted on the three 

measures of component processes. Converging evidence among tho three - 
met.hods of measuring acquisition and transformation proce&es was not 

produced. Also, on the basis of these data, i t  was not possible to verify that 
C 

the acquisition and transformation categories of processes are mutually 

kxclusive. Two-different measures of the component processes lnbellod 

strategic planning and connecting were correlated with pretest measures 

of ability and motivation. This may serve as some evidence that these two. 

cognitive processes are important to self-regulated learning, regardless of 

variations in task demands. a -  

The results of this study raise important questions about the level of 

analysis used in studying cognitive processing during learning and 

instruction. In particular, i t  may be that attempts to predict specific 

configurations of cognitive processes in the context of large, complex tasks 
1 

are inappropriate, given the variability that is possible under such complex 

conditions. 
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CHAPTER 

In recent years, the role 

ONE]: INTRODUCTION 

4% 
of students' cognitions in mediating between 

teaching behaviors and student achievement has received increased 

attention in the literature (Calfee, 1981; Winne & Marx, 1980, 1982). In 

particular, the cognitive processes engaged by students t o  acquire and 

manipulate subject matter content and the appraisals they make in 

learning situations about self and task are considered critical influences on 

learning outcomes (Doyle, 1983, Peterson, Swing, Stark, & Waas, 1983; 

\ Winne & Marx, 1980). Researchers in education and psychology also have 

begun to expand notions of students' ability and motivation to include their 

capacity to set and achieve goals for learning (Bandura, 1982; Bandura & 

Schunk, 1981; Meichenbaum, 1977; Thoresen & Mahoney, 1974; Schunk, 

j Evidence accumulated so far points to important relationships between 

motivational variables and students' active use of cognitive skills and 

- 1 strategies to learn. These studies have led to  some theoretical developments 

aimed a t  integrating, the various factors involved. For example, some 

explanations have been proposed recently for how cognitive skills and self- 

kppraisals interact with intrinsic motivation t o  learn to produce variations 

id academic success (e.g., Brophy, 1983; Schunk, 1984). Corno and 

Mandinach (1983) offered one such formulation in their model of Self- 

Regulated ~ e a f n i n ~  (SRL). They hypothesized that variations in students' 

cognitive engagement during classroom learning are related predictably to 



motivational variables such as self-effic,acy, ability, and achievement. More 

specifically, Corno and Mandinach (1983) propose that learners will engage 
- 

particular combinations of cognitive processes in consistent and predictable 

ways under various circumstances. The four different combinations of' 

cognitive processes proposed in the SRL model are labeled "forms of 

cognitive engagement." 

The study described in this dissertation was designed to explore 

several aspects of Corno and Mandinach's (1983) model of SRL. The 

question of whether the four forms of cognitive engagement can bc 

distinguished from one another consistently and reliably in the context of 

real academic tasks is addressed first. This investigation uses several 

measures of processes whk% comprise SRL proposed in the Corno and 

Mandinach (1983) model. These measures, taken over a series of tasks 

designed to vary according to the hypotheses put forward by these authors, 

are used to attempt to classify students' cognitive activity in terms of the 

four forms of engagement. 

Students' use of the component processes of SRL, as reflected in thc 

measures used here, are also compared to their scores on several aptitude 

variables which theoretically predict the use of self-regulated learning 

strategies. The aptitude variables include ability, achievement, and two 

variables typically associated with intrinsic motivation to learn: 

attributions for success and failure, and academic self-concept. Finally, 

this study examines whether students' performance on a number of 

academic tasks is predicted from their scores on measures of' components 

of SRL used during those particular tasks. 



In exploring the validity of this SRL model, questions are raised 

concerning the feasibility of predicting students' approaches to academic 

work by studying variables a t  as small a unit of analysis as  specific 

cognitive processes. In particular, "real" academic tasks, of the kind 

students are asked to perform in school, are relatively large and complex 

compared to  those used in typical laboratory studies of cognitive processing. 

Such tasks involve considerable variation in the cognitive demands they 

place on students as a consequence of existing variance in students' ability 

and prior knowledge. This variation also is exaggerated in classrooms, 

where social conditions add to the complexity of the "system." As a result, 
b, 

there arises some question about the likelihood of students engaging in 

combinations of component cognitive processes as  predictably as C ~ r n o  and 

Mandinach hypothesize. Even if such configurations do occur, the ability to 

detect them operating in classroom-like settings is highly questionable. 

Should i t  prove possible to predict patterned use of component SRL 

processes in this study, then the variations in cognitive engagement 

demonstrated by "successful" students might serve as the prototype on 

which to base future instructional studies that  investigate means for 

helping less successful learners to approach tasks in more effective ways. 

The Model of Self-Regulated Learning 

Corno and Mandinach (1983) identify four qualitatively different ~ 

approaches to learning that students use during classroom instruction. 

These different approaches, described as forms of cognitive engagement, 

are characterized by two features: different configurations of component I 



cognitive processes, and the overall amount of cognitive activity. According 

to Corno and Mandinach's model, two main categories of component 

cognitivb process distinguished: acquisition and transfornzation 

processes. 

The acquisitiof: processes are labeled alertness, monitoring, and high- 

level planning.  Alertness is  attending to and receiving incoming 

information. Monitoring involves continuously tracking information and 

its transformations, rehearsing information, and self-checking progress on 

a task. High-level planning consists of assessing task goals relative to 

constraints and making decisions about the use of time, effort, and external 

resources.. 

Three major processes are classified as transformation processes: 

low-level planning, selectivity, and connecting. Low-level planning 

involves organizing one's approach to a task as a sequence of "steps" or a 

performance routine. Selectivity is discriminating relevant from irrelevant 

information. Connecting is defined as searching for familiar knowledge 

which could be assembled with other information or actually linking 

familiar knowledge to incoming information. 

In the present study, several variations and adjustments are made to 

the model of self-regulation that Corno and Mandinach proposed. In some 

cases the labels and definitions of acquisition and transformation procesfies 

were changed; in other cases, a cognitive component has been added or 

changed in status. The revised terms are lis d in Table 1. )" 



The reason for some of these alterations was to highlight distinctions 

between global (or general) and local (or specific) metacognitive processes. 

This was the case with planning (now referred to as  strategic planning 

and tactical filanning) and with monitoring processes (now referred to  as 

global monitoring and cognitive regulating). 

Strategic planning refers to the kind of planning one does a t  the 

beginning of a task. This type of planning involves evaluating the task to 

determine how much time and effort, and what kinds and amounts of 

resources will be required in order to complete it. Selecting gene;al 
I 

strategies to use in approaching the task also is part of strategic planning. 

In tactical-planning, which is seen as more "local", the learner organizes a 
. \  

sequence of cognitive steps or decides to use a known routine or solution 

strategy to reach an immediate subgoal within the task. 
O .  

Global monitoring refers to general assessments of one's cognitive 

status relative to the goal(s) of a task. It is the aspect of monitoring that 

Corno and Mandinach refer to as  "continuous tracking of stimuli and 

transformations" (1983, p. 94). Global monitoring involves recognizing the 

general organization of and the salient information in one's mental 



i. 
Table 1. ClassiGcations of Cognitive Pmcesses I 
Alertness 
- ReceivingITracking incoming 

s t imuli  
- Attending 

Rehearsal 
- Repeating information to oneself 

Global Monitoring 
- Self-checking of general level of 

understanding systematically 

Cognitive Regulating 
- Continuous tracking of stimuli and 

transformations systematically 
- Self-checking of specific 

transformations, e.g., inferences 
within task material, relationships 
among items of info. 

Strategic Planning 
- Overviewing task 

- &  Assessing goals, constraints, and 
resources needed 

- Seeking outside resources where 
needed 

Selectivity 
- Discriminating 'among stimuli 

- Distinguishing relevant from 
irrelevant information 

Connecting 
- Searching for familiar knowledge 

- Linking familiar knowledge to 
incoming information 

Organizing 
- Representing information 

systematically 
- M'akiW- connections or drawing 

inferences within task materia* . 

Tactical Planning 
- Organizing a task sequence or 

performance routine 

representation of new information, a determining i t s  match to 

expectations which were established during strategic planning. For a 

learner, global monitoring might be manifested as asking whether a 
b 

paragraph just read was understood. Cognitive r e g u l a t i n g ,  on the other 
C 

hand, more closely matches Corno and, Mandinach's (1983) description ,of  

se l f - check ing .  Here, the learner monitors processes such as selecting or 

connecting to ensure that  information is being represented a n d  



manipulated in a way tha t  is sensible, accurate, and consistent with task 

goals. 

7 

As may be seen in Table 1, the process of organizing was added to the 

SRL mode1 under the category of transformation processes. Corno and 
m 

Mandinach allude to the importance of organizing information during 

learning, but describe evidence of i t  as  "...showing use of selectivity and 0 
connective processes" (1983, p.95). The definitions and descriptions they 

P 

su'pply for selectivity and connecting, however, do not include making 

connections or drawing inferences from information within the task. Nor 

do these descriptions involve categorizing irlfonnation in a task or applying 

other organizational schemes to information (cf. selectivity and  

connecting). Since these a re  commonly recognized a s  organizational ' 
, . 

processes that  learners use to understand and reihember information, i t  

was considered important to include this category here, 

The final change in labeling the acquisition and transformation 

processes w a s  to distinguish rehearsal  a s  a component separate from 

monitoring. This change was made because rehearsal differs in important- 

wltys from both global monitoring and cognitive regulating. Specifically, 

ra ther  than comparing aspects of one's cognitive representation of 

information to-  a n  expectation, a s  occurs in  monitoring processes, 
," 

rchcarsing involves repeating information in order to enhance recall a t  a 

Iatcr time. 



Use of Acquisition I'rocesscs 

HIGH . LOW . 

Use of 
Transformation 

Processes 

LOW 

The lanauage used to describe the SRL model was changed i n  one 

- - 

0 

other way. This change' relates to the Corno and Mandinach's tcrxninology 
1 

for describing four "forms of cognitive engagement." They hypothcsized 

Comprehensive 
Engagement  

%J 

Resource 
M a n a g e m e n t  

t ha t  a student's relative emphasis on subsets of the acquisition or  

transformation processes on a glven task or part  of a task defined four 

Tnsk 
Focus 

Recipience 

qualitatively diffef'ent forms of cognitive engagement: ( 1 )  Self-Regulated 

1. Emphasis on Acquisition vs. Transformation Processes in the  Four Forms 
of Cognitive Engagement.  

7 

Learning, (2) Task Focus, (3)  Resource Management, and (4) Recipicnce 

(see Figure 1  An example of how the four forms of cognitive engagement 

would be operationalized in a n  actual learning task is p,resented in ?'able 2. 

! According to Corno and Mandinach, - 
... A s tuden t  may display a form of cognitive engagement qunlitutivcly 
di f ferent  from sel f - regula ted l e a r n i n g  by e m p h a s i z i n g  some sclf- 
r e g u l a t i ~ n  processes and  deemphasizing or supplant ing others .  For u 
given classroom task ,  a s tuden t  may use more or less of e i the r  the  
acquisition processes or the transformational processes. (1983, p.95) 



In the present study, the highest form of engagement, which Corno and 

Mandinach label "self-regulated learning," is referred t o  as  "Comprehensive 
, 

Engagement." The ratioqale for this change is given in Note 1. 

Table 2. Examples of forms of engagement iri the  context of a typical'academic task. 

Context: Students a re  given a text chapter to read, with the  following instructions: 

"Read this chapter in preparation for a discussion in class tomorrow. You will be marked 
on your participation in the discussion. Take any notes you wish and bring them along 
with you tomorrow. An outline of the chapter appears a t  the end. You are permitted t o  
consult with other students or with any outside resources you wish." 

i 

Performance characterist ics of each of t h e  forms of engagement  a r e  hypothesized a s  
follows: 

* Read through t h e  chapter a s  quickly a s  possible, in a relatively passive way. 
(alertnessl 

* Would not stop reading. to check out hunches or clarify confusions. 
i 

* Rehearse from the  outline presented with the  material. (rehearsal) ' 

* If others were discussing the  chapter, may listen in. (alertness) 

* Consider generally whether helshe understood. (global monitoring) 

TASK FOCUS 6, 
* Fead chapter,  jotting down questions t h a t  come to mind a s  potential discussion 

questions, highlighting or writing down important points. (alertnesslselectiuityl 
conhect ingl 

* May add to outline t h a t  is provided. (connecting) 

-% * May go back to parts  of chapter to select or identify information t h a t  might answer 
discussion qu'estions. (tactical planning) 



Table 2. (Continued) 

RESOURCE MANAGEMENT 

* Overview chapter before reading; look for/jot down possible discussion questions. 
(strategic planning) 

* Read through chapter and outline, rehearsing and self-checking while rending. 
(alertness 1 rehearsall cognitive regulating) 

* Try to find out from others (peer or instructor) what parts are most important or 
relevant. 

* Try to get peers into discussion, then mainly listen rather than participate. 

COMPREHENSIVE ENGAGEMENT 

* Overview chapter befork reading; look for/jot down possible discussion questions. 
(strategic planning) 

* Read chapter, jotting down questions that  come to mind as  potential discussion 
q u e s t i o n s ,  h i g h l i g h t i n g  or  z r i t i n g  down i m p o r t a n t  po in t s .  
(alertness l selectivity /connecting) 

/ * May add to outline that is prpvid&. (connecting) 

* Go back to parts  of chapter to check on understunding/clarify confusions. 
(cognitive regulating) % 

* ' May go back to parts of chapter to select or identify information that niigh t answer 
discussion questions. (tactical plartning) 

* Go to other available'resources, including peers and materials, to get atfditional 
information or varying perspectives.- may take notes on this also. (strategic 
planning) 

* Rehearse using outline and own notes, may review chapter if time is avail;~l) l (:  
(rehearsal) , 



Assumptions Underlying the Model 

As noted earlier, the four forms of cognitive engagement are  viewed as  

varying not only qualitatively, in that  they involve more or less activation of 

specific acquisition .and transformation processes, but also quantitatively in 

the s - n s e  that  a learner engages in more or less cognitive activity overall. F L 

Specifically, Comprehensive Engagement involves high levels of all , 

acquisition and transformation processes. Task Focus emphasizes 

transformation processes and involves little use of acquisition processes. 

Resource Management is characterized by mainly acquisition. processes 

and little use of transformation processes, and generally less cognitive 

effort than  Task Focus. Recipience involves l i t t le or no use of 

transformation, limited use of only a few acquisition processes, and thus 

calls for very little cognitive effort. 

Because each form of cognitive engagement is qualitatively different 

from the others, continuously operating with Comprehensive Engage~fient 

is not predicted by Corno and Mandinach as  a sufficient form of 

engagement across all types of learning tasks despite the fact tha t  

Comprehensive Engagement includes all the component processes found in 

the other three forms. Rather, according to Corno and Mandinach, i t  

would be important for students to be able to use all four forms, shifting 

comfortably among them as needed. Learners who are capable of shifting 

their cog~it ive approach in response to task demands would be considered 

sclf-regulated learners. 



Corno and Mandinach (1983) propose that certain types of tasks or task 

constraints are likely to elicit a particular form of engagement' from some 
a 

students, and that  the approach elicited may or may not be optimal. 

"Optimal" would be defined as'the approach which is most effective for long- 

term intellectual growth o r  functioning. I t  is important, both from the 

standpoint of the model's internal consistency and the implications that it 

may have for instruction, to determine the specific task conditions under 
-. 
\ which each form of engagement, is appropriate. Some predictions can be 

\ade in this regard based both on logital task analysis and on research 

into exkrt-novice differences in problem solving. 

In the literature on information processing, tasks are typically 

classified under two broad categories, usually referred to as well-defined or 

well-structured and ill-defined or ill-structured (Gagn6, 1985; Reitman, 

1964). From Corno and Mandinach's (1983) description, i t  appears that, 

under circumstances where high levels of cognitive effort are warranted 

and where social and other resources are easily available, it will be optimal 

t o  use Comprehensive Engagement for an ill-defined task and Task Focus 

for a well-defined task. The optimal forms of engagement would then be 

predicted t o  covary with task goals such as amount to be l e a r n d  and 

interest or relevance to  the individual; or with constraints such as  time 

allowed or resources available. These predictions will be outlined in detail 

in Chapter Three as they pertain to the present study. 



Motivation and Volition in SRL 

The forms of cognitive engagement described by Corno and Mandinach 

(19832 can serve as operational definitions of the varying amounts and kinds 

of effort students may expend to participate effectively in instruction. As 

noted by Corno and R o h r k e m j e  
---\ 

t ha t  all developmentally 

_/- 

within their cognitive 
students have not learned to  make these 
context, or to coordinate their 
Such students may fail to 
because of related motivational difficulties ... (p. 61) \ 

Self-regulated learning, then, can be seen as  a n  adaptive co bination of 'v - 
4 

cognitive skill and effort. Not only does a self-regulated stude t have the 4 
ability to engage in the appropriate kinds of cognitive processes i h t i r n a l  

\ 

amounts for a Dven task, but this student also adapts the effort appli+ in , ,  

this work to the task a t  hand. The SRL model hypothesizes that  sblf- 

regulated learners are high achievers 

high in intrinsic motivation to learn. 

More specifically, students would 

compared to their peers, and re t 

be defined as  self-regulated w h e j  
\ 

they meet three criteria. First, they would be able to engage in each of the \ 
\ 

four forms of engagement; that is, they would have a repertoire of cognitive \ 

strateges which they are able to use and which they know to be useful in 

specific learning situations. Second, they would be motivated to employ one 

or another of these s t r a t e ~ e s  depending on task constraints and personal 

goals. A third enabling component of the self-regulated learner's 

repertoire is that of volition, or action control. 



Volition invol ability to protect one's intentions, such as the 

intention to strategy to complete a learning task, from 

competing motivational tendencies (Kuhl, 1984; 1985). Competing 

motivational tendencies might reflect social distractions, competing goals, 

or perceptions of task difficulty (Corno, 1986). Examples of a student's 

exercise of volition in classroom learning might be using positive self-talk 

during a difficult or frustrating task or arranging to move to a quieter area 

of the room when there is too much distraction. 

Current  conceptions of motivation generally cast learners' 

interpretations of their environments and themselves as  predictors of 

motivated behavior (Ames & Archer, 1988; Bandura, 1977; Marshall & 

Weinstein, 1984; Tesser & Campbell, 1982; Weiner, 1979). Motivated 

behavior on the'part of students would involve attempting and persisting at  

academic tasks'(~orno & Mandinach, 1983, p. 91). However, to distinguish 
/. 

iqia-hsirr fiom extrinsic motivation to learn, i t  is necessary -to consider 
// 

f ersonal responsibility factors (Weiner, 1979) and some aspects .of 

competence (Corno & Rohrkemper, 1985). The personal responsibility 
I 

/' factors referred to by Weiner (1979) include succeeding a t  tasks through 
/ 

@ ,' 
/ one's own efforts, delaying gratification for rewards, a decreasing self- 

I 

/ 

consciousness or fear of'failure (and increasing task involvement), and a 
/ 

;i 
growing sense of control over events. The aspects of competence that would 

/' 

cant--bute to intrinsic motivation include demonstrating the ability to learn 

academic material that is presented and using volitional control stratcgics 
a@ such as positive self-talk (Corno & Rohrkernpei, 1985; ~eichenbuurn;!l977). 



I 

Successful academic work over the long term thus involves the 

capacity to employ effective strategies for accomplishing learning tasks, the 

motivation that both drives and is a result of knowing one has a means of 

achieving success a t  a task, and the volitional control t o  protect one's 

attempts to learn from competing motivations. This conceptualization 
0 

suggests that it would be possible to develop self-regulated learning through 

instruction aimed a t  three objectives: developing effective cognitive 

strategies specific to v a r i o ~ s  kinds of tasks or task environments, learning 
I 

to interpret events in ways that increase one's personal responsibility, and 

developing skills and strategies for maintaining volitional control while 
4 

engaging in learning tasks. 

On the other hand, it is easy to imagine how students might slide into 

less effective styles for learning, for example, by habitually using 

approaches that result in external attributions for success and failure, 

reduced self-efficacy, and thus decreasing personal responsibility. This 

sequence of events could occur where a student forms a habit of seeking 

assistance from the teacher or peers when a complicated part of seatwork is 

reached or ,  similarly, where he or she consistently leaves difficult 

homework problems until they are gone over in class. In such cases, the 

student allows the learning envir~nr~lent  (e.g., teacher or peers in this 

example) to do the difficult transformation processing for her. The 

motivational implication of this is that the learner attributes success and 
d 

failure on difficult academic tasks to outside factors rather than self. In 

turn, this reduces likely expectations for success on future challenging 

tasks and increases the likelihood of seeking external help the next time. 



The SRL model predicts how cognitive strategies can be used to 

enhance motivation by enabling the learner to become more self-regulated 

or, alternatively, how the habitual use of one strategy and the decreasing 

sense of personal responsibility that  results from it  can 1 ~ a d  to increasing 

passivity a s  a learner. This framework marks an  important change from 

previous theory in  learning and motivation because i t  addresses direc'tly 

how learning and motivation may interact to influence long term outcomes. 

The practical advantage is that, if i t  is possible to describe the conditions 

under which students develop cognitive strategies tha t  are  effective for 

succeeding a t  complex learning tasks,  development of personal 

responsibility may follow. Some successes in training learners to engage in 

volitional control strategies already has been reported (Dansereau, Collins, 
- 

McDonald, Holley, Garland, Diekhoff, & Evans, 1979; Meichenbaum, 1977; 

Weinstein & Mayer, 1986). 

' Overview 

Chapter Two presents a selective review of recent literature on 
A 

motivation and intellectual skills and their relationships to aspects of tho 

Self-Regulated Learning model. The general goals of the dissertation are 

presented a t  the end of Chapter T ~ O .  The experimental design and specific 

research questions addressed in the study provide a n -  introduction to 
1 

- ,  
Chapter Three. Chapter Three then describes in detail the methods used in 

the study, including descriptions of the experimental tasks and measuring 

instruments and their scoring procedures. The actual materials u s d  in  

the study appear in the appendices, along with other details that arc useful 



v 

for replication. Chapters Four and Five are the Results and Discussion 

chapters. Implications for future research are included in the discussion 

in Chapter Five. 



CHAPTER TWO: REVIEW OF TPZE LITERATURE 

Educational research has a long history of studying aptitude variables 

I n  efforts to identify individual differences that predict success in learning. 

Corno & Snow (1985) delineate intellectual abilities, personality 

characteristics (such as motivation and anxiety), and cognitive styles as 

three broad categories of aptitude which have traditionally been studied. 

These authors also point out that while research has tended to focus on 

single aptitudes or one category of aptitude a t  a time, i t  is their combin6d 

effects that must be dealt with by teachers in adapting instruction in 

productive ways (1985, p. 606; Snow, 1987). This observation is supported by 

the fact that; where researchers have studied more than one aptitude 

complex a t  once, their combined predictive effect on response to instruction 

was stronger than a single complex alone (e.g., Peterson, 1977). 

The Self-Regulated Learning model proposed by Corno and Mandinach 

(1983) may be viewed as an attempt to integrate the intellectual and 

personality aspects  of^ individual differences into a comprchcnsivc 

explanation of how motivated learning can develop and be maintained over 

long-term instructional experience., This chapter looks in turn at currcn t 

literature on each of these types of aptitude variables to demonstrate how it 

bears on the questions explored in this study of the Self-Regulated Learning 

model. 



Motivation and Cognitive Effort 

Recent literature on academic motivation has fgussed increasingly on 

students' cognitive self-appraisals and interpretations of learning tasks. 

Specifically, students' thought processes are frequently associated with 

motivated behavior such as  persistence a t  a task or willihgness to attempt 

difficult tasks (Bandura, 1982; Bandura & Schunk, 1981; Kuhl & Beckman, 

1985; Weiner, 1979, 1986). The kinds of thought processes that predict these 

variations in motivation include maintaining high levels of self-efficacy or 

expectations foi- success, attributing one's performance to internal, 

controllable causes, and perceiving that one has control over a task. These 

types of motivated behavior in turn predict achievement. 

Attributions, Conceptions of Ability, and Achievement Motivation 

Research on attributions in the context of learning tasks has generally , 

shown that "mastery oriented" people, who attribute success and failure to 

readily controllable causes such as effort (Diener & Dweck, 1978, 1980) or 

use of particular strategies (Clifford, 1984), are more likely to develop high 

self-efficacy (expectations for success) than are people who attribute success 

or  failure to uncontrollable factors such as ability (Weiner, 1979, 1986). In 

turn, self-efficacy correlates with people's willingness fo attempt difficult 

tasks and to in the face of failure (Bandura, 1980; Schunk, 1981). 

Clifford's (1984) suggestion to include attributions about strategies in 

research on motivation in classrooms is pertinent to the present 

in'vestigation and to the SRL model: 



Strategy explanations tend to turn failure outcomes into problem-solving 
situations in which the search for a more effective strategy becomes the 

' major focus of attention. This search and exploration can be expected to 
elicit increased effort without the fear that subsequent failure will 
automatically imply low ability (p. 112). 

Also, pertinent to the present investigation are various explanations of 

how a learner's self-appraisals interact with characteristics of the 

environment. This body bf literature mainly focuses on the development of 

achievement motivation and varying conceptions of ability. For example, 

Nicholls (1984 oposes that evaluative, competitive, or test-like situations l"r 
will render people "ego-involved" as opposed to "task-involved." Ego- 

involvement is normative-it is the state in which one's concern is to 

develop or demonstrate, either to  oneself or others, high rather than low 

ability. Task-involvement, on the other hand, is a concern for mastery or 

improvement compared to one's own p,rior performance. 

Using Nicholls' model, a number of predictions can be made 

regarding the task conditions under which a person will employ more or 

less effort. For instance, in the ego-invohed state, task dificulty is defined 

with reference to the performance of peers: If many cando  it, the task is 

easy; success a t  i t  does not indicate high ability'and failure at  it indicates 

low ability. Alternatively, if many cannot do a task it is considered difficult; 

success indicates high ability and failure does not indicate low ability. 

Learners who are ego-involved are likely to choose tasks which they 

consider to  be either very difficult or very easy since, in this way, they can 

avoid the appearance of low ability.. In task-involved states, however, more 

effort is seen as leading to, more learning, which equates with developing 

ability. Tasks that appear to demand moderate to high effort offer the best 
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opportunities to learn, and thus are predicted to evoke the greatest effort in 

the task-involved state. 

Along similar lines, Covington (1984; Covington & Omelich, 1979) - 

,describes "capitalistic," competitive school environments, where good 

grades are4 a limited resource, as  conducive to actively avoiding failure 

rather than striving for success.   he general consensus among theorists 

in this area appears to be that, over the school years, children become more 

ego-involved, more concerned with achievement outcomes such as grades, 

and less concerned with achievihg competence and intrinsic satisfaction 

(Covington, 1984; Nicholls, 1984; Rozenholtz & Simpson, 1984; Stipek, 1984). 

As a result, considerable attention is now being placed on efforts to 
. . 

determine the kinds of instructional environments that  will promote 

intrinsic motivation to learn (Brophy, 1983). 

A common suggestion made in the literature is'to provide a mastery- 

oriented instructional env i ro~ment  tha t .  is characterized by a non- 

competitive, individualistic goal structure (Ames & Ames, 1984). In this 

milieu, the learner is likely not only to expend effort on tasks which offer 

the most opportunity to learn (Nicholls, 1984), but also to approach tasks in 

a qualitatively different WAY. Specifically, during and after tasks performed 

within an individualistic rather than a competitive goal structure, learners 

have been shown to report thoughts addressing seif-instruction, self- 

monitoring, and planning more often (Ames, 1984; Diener & Dweck, -1978). 

Interestingly, Ames' (1984) study indicated that differences in the types of 

cognitions reported by students were related to the goal structure more than 

to students' levels of achievement. That is, in thc competitive structure, 

21 



high achievers were no more likely to make effort attributions or strategy- 

oriented self-statements than were 1ow;achievers. In  the individualistie 

structure, attributions to effort or 

pevalent  for the high achievers. 
'. ,.. - 

I 

I / 

I . Research has shown that indi 
! / 

b 

strategy-oriented statements were more 

vidual students' interpretations of their 
\ ,' 
\-*' experiences in  classrooms will vary within the same class (Blumenfeld, 

Pintrich, Meeces, & Wessels, 1982; Marshall & Weinstein, 1984). Moreover, 

recent findings indicate that  students! perceptions of thcir classroom god 

2 t ruc t~ ; res  influenced their  level sf cognitive engagement '  (Mccce, 

Blumenfeld, & Hoyle, 1988) and their motivational patterns and use of 

effective learning strategies (Ames & Archer, 1988). The latter authors 
1 

found that  students who perceived their classroom as emphasizing mastcry 

as  opposed to performance goals were more likely to ,report using effective 

learning strategies, to prefer tasks7tha t  offer challenge, and to attribute 

success to effort (Ames and Archer, 1988). 

This evidence i s  important to the present study. The investigation 

conducted-here did not-examine students' interpretations of the overall goal 

structure within the experimental task situation. However, data were 

collected on students' self-conceptions of ability and thcir attributions for 
4' 

success and failure in academic contexts. These kinds of perceptions may 

be seen a s  outcomes of students' school experiences over previous years 

which may influence their use of affective and cognitive learning strategicfi 

here. In particular, students who have learned to attribute academic 

success and failure to effort or strategies used, and who have developid a 



view of themselves as  academically capable would be expected to use self-- 

regulated learning skills as  required to adapt to task differences. 

Intellectual Abilities and Skills 

A pervasive conception of intelligence in  current literature proposes, a 

two main factors or types of ability: processing or fluid (Gf) ability, and 

accumulated knbwledge or crystallized (Gc) ability (cattell ,  1963; 1971; 

Horn, 1968; 1978). Fluid ability is  essentially the same as  Spearman's g or 

Thurstone's induction factor, while crystallized ability may be viewed as  
I 

close to Vernon's "verbal educational ability" (Corno & Snow, 1985). The 

kinds of tests used to measure fluid ability usually involve inductive 

reasoning. These include i tems -such as  classification tasks,  series 

completions, and analopes, either verbal or spatial. These types of tasks 

originally were considered a s  effective measures of intellectual ability 

because they were- thought of as  "knowledge-free;" that  is, a s  measures of 
C 

one's ability to induce structure on information given in  the task, without 
1 

the use of any particular subject matter or domain knowledge. Crystallized 

ability, on the other hand, usually is assessed through some form of 

achievement measure which taps the accumulated knowledge a person has 

in various subject areas. 

The theories of-intelligence that  dominated the earlier part  of this 

century, often referred to a s  "diffeAntia1" theories (Sternberg, 1985), 

emphasized variations in performance outcomes on tests which were 

pwdictivc of other kinds of performance, such as  success in school or on the 
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job. Recent views of intelligence, however, are characterized by attempts to 

identify specific knowledge structures and processes used in responding to 

various kinds of intellectual test items (Carroll, 1976; Estes, 1982; Hunt, 

Frost, & Lurineborg, 1973; Pellegrino & Glaser, 1980; Resnick & Nechcs, 

1984; Snow, 1986; Sternberg, 1985). This shift in focus has an  important 

advantage: developing process models of task .performance which can be 

used to analyze individual differences may make i t  qossible to design 

instructional conditions that  will adjust to these individual differcnccs. 

The cognitive analysis approach to studying intelligence thus rcdirccts thc . 

focus from using test scores to predict differences in performance, such as 

school achievement, toward using them to prescribe instruction that will 

improve school learning (Corno & Snow, 1985; Glaser, 1982; Glascr Xt 

Pellegrino, 1987; Hunt et  al., 1973; Pellegrino & Glascr, 1980). The ultimate 

goal, a s  pointed out by Glaser and Pellegrino (1987), is not to improve 

performance on intelligence test items, but to improvc the cognitive skills 
W 

tha t  underlie successful performance on both aptitude tests and in thc 

classroom. 

Research by Sternberg and his colleagues ( 1  985) cxenlplifics of the 

kinds of cognitive analysis currently found in the l i  tcraturc. Stcrnhcrg 

specifies individual differences in solving analogy problcrns in terms o f  

latency parameters. His goal has been to develop and test a gcncral model 

of a n a l o ~ c a l  reasoning that specifies the cognitive processes comrnon to 211 l 
B 

analogy tasks. Also,  Pellegrino and (;laser (1987i  report a nurnlwr of'  

studies that  have used error analysis or instruction i n  specified component 



precesses to isolate the knowledge and procedures which differentiate 

lability levels on various kinds of inductive reasoning tasks. 

Two general outcomes of this research constitute important advances 

in our understanding of the nature of fluid ability and intellectual skill 

development. First, i t  appears that solving series completion tasksinvolves 

a set of specified processes which are combhed into routines, and tha t  

instruction in these processes significantly improves performance 

(Holzman, Glaser, & Pellegrino, 1976; Simon & Kotovsky, 1963). Moreover, 

for subjects of lower initial ability, this improvement exceeds that resulting 

from mere practice (Glaser & Pellegrino, 1987). The critical features of this 

outcome are: ( I )  isolation of the cognitive steps involved in solving this type 

of problem, and (2 )  improvement resulting from instruction in these 

processes. 

The second "important finding is that  domain-specific declarative 

kr~owledgc, such as  knowledge of numerical concepts and relationships, 

has a n  important influence on solving induction problems such as  

numerical analogies (Corsale & Gitomer, 1979; Pellegrino, Chi, & Majetic, 

1978). Declarative knowledge of the constraints of the task itself also was . 
found lo differentiate performance on verbal analogies. In particular, 

lower performance was typically characterized by violations of the rules for 

idcntifying relations between relevant pairs within items (Heller, 1979). 

1)cclarativc verbal or numerical knowledge a s  well a s  declarative * 

knowledge of the goals and constraints involved in item types (e.g., 

analogies) is thus an important factor in fluid ability. 



Taken in combination, research resulting in specifying the cognitive 

steps and domain knowledge required in  performance on inductive 

reasoning tasks and findings concerning the instructional tractability of 

t h i s  dec la ra t ive  a n d  procedural  knowledge necess i t a t e s  a 

reconceptualization of the nature of fluid ability as  i t  is typically measured. 

This type of intellectual qbility can no longer be viewed as  "knowledge-free." 

In the context of the present investigation, i t  would be useful to establish 

connections, if any exist, between fluid ability and self-regulated learning 

skills. Specifically, SRL components such a s  selecting, making 

connections within, and organizing information presented - in an  academic 

task would be expected to covary with a standard measure of fluid ability 

Compared to methods for studying inductive reasoning based on 

response latencies, the methods used in this study more closely resemble 

those involving qualitative analysis of response protocols collected during 

work on intellectual problems or a s  a product of them. Hellcr (1979) 

conducted this type of study on verbal analogical reasoning tasks when 
Q 

solved by subjects of differing aptitudes. Similarly, some of tbe methods 

frequently used in studying the cognitive processing components of problem 

solving involve qualitative analysis. For example, studies of expert-novice 

differences have used methods such as  analyzing think-aloud protocols 

collected during the  course of solving physics problems (Larkin,  

McDermott, Simon,-& Simon, 1980) and examining diagrams drawn by 

solvers while working on the problems (Chi, Feltovich, & Glaser, 1981). 
- 

Think-aloud protocols of experts and novices in the social 'sciences were 

analyzed by Voss, Tyler, & Yengo (1983) to study the differences in the 



knowledge and skills they used in solving the kinds of ill-structured 
- 

problems typically found in that domain. 

These methods for studying individual differences involve analyzing 

the response-or think-aloud protocols produced by problem solvers while 

working through problems, and describing them in terms of their 

qualitative differences. In these studies, variations in knowledge and skill 

components are reported more directly than in studies using response 

latencies, where some degree of extrapolation links the actual data to 
'% 

con4usions drawn about the processing differences they reflect. Also, in 
1 

the problem solving studies, differences in domain specific declarative 

knowledge were identified as an aptitude variable, whereas in analogical 

reasoning studies i t  was p r  cedural~ knowledge variation that  was expected 9 
to result in performance differences. As further research on intellectual 

skills continues to unpack the constellations of procedural and declarative 
* 

knowledge required for vario$s kinds of tasks, the importance of 

accumulated knowledge of both kinds to the development of skills heretofore 
- 

considered strictly procedural becomes more and more apparent: 

Individuals who are identified as intellectually competent, even in the 

sense of inductive reasoning, got that way as  a result of developing a 

complex array of knowledge and skills over time. This points u p t h e  

importance of identifymg skills, such as those hypothesized by'Corno and 

Mendinach (1983), which learners develop over time as cognitive resources 

to apply to the goals of learning. 



Task Characteristics, Aptitude ~ e a s u r l s ,  and Learning Skills 

Evidence that differences in ability predict variations in how effectively 

learners adapt their strategies to  learning goals is not new. For example, a 

considerable research literature supports this contention in the context of 

reading abilities (Anderson & Armbruster, 1982; AusubeI, 1960; Gugn6, 

Bing, & Bing, 1977; Just  & Carpenter, 1980; Rickards & McCormick, 1977; 

Smith, 1967). There also is evidence that learners will shift theirestrutegics 

in complex tasks, such as  items on aptitude tests, depending on item 

difficulty and individual differences in aptitude (Snow, 1980; Snow & 

Lohman, 1984). This adaptive processing by learners in dealing with 

complex tasks may be seen as "response sampling" wherein assemblies of 

existing declarative and procedural knowledge are either retrieved and 

applied, or are used to construct and apply new component assernblics 

(Snow & Lohman, 1984; Sternberg, 1985). According to the model proposed 

by Snow and Lohman (1984), observed differences in G (or general 

intelligence, which would include both Gc and Gf)  are the result of 

differences in the number and type of component assemblies, and in how 

they are organized, rather than simply the number of components or thc ' 

speed a t  which they are invoked: 

As a function of more intensive learning history, these assemblies a re  
more exercised and  more controlled; they a re  more readily rctrieved and  
applied a s  crystallized units in new performance situations similar to those 
experienced in the  past .  As a result  of more extensive learning history, 
these assemblies are  more readily reassembled to meet the  demands of new 
performance si tuations dissimilar to those experienced in t h e  past .  The  
cognitive organizations of able learners a re  t h u s  both more crystallizc!tl 
a n d  more  fluid a n d  t h u s  more  easily a d a p t e d  to complexity ilnd 
novelty ... (1984, pp. 369-70). 



If Snow and Lohman (1984) and others who have come to similar 

conelusions (e.g., Glaser & Pellegrino, 1982; Sternberg, 1985) are  correct, 

the route to increasing cognitive aptitude for academic learning i s  to help 

learners learn to control and manipulate their existing declarative and 

procedural knowledge in -the context of novel tasks. In  this situation, 

learners have the opportunity to invent or reassemble the response 

cornponents already existing in crystallized form (Resnick, 1976). 

This type of analysis has direct implications for SRL. In fact, the 

description offered by Snow and Lohman of the high-G learner matches the * 

self-regulated learner so well that i t  is not surprising when they conclude 

that, "The cognitive phenomena that differentiate high- and low-G students 

and high and low achievers are essentially the same phenomena" (1984, 

p. 370). The self-regulated learner and the typical high ability student 

adapts to and handles novel learning situations by being able to evoke the 

knowledge and skills required to make sense of new information, then plan 

a n  approach and select strateges needed to organize, execute, and monitor 

hisher  work toward a solution. 

0'or~uc~rgcr~c.c and 1)iucrgcnce of  SRL and Intelligence 

A critjcal advance in analyzing cognitive processes constituting 

in t.cllcctua1 functioning was the separation of metacognitive knowledge and 

skills from more basic cognitive processing used in  manipulating and 

transforming information (Brown, 1978; Flavell, 1976; Sternberg, 1985). 

Mctacognitive skills are the evecutive aspect of intellectual work wherein 

the person plans, monitors, and revises the selection and engagement of 



lower-order cognitive operations which acquire or manipulate information. 

Sternberg has identified a number of different "metacomponents" in 

intellectual functioning. These include such aspects of performance as 

deciding what the problem is, selecting an  appropriate representation of the 

information given, and selecting a strategy tha t  cornbines lowor-order 

cognitive processes (1985, pp. 99-105). These metacognitive activities 

parallel directly certain component SRL processes such a s  selecting and 

strategic planning. The importance of metacognitive functioning has been 

demonstrated in studies showing marked developnlcntal and individual 4 

(e.g., aptitude) differences in learner's use of these skills. Such difl'ercnccs 

have been found in  a variety of learning contexts, including text 

comprehension (Armbruster, Echols, & Brown, 1983; Baker & Brown, 1984; 

Brown, Campione & Day, 1981; Palincsar & Brown, 1984), acquisition And 

retrieval of information (Flavell & Wellman, 1977), and problem ~olv ing  

(Chi, Glaser, & Rees, 1982; Flavell, 1976). 

. 
In addition to metacognitive skills, other aspects of self-regulated 

learning described in Corno and Mandinach's model have been shown to 

correlate highly with ability. For example, Gray (1982) found that higher 

ability secondary students were more likely to take notes containing 

elaborations, inferences, and organizational schemes than were lower 

ability s tudents .  Elaborating and making inferences are  labeled 

"connecting" in SRL, and creating organizational schcmcs would be 

"organizing" in the conception of SRI, explored herc. Similarly, I teder '~ 

(1978) review cites elaboration and drawing Tnferences, and the specd of' 

these processes, a s  key differences between the comprehension a n d  



retention of prose by good and poor readers. Sternberg (1985) also identifies 
P 

the transformation processes of selectivity, connecting, and organizing as  

crucial to learning declarative and procedural knowledge in  'virtually all 

domains. 

The two types of planning included in the SRL model differ in- terms of 

their classification as  metacognitive or lower-level skills. Specifically, 

strategic planning is considered a metacognitive activity which involves 

overviewing the task, assessing the requirements for cognitive processing 

and external resources, selecting both general and specific strategies to be 

used in accomplishing the task, and then evaluating and revising plans 

during the process of completing the task. Tactical planning, on the other 

hand, is selecting and implementing performance routines and local 

strategies a t  decision points during the task, but without referring explicitly 

to overall task goals or problem orientation. Sternberg and his colleagues 

have reported research on correlations between "global" and  "local" 

planning, which might be compared to strategic and tactical planning in  

SIiL terms, and tests of general reasoning ability . Sternberg (1985, p. 101) 

defines these two types of strategy planning as follows: 

Global planning refers to the  formation of a macrostrategy t h a t  applies to a 
se t  of problems, regardless of the  particular characteristics of a particular 
problem t h a t  is a member of a given se t  .... Local planning refers to t h e  
formation of a microstrategy tha t  will be suf ic ient  for solving a part icular 
problem within a given set. Whereas global p lanning is  assumed to be 
highly sensitive to the context of the  surrounding problems, local planning 
is assumed to he conteut-insensitive, applying to each item individually. , 

In  several studies (Sternberg, 1977, 1981; Sternberg & Rifkin, 1979), i t  was 

concluded that individuals with better reasoning skills spent more time in 



global planning of a strategy for problem solution, but less time in local 

'planning, as compared with less able reasoners (Sternberg, 1985). 

While the literature reviewed so far in ihis section and the previous 

section identifies similar components within conceptions of SRL and 

general crystallized and fluid ability, several studies have produced 

evidence tha t  component Self-Regulated Learning skills a re  related to 

achievement even with ability controlled. For example, after training 

s tudents  i n  organizational skills, which would be classified as  

transformation processes in  SRL, Gray (1982) found tha t  these students 

showed a lessened regression of outcome of training on ability than was 

shown for untrained students (see Corno & Mandinach, 1983). Peterson, 

Swing, Braverman, & Buss (1982) also found that  some metacognitive skills 

affected achievement even with ability statistically controlled. Thus, while 

there appears to be a strong relationship between SRL component skills and 

general intellectual ability, SRL skills apparently contribute a unique 

portion of variance to learning outcomes. 

Specific Features of the SRL Model 

In Chapter One, the four forms of cognitive engagement of the SRI, 

model were described. These are  Comprehensive Engagement, which 

involves use of all the component SRL processes; Task Focus, which 

emphasizes transformation processes; Resource Management, which 

emphasizes acquisition processes; and Recipience, which involves minimal 

use of the component processes, primarily attending, rehearsal, and low- 



types of- academic tasks call for different forms of el 

example, ' in  a situation where - t h e  task involves 

manipulating large amounts of information, and where it 

the learner gains a deep understanding of t ha t  

L. 

level monitoring. Corno and Mandinach (1983) emphasize that different 
i 

~gagement.  For 

i .  
4-  " 

acquiring and 

is important that  

information, a 

Comprehensive Engagement approach is hypothesized to be optimal. In 

this case, available external resources are  used to supplement 

transformation processes used in comprehension (i.e., to help deepen the 

associative network), but are not used to supplant these processes. 

Acquisition processes such as  strategic planning and monitoring would 

also be important in this type of task,' where it is important for the learner to  

impose hisher own structure on the task by defining i t s  goal(s)'and sub- 

goals, and then to monitor progress toward these planned outcomes. Here 

again, Snow and Lohman (1984)- describe aptitude differences in similar 

L language: 

"he most important of [ these]  aspects of t h e  dynamic cognitive system, we 
hypothesize, a r e  assembly and  control processes-higher order strategic 
processes involved in t h e  organization, reorganization, a n d  monitoring of 
the  comdonent performance processes t h a t  make  t h e  dynamic cognitive 
system adap t  o r  learn within a task.  We predicted t h a t  these higher order 
process differences were a principle source of ability-learning correlations 
in educat ion because  such differences would become increas ingly  
important a s  ability tests and  learning tasks  became more comp1ex;ut is the  

. complex abil i ty tes ts ,  a f t e r  al l ,  ... t h a t  correlate with l ea rn ing  from 
instruction. (p. 351) 

On the other hand, on tasks or parts of tasks where going beyond the 

information given by using external information is unnecessary o r  

inadequate, or where frequent self-checking (i.e., monitoring) is inefficient, 

a Task Focus approach would be considered optimal (Corno & Mandinach, 

1983). In school contexts, t h s  type of task would be found in some problem 



solving exercises or tests, such as in mathematics. It should be noted that, 

in  many problem solving situations there may be call for both 

Comprehensive Engagement and Task Focus approaches for different 

phases of the same task. For instance, a problem may initially requfre 

strategic planning and metacognitive processing in order for the learner to 

develop an  appropriate mental representation of it, but once this exists, a 

Task Focus approach may be most effective for accurate and quick solution 

of the problem. 

~ h e s k  differences in task characteristics and requirements can be seen 
u 

in terms of task structure (Reitman, 1964). While tasks cannot simply be 

dichoiomized as either well-structured or ill-structured (Keen & Morton, 

1979; Simon, 19601, there are variations along this dimension which 

influence the cognitive requirements for their solution. Generally, the 

more structured a p'roblem or task is, the more its goals and possible routes 

to solution are defined (Gagne, 1985; Keen & Morton, 1979). This implies 

. that the problem solver's existing knowledge in the relevant area of subject 

matter will partly determine the degree of structure perceived in a given 

problem. For example, it has been showri that novices in a particular 

domain of know1,edge such as physics will solve problems in ,that domain 

much the way people solve novel problems in general. In contrast, experts 

in a domain will solve problem$ in that domain as people generally solve 

familiar problems (Larkin, 1982;   ark in,' McDermott, Simon & Simon, 

1980). Gagne (1985) describes the difference between solving novel and 

familiar problems as  follows: 

... I n  so lv ing  novel  p rob lems ,  a  g r e a t  dea l  of s e a r c h i n g  is involved.  
Var ious  s t r a t e ~ e s  a r e  used to l imit  search to re levant  a r e a s  of memory.  



On6 of the most powerful of these is means-ends analysis, in  which one 
defines one's goal and then retrieves from memory known ways of 
reaching tha t  goal. Solving familiar problems does not involve much 
search. Rather ,  the solver acts  fairly automatically, recognizing a 
familiar set of conditions and carrying out the associated actions. (p. 279)- * 

Thus, the degree of structure a task has for a n  individual is likely to be 

a function of the information given i n  or with the task and the prior 

knowledge the learner brings to the task. A well structured task is  either 

very familiar or i t  contain; most of the information necessary to eliminate . 

the need for a search for goal(s) and path(s) to solution. The latter situation 

would be exemplified by a math quiz on computational problems that  were 

covered during the previous week's lessons. 

The need for s t r a t e ~ c  planning and monitoring of one's cognitive 

processes in relation to task goals when working on novel, and especially 

large, complex tasks is evidenced in a study by Lundeberg (1987). This 

study examined the strategies used by experts and novices in studying and 

analyzing legal cases. diven the complexity typical of legal cases, and the 

multiple possibilities for interpreting them, this task could be considered 

fairly unstructured, even for a n  expert (although i t  would be more 

structur-ed for an  expert than for a novice). Lundeberg (1987) found that  

legal experts engaged in considerably more metacognitive processing and 

strategic planning than did novices. In partichlar, she noted tha t  the 

experts spent more time, proportionally, overviewing the case and reading 

the first page than did the novices in her study (p. 416). In  overviewing the 

case, the experts were found to preview the decision, the length of the case, 

thc actions taken, and the facts of the case more consistently than the 

rwviws. According to Lundeberg (1987, p.413), "The experts, on some level, 



knew tha t  having this information prior to reading the rest of the case 

would be beneficial." , 

Sternberg (1977, 1985) reported that  more successful students spent 
% 

more time encoding p r o ~ e &  information before attempting solutions than 

did less successful &dents. Other studies of differences between expert 

and novice problem solving (e.g., Chi, Feltovich, & Glaser, 1981'; Voss, 

Tyler, & Yengo, 1983) have shown that experts tend to spend considerably 
4.y' 

more time - than novices developing a n  abstract and relatively elaborate 

representation of the problem before attempting solutions. In addition, in 

/ solving social science problems, experts were  found t_o propose fewer and 

I , more abstract solutions than did novices, and they also returned to thc 

\ , original problem representation each .time they proposed a new solution in 

order to develop new ways of eliminating the cause of the problem (Voss, . 
C 

Tyler, & Yengo, 1983). This approach exemplifies experts' use of strategic + 

C & 

planning and m itoring of strategies for  solving a problem, which 

corresponds to comprehensive Engagement in SRL. In contrast, novices' 

protocols evidenced immediate attempts a t  isolating possible causes and 

solutions without consideration of constraints on, or orientations to thc 

solutions proposed (Voss, Tyler, & Yengo, 1983). In this example, the 

novices' approach to the problem corresponds to a Task Focus form of' 

engagement a s  defined in SRL, an  approach which was inadequate for 

such a n  ill-defined problem. 
it 

It  appears then, tha t  experts emphasize strategic planning and 

monitoring processes in order to impose structure (i.c., define the goal(s) 

and sub-goals and potentially useful paths to solution) on complcx tasks or 



problems. In a more general way, self-regulated learners may be dewed as  

'students who have learned to use a Comprehensive Engagement approach 

for those tasks and parts of tasks tha t  require imp60sition of structure. 

These are the "experts" a t  school learni* While they may use a Task 

Focus approach to familiar types of problems, or ones that are  very clearly . 
structured in term"s ,of response requirements, where quick, analytic 

respun.ses a re  called for, they also know when more information or 

planning is needed, and are able to shift s t ra teaes  accordingly. 

IJse of External Resources &- 

Another important aspect of the SRL model described by Corno and - 
a 

Mandinach (1983) is learners' use of available social resources such as  

peers or the teacher, or material resources such as  additional text 
R 

materials or organizational aids. While external resources may be used 

cfl'ectively within a Comprehensive Engagement approach to complex tasks 

as a w a y  of' supplementing one's own cognitive work, they also may be used 

to supplant or short-circuit some cognitive" processing (Salomon, 1979). 

When some of the learncr's cognitive processes are  short-circuited by the 
J 

clnvirorirnent, information provided by others or in the presentation itself 

docs some of the cognitjve work for the learner. In particular, Corm and 

Mandinach define Kcsourcc Management as using outside assistance to 

supplant the learner's own transformation processes, while acquisition 

pr-ocpsscs arc evoked and used effectively by the learner. In contrast, a 

1Cccipicnt form of engagement relies on assistance for much of both the 

acquisition and transfornmtion processes. 
4 



Cooperative group learning situations are likely contexts in which to 

observe students using peers as resources. In fact, there is evidence that 

some learners tend to avoid engaging in some of the cognitive processing 

required in academic tasks when working in small groups (Kerr, 1983; 

Kerr & Brun, 1983; Latane, Williams, & Harkins, 1979). Dansereau and his 

colleagues have recently reported studies showing that  cognitive, affective, 

metacognitivq, and social learning outcomes (CAMS) are Ahanccd when 

well-designed scripts are imposed upon cooperative learning dyads, rather 

than having them produce their own scripts (Dansereau, 1986; Mcl)onald, 

Larson, Dansereau, & Spurlin, 1985; O'Donnell, Danscreau, Hal l ,  & 

Rocklin, 1987). The term "scripts" is used here to mean a plan o f  the ' 

questions and points of discussion to be covered in the dialogue bctwccn thc 

students in the dyad. The resu1t.s of this research revealed that,  while 

scripts generated by the participants produced adequate achicvcrncnt 

outcomes relating directly to content in the task (i.e., the solution to EI 

problem, a decision, or a report or procedure), they did not lead to learning 
C, 

outcomes, that were indep n t  of the task (Danserenu, 1986). 1)anscrc:lrl ,p\, 
/' 

notes that, 

... Participant-generated t h a t  capitalize on task-re lcvant  cxpcrtisct 
may be relatively useful outcomes. flowever, since 
t h e s e  s c r i p t s  a n d  comfortnblc 
information opportunities 

Other research on small group cooperative learning has shown that 

participants who take an active role in verbalizing information or assisting 

other students tend to perform better on achievement outcome mcasurcs -4 
than those who take a more passive role (Spurlin, I)ansercau, Larson, & 

1 



Brooks, 1984; Webb, 1982). Webb's (1982) results with respect to mixed 

versus uniform ability groups suggest interesting questions with regard to 

the SRI, model. In particular, she found! that  medium-ability students in 

homogeneous ability groups received more explanations in  response to 

their errors and questions than those in heterogeneous ability groups, and 

bhey also had higher achievement test scores on average (Webb, 1982) when 

in homogeneous groups. The SRL model hypothesizes tha t ,  if some 

students habitually use explanations by others to succeed a t  learning tasks, 

they may be missing out on needed practice a t  some of the transformation 

processes required for complex tasks, even though they may produce 

adequate achievement outcomes in the short term. 

Videotapes.of social interaction ainong subjects who are working on 
d 

acadcrnic tasks would provide a useful context for examining some of the 

effects of varied ability groupings, including the types of cognitive 

processing that arc being taken over for students by others when'they are 

givcn explanations about a task. 

* Tcrsl: E'c~c~tur.r~s thnt Short-Circuit Cognitive Processes 

Salornon (1979) reported the results of research showing that  specific 

skills for cncoding and transforming information are either activated or 

short-circuited depending on the presentation of information to be acquired. 

Salornon uses the term "coding elements" to refer to aspects of presentation 

llwt pither rnodel directly specific relationships within information or else 

makc thosc rr~lationships implicit . In one study (Salornon, 19791, he found 

t h:it t hc skill of rclatlng details to conceptual wholes (which would be an 



example of Connecting in the SRL model) was strongly related to learning 

outcomes on tasks where the relationship between the details and whole 

was not shown explicitly. However, on tasks where this relationship was 

made visually explicit for the learner,  there was a much weaker 

relationship between the skill of relating details to conceptual wholes and 

learning outcomes. Another finding from the same investigation was that 

instructions o r  specified requi~ements of the task also will partly determine 

which cognitive processes are  activated: "Task requirements, whether 

imposed or self-selected, determine what kinds of information arc  to be 

extracted, and this choice determines in  turn  what kinds of coding 

elements within the message are to be addressed " (1979, p. 108). 

The literature thus supports the notion that the presentation of a task 

and i ts  perceived requirements play major roles in what information a 

learner selects and focuses on (Pitchert & Anderson, 1977; Salomon & 

Sieber, 1970) and in which cognitive processes are  activated (Salonlon, 

1979). I t  would follow from this that  tasks in which the students are 

expected to create a cognitive representation that is an exact model of the 

4 information presented, and tasks which also carry low incentive for 

students to invest mental effort, would result in a relatively passive 

approach to acquiring and manipulating the information presented. In the 

present context this would mean tha t  a Recipient approach would be 

expected. 



Research on the SRL. Model. 

Extending the research evidence concerning the component processes, 

a few studies now have begun to appear which have tested the SRL'model 

more directly. One of these (Zimmerman & Martinez-Pons, 1986) found 

that 93% of the high school students sampled could be correctly classified as  

belonging to high- versus lower achievement tracks on the basis of self- 

reports about their use of 15 different self-regulated learning strategies. In  

particular, the strategies which best predicted achie,vement groupings were 

seeking information, keeping records and monitoring, and organizing and 

transforming information. These results provide some evidence that ,  

compared to their lower-achieving peers, high-achieving students engage 
\ 

in  more active, self-initiated behaviors across a variety of learning and 

studying situations. 
r. 

A second study by the same authors (Zimmerman & Martinez-Pons, 

1988) generated evidence of construct validity of several self-regulated - 
learning s t ratcgcs which they had identified in students' self-reports in  

thcir 1986 study. Here, convergmg evidence of SRL strategies was sought by 

comparing student self-reports from a structured interview to teachers' 
/ - 

observations recoded on a 12-item rating scale. C~rre la t ions  between 

students' reports of SRL strateges and a canonical root for SRL in teachers' 
.4. 

ratings indicated good convergent validity for most SRL strategies 

idcntificd. The strongest relationships reported were between students' 

and teachers' reports of "rehearsing and memorizing", "organizing and 

transforming", "swking peer assistance", and "seeking information." 



Divergent evidence between SRL strategies identified in teachers' ratings 

and scores on a standardized achievement test also was demonstrated. 

While the evidence for validity of SRL strategies shown in these two 

studies is encouraging, an  important caveat bears nlention. That is, the 

strategies identified in both their students' and teachers' reports confound 

cognitive (i.e., covert) and behavioral (i.e., overt) activities. For example, 

students'  interview reGonses coded as  "organizin'g and transforming" 

included statements that  showed either overt or covert rearranging of' 

instructional materials to improve learning, such as  making an outline 

before writing a paper (Zimmerman & Martinez-Pons, 1986). Combining 

cognitive and behavioral strategies may not'detract from the validity or 

usefulness of these results; on the contrary, they may provide an accurate 

representation of classroom events. However, this approach docs not allow 

the isolation of tEie component cognitive processes which Corno and 

Mandinach (1983) propose as  hypothetically distinguishing forms of' 

engagement. As such, these research findings cannot address thc validity 

of the SRL model being examined here. 

One other point needs to be made regarding the definitions of sclf- 

regulated learning strategies used by Zimmerman & Martinez-Pons (1986, 

1988). They included help-seeking behaviors as  S111, stra tcpics in *Z both 
--? .- 

students'  and teachers' reports. Sgecifically, one category of' responfic 

taken from student interviews was "seeking social assistance," while one 

item on the teachers' scale reflected seeking assistance from the teacher. 

The quote used to illustrate the student interview category of' seeking social 

assistance was, "If  I have problems with math assignments, I ask a friend 



to help." (Zimmerman & Martinez-Pons, 1986). The authors consider this 

help-seeking behavior as a par t  of self-regulation i n  t ha t  it reflects actively 

seeking information ra ther  t han  passivity on the  p a r t  of the  learner 

(Ximmerman & Martinez-Pons, 1988). However, i t  i s  notable t h a t  i n  both 

students '  and teachers' reports these categories of help-seeking were 

distinguished from seeking information, such l ibrary resources or 

information about task requirements. The point to be made with respect to 

SItIJ is t ha t  help-seeking is  not universally taken a s  a behavior t h a t  

promotes or reflects cognitive engagement. In fact, i t  may be seen as a 

strategy which is used to avoid effort (Corno & Mandinach, 1983). For 

example, such behavior has recently been identified a s  characteristic of a 

"work-avoidant" goal orientation in which the main concern is  to get the 

work done with a minimum amount of effort (Meece, Blumenfeld, & Hoyle, 

1 988 1. 

Mandinach and Corno have reported some evidence (Mandinach, 1984; 

Mand inach  & Corno, 1985) tha t  s tudents approached a computer game 

using primarily one or another form of engagement, although in a number 

of caws two or thrcc forms were used in combination. Of the 48 students in 

thc sample,  73% appcarccl to adopt and  maintain the  s ame  form of 

vngagcmcnt during all 24 o f t h e  games played in the study (Mandinach & 

( lorno,  1985).- In this study, students of higher ability tended to use a Self- 

licgulatcd 1,earning ( i .c . ,  Comprehensive Engagement)  approach most 

often, while lowcr ability students used Recipience much more than  the 

othcr threc forms of cngagcrncnt. Moreover, males and females differed in 

thcir rcsponsc patterns such that  high ability males typically used either 



Comprehensive Engagement or Task Focus, while high ability ,females 

used either Comprehensive Engagement or Resource Management. Also, 

students who used Comprehensive Engagement were more successful a t  

the computer game than were those using the other forms of engagement. 

This research provided some support for Corno and Mandinach's 

hypothesized variations of cognitive engagement in one instructiur~ill 

setting. However, s,ome limitations must be acknowledged in terms of the 

generalizability of this research and also with respect to the internal 
I 

consistency of the SRL model itself. First,  the occurrence of specific 

acquisition and transformation processes while playing computer games 

was inferred from students' verbal protocols, respmse patterns, and study 

aids (i.e., maps, diagrams, and notes created by students whilc playing the 

games). Students then were categorized according to judges' assessnwnts 

of the primary and secondary forms of cognitive engagement used across 

game playing sessions. The judges based their asseusrncnts on "high" 

versus "low" scores on acquisition and transformation processes which 

they assigned. Mandinach's methods for classifying learners' use of 

acquisition and transformation processes r~ecessarily dichotomizes them 

into one or another category a t  any gpven time. Specifically, when learners' 
* 

performances are classified a s  "high" vs. "low" on the various acquisition 

and transformation processes, i t  is impossible for learners not to perform 
b 

I 

using one form of engagement or another (see Figure 1). 'I1t,~us, this type of '  

classification method does not actually test the SM, n~odcl in terms of'  

whether students engage the componeni processes i n  tho prcdictcd 

configurations 



Second, Mandinach's research involved only one type of task: the 

computer game. Thus, while the computer game was claimed to require 

the use of all of the component processes of SRL, fiudents' use of those 

processes were measured in only one task situation. I t  is no small surprise 

that  most students were found to employ the same form of cognitive 

engagement across all instances of playing the game, since all instances 

represented the same type of task and task constraints. This interpretation 

is substantiated by the fact tha t  some differences in  the forms of 

engagement used were found in the instructional phase of Mandinach's 

study. For instance, when completing instructional examples, some of the 

lower ability students shifted from Recipience to a combination of 

Iiecipience and Task Focus, while some higher ability students shifted from 

combined use of Comprehensive Engagement and Resource Ma-nagement 

to Comprehensive Engagement and Task Focus. 

One other direct test of Corno and Mandinach's model of Self- 

ficgulated Learning (Panagiotopolous, 1987) reported that  students' use of 

acquisition and transformation processes could be reflected i n  audiotapes of 

dialogues during cooperative learning. The results of this study showed 

nine. times as much use of acquisition processes a s  transformation 

proccsscs, both in independent and cooperative learning situations, across 

larrguagc ar ts  and mathcmatic~nstruct ion.  There was, however, evidence 

of' s t u d c n t , ~ '  u s e  of acquisition processes more than tr-ansformation 

processes when in cooperative learning situations, and the opposite trend 

in i n d c p ~ n d ~ n t  learning situations. This outcome supports Corno and 

Mandinitch's 11 943) con tcntion that a Resource Management approach, 



which would be expected in cooperative learning condtions, involves a n  
* 

emphasis on acquisition over transformation processes. 

Although the  sample was too small in  this study to base firm 
$ 

conclusions on the results, relationships between aptitude factors and 

cognitive engagement patterns were suggested. Specifically, students in 

the independent learning condition who measured higher in ability and 

achievement tended to show a slightly higher ratio of acquisition to 

transformation processes. These ratios wete in  the opposite direction for 

the middle- and  lower- ability and achievement groups. Under the 

independent condition, students scoring high and low. ,on motivation 

showed higher ratios of acquisition to transformation processes, while the 

opposite appeared for studerits of average motivation. In .the cooperative 

condition, i t  was thehtudents  of' average motivation who displayed the 

higher ratio of acquisition to transformation processes compared to those of' 

high and low moti ation. .,I' 

Changes in students' use of SRL processes also were apparent over 

time within the cooperative condition. In particular, the ratio of acquisition 

to transformation. processes appeared to increase during language ar t s  , 

instruction and decrease in math instruction. Again, the sample size and-  

differences between groups were small in this study, rendering conqlusions 

only speculative. Nonetheless, they suggest that  complex engagement 

patterns occur depending on variations in student aptitudes, learning 

conditions, and subject matters. 



Summary 

Recent research .on apti tude variables relating to motivation, 

intellectual skills, and self-regulated learning was reviewed in this 

chapter. The development of intrinsic motivation to learn, which i s  

considered to be a characteristic of self-regulated learners i'n the SRL. 

model, appears to be influenced by the goal structure present within the 

learning environment. In particular, a n  individualistic, cooperative goal 

structure, as  opposed to a competitive goal structure, has  been found to 

promote a mastery orientation to learning and to influence students' use of 

certain self-regulated learning skills, such a s  planning and cognitive 

monitoring. A mastery orientation has been found to be associated with 

stpdents' self-reports of cognitive engagement. In addition, a mastery 

orientation to learning situations-attributing one's successes and failures 

to controllable factors such as  effort and use of strategies, and high self- 

efficacy, or expectations of success-are associated with intrinsic 

motivation. In agreement with current research findings, the SRL model 

predicts that high ability, high-achieving students who also show high self- 

efficacy and make attributions for performance to effort and strategy use 

will adapt to changes in task environment more than students of lower 

apti tudes.  This adaptability should be especially apparent  when 

pcrfor~nance on tasks 'designed to elicit ,A Resource' Management approach 

is cdmpared to tha t  on other tasks, since Resource Management tasks 

imply a cooperative goal structure. 

Cognitive analysis of performance on intellectual tasks has  been 

conducted us ing  response latencies, error analysis, instruction, and 



> .  

descriptive analyses of think-aloud and other "direct" recordings of 

cognitive steps used while completing ,tasks. Using these methods, a 

number of the component skills in  the SRL model have been shown to . 
C 

correlate highly with ability. These include rnetacognitive skills such as  

planning the use of strategies and resources in response to assessed task 
- 

constraints and selecting, elaborating, and organizing information. The 

learner's response to variations in  task constraints is  considered a 

particularly important variable, with intellectual ability being associated 

with evoking prior knowledge and skills tha t  a re  appropriate to the 

i demands of the task a t  hand. The more novel and complex the task and the 
B 

I 

less the learner knows about the subject or the type of task,  the less 

structured i t  is for the learner, and the more crucijl are these intellectual 

abilities. Thus, in terms of SRL, self-regulated learners (e.g., high ability, 

high achieving, hgh ly  rnoti-~ated learners) would be expected to adapt to 
( 

differences in task demands intellectually, that is  in t e r m  of the cognitive 

skills and knowledge brought to bear on the task, as well as motivationally, 
P 

as  indicated'above. 

Direct tests of the SRL model are needed a t  this point. The few studies 

reported so far have indicated correspondence between aptitude variables 

and self-regulated learning behaviors or forms of engagement. However, 

in some cases only limited conclusions were possible due to small sample 

sizes or limitations in the experimental designs used. Specifically, one 

study (Mandinach, 1984) involved only one type of learning task and 

classified response protocols such that  the four forms of engagement 

necessarily emerged. Another study (Panagiotopolous, 1987) pr'ovided 



limited evidence of students using different levels of acquisition and 
.,. 1 

transformation processes depending on learning contexts (independent vs. 

cooperative) and on ability, achievement, and motivation level. 

In other research (Zimrnerman & Martinez-Pons, 1986; 1988) self- ,' 

regulated learning strategies were associated with, but proved distinct 

from, achievement. These strategies also were validated across students' 

and teachers' reports (Zimmerman & Martinez-Pons, 1988). However, the 

definitions of SRL s t ra tepes  used in these studies differed in  important 

ways from those proposed in Corno and Mandinach's (1983) model. In  

particular, the definitions did not distinguigh cognitive from behavioral 
d 

strategies, which would b,e necessary in  order to classify them a s  

corriporlcnt S K L  processes in Corno and Mandinach's model. 

Go4k a ~ l d  Design of the Present Investigation 

The aim of this dissertation was to explore the feasibility of defining 

sclf-regulated learning in terms of configurations of cognitive processes, 

- labclcd acquisition arid transformation processes, which can be used to 

classifjr students' approaches to learning tasks into "forms of cognitive 

cngagernent." Corno and Ma-ndinach (1983) hypothesized tha t  such 

configurations would distinguish the four forms of engagement identified 

in their S K I ,  model, but to date there is little ev idkce  to validate their 

hypothesis. I3y collecting data on students' cognitive processes using 

scvcral differcnt methods, an  attempt was made to validate the acquisition 

a n d  transformation processes a s  consistent and distinguishable 



\ 

components of self-regulated learning. Should these configurations prove 

valid, this would serve as  justification for classifying\ students' cognitive 

approaches to learning tasks according to the four forms of engagement 

proposed in the SRL model. 

This study also manipulated goals and environmental constraints over 

a series of tasks tha t  students performed such tha t  specific forms of 
4 

engagement, which theory predicts to -be optimal for these different tasks, 

should have been elicited. Thus, in the event that  the four forrns of 

cogniiive engagement were shown to be viable, students' adaptive abilities 

in terms of cognitive engagement could be explored. 

Another goal of this study was to test how well aptitude variables 

predict variations in SRL. Students' scores on measures of fluid ability, 

achievement, Corno's (1 986) Self-Regulated Learning (SRL) Rating Scale, 

attributions for success and failure, and academic self-concept were 
B 

compared to self-report and observation data on the cognitive processes they 

used duri.ng academic tasks. In this way, an  attempt Was made to 
pl 

determine whether these variables are reliable predictors of Self-Regulated 

Learning skills. 



Experimental Design 

To serve as a context for observing students' use of component SRL 

processes, six academic tasks were designed. The tasks differed from one 

another in terms of their degree of structure, motivational features, and 

performance requirements, such that, theoretically, they would elicit one or 

another form or co-itive engagement (see Table 3). A sample of Grade 12 

students, working in-groups of three, worked on the tasks during four 
P 

cxp':rirnerlt~il sessions. Two measures were obtained of students' use of 

component SltI, processes during the tasks. These were a Metacognitive 

Questionnaire ( M Q ) ,  administered immediately after.each task,  and pre- 

spccificd "traccs" of cognitive processes in students' notes (see Appendices 

13 a n d  (1). "'l'races" (Winne, 1982) are  physical evidence of cognitive 

prowssing such as  underlining of important parts of a text passage as  

c>vidcnw of' sclcctivity. Evidence of students' use of socja!. and material 
C 

I-csourccs also w a s  collected from videoiapes of students while working on 
I c 

t k .  One other self-report measure sought students' assessments of 

tho char;~ctrristics 01' each task such as  difficulty level, interest to them, 

;rnd.dcrn;rnds in t , m s  of s t r a t e ~ y  or resources needed: . This instrument is 

thc 'I'ask Asscssrncnt C$uestionnairc (TAQ). This self-6eporX instrument 
- 



Several pretests  were administered in  ' a separate  session bcforc 

students worked on the  tasks. These included a test of fluid ability (Rnvcn, 

1965), the Self-Regulated Learning Rating Scale (Corno, Collins, & Cappcr, 

1982), and two measures of academic motivation. Students'  most reccnt 

grade point averages (GPAs), obtained from school records, nleasurcd 

achievement, or crystallized ability. These aptitude measures wcrc later 

used to examine how well scores on them would predict students'  use 01' 

component SRL processes during the tasks presented here. 

The  measbre  of s tudents '  use  of  resources, derived from the 

videotapes, deserves special explanation. The use of external resources is 

predicted to be a general indicator of alertness, strategic planning, and 

global monitoring. I t  may 'bc  associated with eithclr a (!o~nprchcnsivc 

Engagement or a Resource Management approach to learning tasks.  

When accompanied by evidence of the student's engagement in  high lcvcls 

of transformation processes (selecting, connecting, and tactical planning)  

and  in  cognitive regulating, a Comprehensive Engagement approach is 

indicated by students'  use of external resources. On the other hand, wh(1n 

s tudents  use external resources to the  exclusion of' thc transformation 

processes and cognitive regulating, a Itesource Management approach is 

said to be operating. 

I t  may be useful a t  this point to present more detail ahout the rcsponsc 

patterns and performance outcomes hypothesized to appcar whcbn stridc.nls 

use each of the four forms of cngagemcnt on the first two tasks prc~sc~ntc.d to 

them. These predictions a re  outlined below. b1or purposes of' illustration, 

the terms "failure" and "success" are used here as  relative terms; that  is, 



performance on a given task will be scored as  a "failure" when i t  produces a 

response that  is  less than optimal, even though the same response may be 

considered acceptable in real classroom settings. 

& 
Students'  performances on one well-structured and one ill-structured 

task were examined first. These tasks would be hypothesized to elicit a 

Task Focus and  Comprehensive Engagement approach,  respectively. ,- 

'I'hen, four other tasks  were presented. These tasks  were desigfied to 

explore students'  use of acquisition and transformation processes under 

conditions designed to elicit varying forms of engagement. Specifically, 

tticsc,tasks were designed to be similar to the first two tasks in terms of 

thcir structurc, but were designed to elicit either Ilesource Management or 

ICecipicncc approaches as  optimal. 1 



Table 3. Response pat terns  a n d  quality of performance expected when students use 
each of the  forms of engagement on ill-structured and  well-structured 
t a s k s .  

IllStructurcd Task 

1. Comprehensive Engagement  is  optimal-this approach.  produces 11 high qu i~ l i  ty 
solution (success). There  will be evidence t h a t  th i s  learner e n g a p s  in rc!li~tivcly 
high levels of all acquisition and  transformation processes. 

2 .  Resource Management  also should produce a high quality solution (sirccc.ssJ where 
s t e r n a l  resources are madeavailable. However, in this  case thcre will be cvictencc 
t h a t  the  learner  engages in high levels of acquisition processes, h u t  rc!liltivc!ly low 
levels of t ransformat ion processes. This  ,approach may bc optimal undcr  sorntb 
c i rcumstances ,  b u t  if used consistently may reflect ti luck of abil i ty to usc 
transformation processes. 

3 .  Task Focus will not produce a high quality solution ( f a i l u re ) .  There  will be t?vitic!ticcl 
of t h e  learner using high levels of all transformation processes, bu t  rc1lntivc!ly low 
levels of acquisition processes. Students  will not be likely to use availiilde rrhsourrrbs 
to help  them organize t h e  task  or to clarify difficult or confusing ilspc>cts of t h c h  
problem. 

rL. 

4 .  Recidience will not produce a high quality solution (failure). Thc!re will be cvidvrrct. 
of low levels of acquisi t ion processes (mainly a le r tness ,  rr!ht?'brsol a n d  ~ 1 0 1 ) 2 1 1  

monitoring) and  low levels of transformation processes. 

Well-Structiwed Task 

1 Comprehensive Engagement approach should not be r!viticr~ceti (according to theory, 
"self-regulated learners" should shift into a Tusk Focus approach w h e n  facc.d with 
this  type of task).  However, if a learner does not shift appropriately irito ;I 'I'ilsk I:oci15 
approach ,  some performance deficit should  a p p e a r  ( f a i l u r e ) .  Sp(1ciI'icaI l y  , 
performance should be slowed due  to response hesitancy (too much sc l f -chwkir~g) ,  so 

learner may not finish in time. 

2 .  Task Focus will produce optimal performance ( success)  

3 .  Resource management  will not produce adequate  perforrriarice ' (J i l i lurr l l ,  c ~ x c t * l ) L  

where external  resources (such a s  peers) can be used to carry out  transforrni~tiorl 
processes (such a s  those needed to determine appropriate prohlerrr reprc!scr~t;ilior~~ I f  
solutions can be reached using external resourccs, cxccss co~rritivc! rt.gulirtirlc ( t .  I: , 

self-checking) will slow response ra tes .  

4 Kecipience will not  produce adequa te  p e r f o r m a n c ~  ( f i l r f u r r , ~ ,  Orrly :~lc~r.tr~c..ii, 
rehearsal ,  and global monitoring should be evidenctd. 

I. 



/kseurch Questions 

The specific research questions addressed in  this investigation a re  as 

follows. 

1.  Can the forms of cognitive engagement be identified reliably and  

consistently using three  different measures of students '  cognitive 

processing during academic tasks? 

If the  answer  to Question #1 i s  YES, the  following questions a r e  

appropriate: 

a .  Can performance on the six tasks in this study be predicted by the 

use of the forms of engagement students use during work on each 

task'? 

t). Will students of high ability, high achievement, and  high scores 

on a self-report measure of SRL adapt their cognitive engagement 

to varying task demands? 

c .  I f '  b (above) is answered affirmatively, will these s tudents  

consistently use the theoretically optimal form of engagement for 

a given task and learning context? 

t l .  Will students who score high on self-report measures of academic 

sclf concept and internal-controllable attributions for success and 

fililure be more likely than others to invoke theoretically optimal 

forms of cngagcment'? 

1- 

I f '  t hc ilrlswcr. to Question # I  is NO, the following questions remain to be 

2 ('a11 thc usc of component S K I ,  processes on these tasks be predicted by 

rncasurcs o f  achicvemcnt, ability, SRL as measured by Corno e t  al.'s 

(1982)  scale ,  academic sclf-concept,  o r  in te rna l -cont ro l lab le  

at  t tibutions for. success and failure'? In other words, will studcnts who 



measure  high on one or more of these  predictor variables be 

differentiated from other students by the degree to which they engage 

certain processes while working on these tasks? 

3. Can performance on these tasks be predicted by the use of o m  or nlorc 

of the component SRL processes? 

Sample 

Participants for the study were selected from a n  initial pool of 180 

students in  ,two senior secondary schools in a medium-sized nletropolitat~ 

area .  Ninety grade 12 s tudents  in  the first school were enrollcd in u 
k 

Western Civilization course. The pool of students in the second school 

consisted of 90 grade 12 students enrolled in a French course. J3oth of'thcsr) 

grade 12 elective courses are accepted as  credit toward admission a t  British 

Columbia's universities. Thus,  while not all s tudents in the two courscs 

were bound for university, many took thesc courscs with univcrsity 

entrance as a goal. - 
It was orignally intended that  this study would be lirnitcd to sa~rlpling 

high ability, high achieving students who would bc prcdi'cted to hc sclf- 

regulated lqarners. Two pretests were administered and students'  (;I'As 
1; 

were obtained in order to select a sample of thesc stlpposcd self'-rt:gul:ttcd 

learners from the  pool of 180 students. However, since thcrc wcrcL too few 

volunteers who could be scheduled together in groups of  thrcc to rnakc u p  :I 

reasonable sample, this selection procedure was ahandoncd. 



In the first school, 2 1  students volunteered to participate i n  the  

experimental par t  of the  study. One s tudent  was  omitted from the 

experimental sample due to a particularly low GPA (0.50 on a 4-point scale) 

and ability test score. Five other students could not be included due to 

constraints in their schedules. Thus, five groups of three students each 

were scheduled into six sessions for the  remainder of the study. In the 
I 

second school, 23 students volunteered to participate in the entire study. Of 

these, five withdrew before being assigned to groups. A total of 18 students, 

in 6 groups of 3 students each, were scheduled to complete the experimental 

tasks a t  the second school. 

Measures 

Students were administered the Raven's Progressive Matrices (Raven, 

l965), a s  a measure of fluid ability, and the Self-Regulated Learning (SRL) 

Ih t ing  Scale (Corno e t  al., 19821, a' self-report measure of self-regulated 

Ich:irning activities used for school work. The SRL Rating Scale contains 20 

~ t c~ rns  asking students to rate the extent to which they use the component 

SR1, skills identified in the  model Ju r ing  c lassroo~n learning.  The 

wsponsc options for each item are "usually," "often," "sometimes," "almost 

ncvcr," and "don't know." The most recent available grade point averages 

011 all 1.50 s tudcnts  was obtained from school records to be used a s  a 

rllciisurc of crystallized ability (Cattell, 1963, 1971), or general academic 

acllic\lcrncnt. 



Students in  the  final sample were administered the Test of Component 

Processes (TCT), designed for the present investigation. This rnensurc was 

included to ensure t ha t  s tudents were able to engage in each con~ponr.nt 

SRL process (e.g., rehears ing,  select ing re levant  from i r rc lcvnnt  

information, etc.) when called for specifically. Thus,  i n  corlsidcring why 

students may have failed to engage some of the component processes while 

working to complete academic tasks, sheer inability could be ruled out as a 

cause. Data  from this  measure were not included in  the anulyscs bccaust\ 

several i tems were invalidated during da ta  collection. On two items in 

par t icular ,  which were intended to measure  students '  a ler tness  and  

rehearsal  skills, a number  of s tudents  misunderstood the  instructions, 

rendering their responses invalid. In the absence of' stronger da ta ,  it is 

assumed tha t  the students in this study were able to engage each of  thc 

component processes, since they would be requisite skills filr acildc~tlic 

work a t  the grade 12  level. Moreover, as noted in Chapter  One, i t  is 

generally expected t h a t  s tudents  will have t he  SltI, processes in their 

"cognitive repertoires," but  tha t  they may not have learned to rnakc thcrn 

operational in a p v e n  context (Corno & Rohrkemper, 1985). 

The final sample of students also completed thrcc prbncil-and-pappr 

self-report measures.  The first of these was a n  Academic Attribution 

Scale, adapted from the Learning and Computer Motivation Scale ((lorno, 

Collins, & Capper, 1982) which Mandinach used in hcr  dissertation. ' l ' h i~  

scale measures students '  at tr ibutions of their success a n d  fililurch i n  a 

variety of school situations. This particular attribution scale was prc>fibrilbl~ 

because each i tem, in addition to including responsd options rcflc~ct~ng 



attributions to ability, effort, task difficulty and  luck (e.g., help from others), 

included a strategy option. Thus, students were able to indicate whether 

they attributed successes or failures .In school situations to their  using or 

failing to use effective strategies, a s  one response option i n  each question. 

There  were 18 i tems on this  scale, each with five response options. 

Students '  scores were the sum of all i tems in  which ei ther  the  "effort" or 

"strategy" option was chosen. 

The second self-report measure administered was t he  Academic Self- 

Concept Scale. This scale was designed for this s tudy to assess students '  

self-concept in terms of how well they manage in school. Students rated, on 

a 10-point scalc, how good they thought they were a t  things like writing 
\ 

essays, solving math problems, concentrating dur ing class, and  getting 

hclp with difficult assignments when needed. There were a total of ten 

itcrns o n  this scale. 

I*'inally, s tudents  completed the Action Control Scale (Kuhl,  1984). 
I 

I 7  I h i s  scalc rncasurcs t h r ee  different  types of act ion versus  s t a t e  

oriPntatiorls: decision related, performance related, and  failure related (see 

( 'haptcr 2 ) .  Kach of the three subscales consists of 20 forced-choice items. 

I ntcrnal consistency and discriminant validity da ta  on the  Action Control 

Sralc a rc  rcportctd in Kuhl (1984). This measure was administered for 

purposc.s of a scparatcl study, so will not be discussed further.  All of the 

prct t~st  measures except the Raven's ~rog-ressive Matrices and  the  Action , 

(~ontrol  Scnlc appcar in Appendix A .  



Task -Speci fic Measures 

One source of data concerning students' use of the acquisition and 

transformation processes applied to tasks was the M e t a c o g n i t i ~ ~  

Questionnaire (MQ). This was a forced-choice instrument, designed for this 

study, which students completed immediately following each task. Each of' 

the 17 items on the questionnaire described two nearly opposing cognitive 

processes that  could have been used during the task. For example, item # 

11 asked, "While working on this task, did you (a )  focus on son~c parts or 

points mqre than  others? or (b)  concentrate equally on all of the 

information? Students were to select the one choice that characterized their - 
approach to the task . The MQ appears in Appendix B. 

A second source of data  on students' use of the component SItI, 

processes was that  of traces (Winne, 1982). Students were instructed to  

write detailed notes and five specified traces of their cognitive processes 

while working on the tasks. Every page of each task provided a two-inch 

lined column down the right hand marpn  where traces were to be written. 

Three of the specified traces were designed to reflect specific 

acquisition or transformation processes included in the SltI, model. One of 

these was to write an "A" in the marpn  beside any place where a student 

noticed that  h i she r  attention had been off-task. T h ~ s  trace provided a 

negative score for Attending. Students also were instructed to jot down 

what they were thinking a t  these times. The second tracc rcflccting a 

specific cognitive process was to underline any parts of  the  prcsontcd 

material or students' own notes which they considered more important 

than other information in  thc task. This trace reflected Selectivity. rl't~e 



third trace was to jot down thoughts tha t  were triggered by the  information 

presented in the task, such as examples or comparisons to prior knowledge 

or experience. This trace reflected Connecting. 

'I'he oiher two traces were less specifically targeted but  were designed 

to capture, a s  much a s  possible, thoughts t ha t  reflected other acquisition 

and transformation processes. One of these was to jot down questions that  

came to mind while working on the  task,  including topics t h a t  were 

unclear or needed to be checked for accuracy. This trace could capture 

some Connecting, but  was also intended to reflect Global Monitoring and 

Cognitive Regulating. The fifth trace was designed mainly to reflect 

Strategic Planning,  but  also captured thoughts reflecting a student 's  

rr~otivational level relating to the task a t  hand. This trace was prompted 

just before each main section of a task by instructing the student to "STOP 

a n d  write your thoughts about this  task in  the  margin  before going 

f'urthcr." 

Finally, s tudents  were instructed to write out  all t he  s teps  they 

cornplctcd during each task,  ra ther  than doing any  work only "in their 

brads." 'I'hc description given of the ki'nd of notes expected was that  of a 

"running commentary" of what was thought about while engaged in the 

tasks. From these notes i t  was possible to obtain indications of Tactical 

t'lanning, Rehearsal,  Organizing, and references to peers and material 

rwourccs for assistance. Information on the scoring of traces appears in  ., 
the section on Scoring in this chapter.  The instructions s tudents  were 

given fbr writing traces ahd the scoring manual for coding them appear in 

Appendix ('. 



The t h r d  source of data  concerning students' approaches to tasks was 

t he  Task Assessment Questionnaire (TAQ). The TAQ was completed 

immediately af ter  t he  MQ. This Aeasure,  designed for the  present  

investigation, was  intended to provide qualitative d a t a  on students '  

evaluations of task difficulty, and their response to the  task in terms of 

effort and  strategies. Information on scoring the  TAQ appears in thc 
.I 

Scoring section of this chapter. The TAQ appears in  Appendix D. 

Data  from the  TAQ were used a s  a n  aid in  interpreting the data  on 

cognitive processes used by students during tasks. More specifically, the 

TAQ provided information about students' perceptions of task features such 

a s  difficulty and similarity *to regular school tasks, and about the  strategies 

they used to complete each task. One item on the TAQ also provided a sclf- 

report measure of how much students used information from their pccrs 

during each task. 

All work on the  tasks  was videotaped to record the extent to which 

part icipants used each other or the  reference materials a s  resources. 

Specifically, the following data  were obtained from the videotapes for each 

task:  ( a )  the proportion of time spent obtaining information from other 

group members; and (b)  the  proportion cf time spent looking through, 
B 

copying from, or reading resource materials other than the task booklcts. 

Students '  engagement in self-regulated learning processes thus  w a s  

observed from four types of data .  First,  their use of material and social 

resources was observed and  measured from videotapes of' the  sessions. 

Second, students' notes and traces contained indicators of specific cogni tivc 



(acquih,ion and transformation) processes they engaged. Third, students' 

own retrospective reports of their use of acquisition and transformation 

processes during the tasks were provided in responses to the MQ. Fourth, 

students' perceptions of task characteristics were recorded in  the TAQ. 

The scores resulting from traces in students' n o t e m n d  responses on the 

MQ are representative of the acquisition and transformation processes used 

while completing tasks. Data firom the videotapes and scores on the MQ 

and traces were intended to be bsed directly to identify the form of 

engagement exhibited primarily, if any, on each task. Whether or not i t  

would be possible to classify students' response profiles into the forms of 

engagement hypothesized by Corno and Mandinach (1983) would depefid, 

however, on the stability and distinguishability of the acquisition and 

transforrriation subscales on each measure. 

Students con~plcted a total of six tasks during the study. The first task 
. 

w;is a wcbll-structured task involving two problems in which s tudents  
m F 

dt~signCd a n  cxercise program and a special menu, given specified 
* 

constraints and background information. Because i t  was highly 
v 

st.ructut-cd, this task was predicted to elicit a Task Focus approach in 

. stridtlnts of high ability and motivation, that is, self-regulated learners. The 

sccond task was designed to be ill-structured, and .,thus to elicit a 

('omprchcnsive' Engagement approach in students of high ability and 

~~\Ot,ivi~tion. 111 this case. students studied a short  article on smoking' as 
4 ,  



they would to learn i t  for class, then wrote an  essay in response to several 

content-based questions. 

The other four tasks presented to students were designed to vary 

situational demands across well-structured and ill-structured problems. 

Two of these tasks, a well-structured and a n  ill-structured task, were 

presented as  videotaped lectures, followed by content-based questions. Ench 

task was prefaced with instructions in which students werc told to imagine 

that  they were in a required class-which they disliked, taught by ateacher  

they disliked. Because motivation was expected to be lowered by the 

instructions and because students were able to receive the lessons passively 

since they were presented via lecture, these two tasks werc expected to elicit 

a Recipience form of engagement. 

The other two tasks, a well-structured task and an ill-structured tilsk, 

were presented with instructions designed to elicit a Resource 

Management approach. That is, they required the management of largp 

amounts of information, and were intended to lend themvclves well to 

group cooperation. In the well-structured Resource Managcmcnt task, ' 

I 

students were told tha t  their group was competing against othcra to 

determine which group could reach a solution to the problem first. 'I'hc 

problem was to find the "culprit" in a list of foods consumed a t  a picnic 
r 

supper which was responsible for food poisoning. This problern was noV 

difficult, but involved performing a large number of' simple computations. 

Thus, the most efficient way to complete the problem was to work a s  a 
C 

h group, dividing the computations among t e group ;embcrs. I~'inally, in  
d 

the ill-structured Resource Management task, each was cast as  a t 



"task force" vested with a large and comdex problem of developing a policy. 
C 

This task required searching out information in availab1e.resource 

materials. Both tasks were designed so that students could complete them 
# 

independently if they wished, but which would be completed more 
e 

efficiently through group work. 

Each of the six tasks thus was designed to elicit (optimally) a 

particular form of cognitive engagement while nonetheless allowing foi- the 

e use of any of the Sour forms of engagement. Should forms of engagement 

prove to be a viable way of classifying stud-e-nts' approaches to these tasks, 
% 

this design provides an opportunjty td observe whether and under what 

circumstances students adapt or fail. to adapt30 changes in task demands 

by chqng~ng approaches. The tasks appear in Appendix E. 

Procedures 
, 

In each school, pretesting took place wi thn three intact classes during 

one hour of a single class period. In follow-up pretesting sessions, students 

in the  final sample of 33 completed the test of individual cognitive processes 
I 

inc luded in the SRL model and the three self-report measures 

at.tributions, ,sclE-efficacy, and actior; control. 
I 

Working in groups of three, participants completed experimeital tasks 

dur ing  five sessions. The sessions were scheduled on successive days . 
within one week wherever possible. Where this was not possible, or where 

a session w a s  cancelled, ses'sions were scheduled on the next possible day. 

In t w o  iustax~ces, two sessions were completed immediately following one 

66 
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another on the same day. The longest time span required to complete till 

five sessions was 18 days. The major portion of all sessions took place 

. during the students' free time-before school, during-&$are periods, during 

lunch 'hour, or after school. 

In the first school, all classes met every day. This meant that it was  

possible initially to sihedule all five sessions for a group on succeswive drtys. 

However, in this school, few students had spare periods, requiring most 

sessions to take place during 1hnch.houi- or after school. In the gecond 

school, the class schedule was such that  not all classes met e;wh day. 
' 

Thus, in this school i t  took approximately seven school days for - a group to 

complet&' 'all task sessions. Most students in the second school did have 

spare periods, making i t  possible to  schedule t sk  sesgions during these 

periods rather than a t  lunch or after school.' In some cases, sessions ran 
. . 

L .  

over into t h e  students' next class. .Permission slips were provided by ihc j  

school to allow for students tohe excused in these cases. 

- 
When students came for the actual task sessions, they"were informex 

that  they were allowed to ;onfer with ohe another a s  much a s  they wished 

during the tasks, a s  long as  they handed in their own response a t  the end of' 

the session. During each task, three sets of reference materials (onc for 

each s tudent)  relating to the topic of the task were on the table. 

Participants. were p e n  two or,,three minutes to browse through theso 

materials .before each task in eider to familiarize them with thcir general 

content. 



Session One 

In Session I ,  students first were given a Brief oral introduction and 

ovcrview of the procedures involved in the study. The introduction was read 

verbatin-1, as follows. 

Bcbfore heginning,  I would like to explain to you a l i t t le  b i t  abou t  t h e  
klrids of t h ings  we'll he doing, a n d  t h e  goals of t h e  s tudy.  You m a y  have  
gotten a n  inkling of th is  from t h e  quest ionnaires you filled o u t  l a s t  week. 
For instance,  you were asked  a lot abou t  your  t hough t s  re la t ing  to your  
schoolwork-how you find you do a t  i t ,  why you th ink  you do well o r  not in 

, cc~rtain s i tuat ions,  a n d  so forth.  

T h e  res t  of t h e  t ime we a r e  together  over t h e  next  week will be spen t  
finding ou t  more specific de ta i l s  a b u t  how each of you approaches  school 
tasks ,  and  how you perceive those tasks.  Eventual ly,  I hope to develop ways 
of holping s tuden t s  become bet te r  a t  school subjects,  b u t  f i rs t  I need to look 
ci~rc~fully a t  t h e  s t r a t eg ie s  a n d  sys t ems  vou use for your  schoolwork. I n  
o r d c r  for t h e  r e su l t s  d t h i s  s tudy  to be accu ra t e  a n d  useful ,  i t s  v e r y  
irnportcint t h a t  you th ink  carefully a n d  repor t  a s  accurately a s  you c a n ,  
wh(~rlcvc~r you a r e  m k o d  how you wen t  about  something. 

I'm su re  hy now you'rc all wondering wha t  you'll have  to do next .  Well, 
hcrc 's  hasic:illy how th ings  will work from nbw on.  Each t ime  we meet ,  
you'll first be given a task  to do, which will t ake  anywhere  from 15 minutes  
to htilf .;in hour .  I ' l l  h ave  t h e  videotape r u n n i n g  while you're working on 
('itch task .  Right a f te r  t h e  t a s k ,  you'll be asked  to fill o u t  a ques t ionnai re  

'callcd t h c  METACOGNITITVE QUESTIONNAIRE,  o r  "MQ" for  sho r t .  
r 7 I h i s  qucs t ionna i r c  a s k s  you all  so r t s  of ques t ions  a b o u t  how you  were 
th inking  as you proceeded through the t a sk  you j u s t  did.  T h e n  you'll be 
itskcd to f i l l  ou t  one more ques t ionnai re ,  ask ing  you th ings  abou t  w h a t  you 
thouch t  of the  task  itself. Together ,  these  two quest ionnaires t ake  abou t  20 
minutes  or  so to fill ou t .  O n  T h u r s d a y  a n d  Fr iday  you'll go th rough  th i s  
wholc procedure twice, with two different t a sks .  O n  t h e  o the r  d a y s  you'll 
only ~ ~ I V P  to do one task .  

Thilt's the  basic procedure. But  there  is one other  th ing  I'll wan t  you to do 
to help me to ge t  a picture of how you go about  prublems, assignments,  or tes t  
ques t ions  in school. P a r t  of t h i s  isbto t a k e  a lot of notes  which will show 
IIOW you do t h e  tasks ,  not j u s t  wha t  you end  up with. I've also come u p  with 
some specific t h ings  called "TRACES" which 1'11 w a n t  you to wr i te  in t h e  
mitrgins of the. mater ia l s  I give you. T h e  t races  will a lso show how you're 
th inking  d u r i n g  the  t a sks .  In a minu te ,  I'll tell you abou t  t h e m ,  a n d  t h e n  
wtb'll do a warm-up  task  so you can t ry  them out. I'll a lso ge t  you to  fill ou t  
thc  q u t ~ s t i o n n n i r ~ s  today, so you can see  wha t  they're like. 

N e x t ,  sludcnts wcre instructed on how to write traces a s  evidence of 

their cognit.ivc processing during their work on the  tasks.  An overhead 



projector was used to denlonstrate the appropriate situations in which to 

use each trace, and  to show where traces should appear  on the task 

responses (e.g., beside the  place ' in the task where a part iculi~r ttmught 
a 

occurred). The script  for th is  lecture is  providcd in Appendix C ' .  

Immediately following the  instruction on writ ing tracc.s, s tudents  
1 

completed a W a h - u p  Task to familiarize them with tkw g~11i~r;iI f'or~nat, of* 

the  tasks ,  and  to provide an  opportunity to practice writing notcs and 

traces, Finally, they completed the two questionnaires dcsigncd to mcasurib 

the  cognitive processes used and their  perceptions of' thc  cxpcrin~cntal  

tasks, the MQ and the TAQ. Having students complete tho quclstionrulil-cs 

after  the  Warm-up Task was intended to equate rcactivc eflbcts iicl.oss 

subsequent tasks. 
- 

< 

Session Turn 

During Session 2 ,  participants cornplctcd the  wcll-structured task 

involving the exercise and diet problems. 'l'hc oral introduction for t h i s  

session was read verbatim as follows. 

Today's task  is about  diet  and  exercise Before I hand  ou t  t he  tlrsk, tnkc i~ 

minute  or  two to browse through t h e  materials  on t h e  table. These  m t ~ t e r i ~ l <  
may  or  may not be needed to complete t he  task ,  b u t  you might  find t h a t  &u 
can do  a bet ter  job by using them some of the  time. How much you use them,  
i f  a t  all ,  is u p  to you, bu t  t ake  a look r ight  now jus t  so you have  a n  iticaa w h l ~ t  
is there .  

(Waited two or three minutes while students looked a t  materials.) 

T h e  t a sk  you will be doing today will t ake  ahout  half a n  hour .  I'lcuse 
t a k e  you; t ime a n d  m a k e  s u r e  you a r e  wri t ing the  t races  and step-by step 
notes of w h a t  your  a r e  thinking.  Let's re vie^ the  t races bcfore wc! ~ t i ~ r t ,  to 1)c 
s u r e  they  a r e  fresh in your mind.  



A reminder card on the centre of the table, identifying each of the four 

traces w a s  pointed out to the students. This card would remain on the table 

for each task. 

1 .  Trace  # 1  is t h e  Let te r  "An-whenever you catch yourself  le t t ing  your  
mind wander or  th inking  about  something not related to t h e  t a sk ,  p u t  a n  
A in t h e  marg in .  (You should t a k e  notes  t h e n  a b o u t  w h a t  you a r e  
th inking ,  too, if possible-for ins tance ,  you migh t  t h i n k  "Better  read  
t h a t  over." or  "Ok, come on-koncen t r a t r ! "  S o  in gene ra l ,  wr i t e  down 
whatever  you think a s  often a s  you can .  

2 .  Trace  #2 is to UNDERLINE anyth ing  you th ink  is more impor t an t  t h a n  
other  information. Do th i s  in your notes a s  well as in whatever  you a r e  
rc.atiing 

:1 Nurntwr 3 is to jot down a n y  QUESTIONS t h a t  come to  m i n d ,  o r  
anyth ing  t h a t  you th ink  you should check ou t  o r  clarify. Any quest ions 
ahout this  one? 

.I. 'I'ht* fourth t race  is not ing  th ings  t h a t  you know or h a v e  experienced 
h f o r e  t h a t  th is  remirids you of. I t  might  be a n  axample  of a concept, or a 
comparison to some th ing  you a r e  fami l ia r  w i th .  I call t h i s  mak ing  
(10NNtS(X"ONS between th i s  information or t h i s  t a sk  a n d  th ings  you 
know from somewhere  else. 

OKAY-Do you thirik you can  remember  to write all  t h i s  stuf'f'down a s  
you work'? I know it's hard  to do i t  when you a r e  concentrat ing on t h e  task ,  
I)ut it is ~rrlportant to try your best. 

O N [ <  o'I'IIL~~l2 TI 1INC;- If you don't unders tand  something,  or  you have 
ii qucstion ahout  how to do a quest ion,  a sk  your  group members  before you 
: ~ s k  rnt1. I ' l l  tw in t h e  vicinity if you ge t  s tuck ,  bu t  rely on each  o the r  f i rs t .  
Also, k w p  in mind t h a t  you can work with each o ther  on these  t a s k s  if you 
wan t  to-as l o n ~  a s  you each h a n d  in a n  ans'wer and .no te s  of your  own.  S o  
I S  you wan t  to talk to each o ther  abou t  w h a t  you a r e  doing, o r  i n t e r r u p t  
trrioth(~r s tudent  to  ask sonit~thing,  feel free to do tha t .  

I~nn~cdiatc ly  following t,hc task, students con~pleted the MQ and  the TAQ. 

Session 3 followed thc same sequence as Session 2 with the  ill- 

structured task on smoking. The following oral introduction was given, 

then the instructions for writing traces were reviewed, exactly as in  



Today's t a sk  i s  abou t  cigaret te  smoking. Before I h a n d  o u t  thC task, 
t a k e  a minu te  o r  two to  browse through t h e  mater ia l s  on t h e  table. Again 
today, you may  or may not need these materials  to complete t h e  task, but  you 

m i g h t  find t h a t  you can do  a b e t t e r d  by us ing  them some of t h e  t ime.  Elow 
much you use  them,  if a t  all ,  i s  u p  to  you, hu t  t ake  a look so t h a t  you have an 
idea wha t  is t he re  

(Waited two or  three  minutes  while s tudents  looked at rrpterials.)  

T h e  t a sk  you will be doing today will t ake  about  half nn 'hour .  Plcnsa 
t a k e  your  t ime a n d  make  su re  you a r e  wri t ing t h e  t rnccs rind step-by step 
notes of w h a t  your  a r e  thinking.  Let's review the  t r t ~ c c s  once more, quickly. 
before we s t a r t ,  to bc su re  they a r e  fresh in your mind. 

Pointed out  reminder  card on table. Traces instructions rcvicwCd next.  

Sessiort Four 

In Session 4 ,  s t u d e n t s  wen t  through t h e  above pl-occ~dur.cs twitch. 

conrpleting a we l l - s t ruc tu r rd '  Recipicnce t a s k  a n d  a we l l - s t ruc tu r rd  

Rcsourcc Managcrncnt t a sk .  Hach task took c?pproxirn;itc~ly 15 rninutcs Lo 

complete.  In each  case,  t h c  M Q  a n d  TAG2 were cornpletcd irnnlcdiatcly 

following the  task .  Thc oral introduction was read verbatim as follows. 

Today the re  a r c  two t a sks  to do. Each one t akes  ;it)out 15 n~irlutcbs or so. 
T h e  first one is abou t  t h e  risk of hea r t  a t t ack ,  and t h e  second o l l r !  is ahout 
food poisoning. 

Before we s t a r t ,  t ake  a look through the  materials on t h e  tablo. Agiiirl 
today, you may or may not need these materials  to complete t he  task ,  but  you 
might  find t h a t  you can do a bet ter  job by using them some of t he  t ime.  Ilow 
much you use  them,  if a t  all ,  is u p  to you, but  trike a look so t h a t  you have an  
idea wha t  iri th'ere. 

(Waited two or three  minutes  while s tudents  looked at  matcrialu.)  

Again, each t a sk  today will t ake  about  15 minutes.  T a k e  your t ime n r d  
m a k e  s u r e  you a r e  wri t ing t h e  Traces  a n d  step-by-step notes of whtit your  
a r e  thinking.  Let's review the  t races once more, quickly, before we s t a r t ,  to  
be su re  they  a r e  fresh in your mind.  



t'ointcd ou t  r eminder  card on table .  Review,of  ins t ruc t ions  for wr i t ing  

traccts, as in Session Two, was summarized,  as s tuden t s  were qui te  su re  of 

what  each trace stood for by this  time. 

Again in Scssion 5, s tudcnts  complctcd two tasks.  These  tasks  were an 

il l-strbcturcd Recipience t a sk  a n d  a n  i l l-structured Resource Management  

t a s k .  ' I ' h ~ s c  t a s k s ,  took' approximate ly  15 m i n u t e s  a n d  30 minu tes ,  

rcspcctively, to con~pltl te.  In each case,  the  MY a n d  TPQQ were  complctcd 

irnrricdiatc~ly following the  task .  'I'he oral introduction for th is  ses$ion was 

Tod;ly agalrl t h e r e  a r c  two t a s k s  to do Tho first one  t a k e s  abou t  15 
rnlrlutc, or so, arid t h r  v c o n d  takes  half a n  hour  T h e  first t a sk  IS  about  t he  
t h ~  t o p ~ c  of \ t r c \ \  Thc second task  1s about  t rea t lng  a n d  curlng d ~ s e a s e s  

thsSorc. wc1 s t a r t ,  t ake  a look through the  niatrr ials  on t h e  table. T h e  s a m e  
corltiit~ons apply to day  as  the  other  days-that is, you may or  mny not  need 
ttlrbscl niaterinls to complete t he  t a sk ,  bu t  you might  find t h a t  you can  do a 
hc~ttor joh hy us inc  t h r m  some of the  time. As before, how much you use them,  
lS;it 2111, I S  u p  tll you, hut  take R look so tha t  you have a n  idea wha t  is there. 

9 

( Wtiitcd two or thl-t.e rninutes while s tudents  looked at  ma'tcrials. 

Okay,  rcludy to s t a r t ?  Kcmember to take  your  t ime a n d  m a k e  s u r e  you 
:Ire writlug thv 'I'rac~.s t ~ n d  step-by-step notes of wha t  your a r e  th inking .  I'll 
just  rlrrn-Jc the  t ract>s today,  since you've had  lots of practice with t h e m  by 
r1 0 W 

I'oiritcld o11.t. r c m i n d c r  card  on tab le .  T h e n  t r aces  in s t ruc t ions  were  

rc~vicwcd ;is in Session 4. 

r ?  I he five sessions were i$pproxim;ltely 55, 60, 50 ,  65,  a n d  7 5  minu tes  in 

Icngth,  rcspcchively. T h e  actual  t ime allotted for each t a sk  w a s  as follows: 

W:trrl~-up Task  (15 rnin.); Dict a n d  Exercise (TF) t a sk  (35 min. ) ;  smoking  



(CE) task (30 rnin.); well-structured RE and RM tasks ( lFj min. cilch); and 

ill-structured RE and RM tasks (15 min. a d  30 min., respectively). 

Scoring 

Coding of Traces 

The operational definitions of trace scores obtained from studcnt notm 

and  traces written during tasks a r e  described ncxt. First,  a ncgativt. 

Attending score was given for each instance of the "A" trace or1 a student's 
, 

task. Also, any con~ments  completely irrelevant to the task which wcrcb not 

accompanied by a n  "A" were scored as  negative Attention. An e x a ~ n p l ~  of a 

task-irrelevant cornment is "I wonder what Joey's doing right now." 'l'hc 

number of "A" traces and of'f-task Gnlrnents were counted to form thc 

negative Attending score. All other comments found in students'  notes 

except positive and negative motivational self-statements rcflcctcd attention 

to the task.  For this reason, all of the scores assigncd ('or inslances of 

engaging Acquisition or 'I'ransforrnation processes were aggregated to 

form a positive Attention score. A count of instances of verbatim copying of' 

information presented in the  task or nearly verbatim notes produced thc 

score for Rehearsal. 'I'hc score for Global Monitoring rcflccted thc numbcr 

of s ta tements  showing awareness of one's current  and gcncral level of' 

understanding, or- of progress toward overall goals of the task. "Thie task is 

confusing" and  "I'm taking too long on this" a r c  exarnplefi of Global 

Monitoring statements.  The number of comments or questions indicating 

tha t  the student was referring back to information previously encountered 



i n  the task in order to check, clarify, or correct a n  understanding or a 

response produced a- score for Cognitive Regulating. Examples of this type 

o f  comment arc ,  "Hard part-read that  again," and  "Oops, I forgot to 

include these figures i n  my answer." Strntegjc Planning was indicated bv 

t h c  number of statements showing assessment 'of task requirements and 

decision-making regarding rQqources and strategies to be used. This 

category also included comments anticipating the length or difficulty of the 

task. Also, thcsc statements had to refer forward in the task. That  is, only 

coninicnts wh~ch  rcferred to content or parts of the task not yet encountered 

wcrc considered a s  Strategic Planning. When a cornrnent such as, "This 

sc*tarns like ~t will be a tough one," was found beside the initial instructions 

fi)r ;I  task, it w a s  scored a s  Strategic Planning. 

'1'u.o othcr typtls of trace scores were included under Acquisitiorl scores 

i 11 :~cldi l ion  to  thosc dcscri bed abovc. These were Material Resource and 

Socii~l Itcsourcc~ scows. 'I'hc nunlber of comments indicating that. students 

wc>rca discussing t,hc t a s k  with peers or asking others questions about the 

I:~sli yicldtd a Social Itcsource score. An example of this was a student 

cor~lrllcrlt,ing, "Think I ' l l  ask the others what  they did for this  part." 

Similarlv, the nurnbcr of  statements indicating that  a student was using or 

intending to use the available materi:il resources produced a Material 

licsoi11-c-c score. "Thclrc's a pamphlet here on calories a n d  exercise- 

I wonder if'this will help," is an  example of this type of statement. 

Undcrlincs or marks of information (e.g., with a n  asterisk o r  check 

mark)  prcscntcd in the task or written by the  s tudent  were counted to 

produce a Selectivity score. More specifically, underlining or marking of 



any or all information within a paragraph or within a s ingk  linc in a chart 

or table was assigned a point. Also, statements indicating that the student 

considered particular information as more or less important or  relevant to  

task goals than other information were scored as Selectivity. Far cxi~mplc, 

"Who cares who said all this stuff?" written beside a citation in a test 

passage, and "Remember this par t  for later," would have been assigned 

Selectivity scores. Because rehearsing information also indicates that  it 

was selected a s  important to task goals, all instances of Itehpars:d wcw 

also scored a s  Selectivity. 

Connect ing scores  were obtained f r o ~ n  comments  showing a 

relationship between inl'or-mation currently bcing cncouutcred ( c . g . ,  brlsidc 

t he  comment )  and  prior knowledge or cxpcricrlcc. Th is  inclutlc~d 

comparing current  content or  task characteristics to a prtlvious task or to 

other school work. "We did this  sort of thing when I was training fbr 

?7 . swimming competitions, 1s one cxarnplc. It also included evaluative 

conl~nerlts concerning the content, such a s  "Dropping from 16%) to 6% after 

quitting smoking-that's quite a leap." 

Statements demonstrating that  a student was making conncctions and  

associations within the t a sk ,  summarizing,  or  developing organ iwd 

representations of information different from tha t  presented in the task 

were counted to produce a score for Organizing. An example of . I n  

Organizing statement occurring beside statistics showing little reduction in  

lung cancer rates in smokers who quit after the  age of 50 was, "So they 

should a im the 'quit smoking' campaign a t  middle-aged smokers." 



Finally, Tactical Planning points were counted i n  ins tances  of 

specifying the next steps toward solution of a problem being worked on, and 

to instances where routines such a s  computational sequences'were applied. 

T h e  kinds of comments tha t  were scored a s  Tactical Planning statements 

were thc following notes from a problem, whew the  goal was to plan a n  

cbxclrcisc program rnceti ng specified calorie reduction requirements (each 

quotation was assigned one point): "Decide which activity to do first and 

whcn," "How much of this activity will I need to do?" "Skiing, about 30 rnin. 

out of'oach h o u r ,  5 hours ,  means tninutes=30 x 5 = 150." 

blach colnrnent o r  point in notes and t,raccs, including units identified 

a s  instances of sclcct,ing or rehearsing, was coded only a s  one cognitive 

pr-occhss, but  also could be assigned a score indicating use of material (MR) 

o r  sociiil rpsourccts (SIi). For example, the con~nicnt ,  "I wonder if I'll need 

t hi5 I-csource rr~irtcri:lls f'or this  question," would be coded a s  Strategic 

I ' l a n n ~  ng  a n d  Material Itesources (MR) .  Trace scores were summed 

ac.r.oss tasks, resulting in a trace score for each component process and for 

u s p  of' rnatcr-ial and social resources on each task. A detailed description of 

t,hc coding svstcrn for t races is  presented in  a Scoring Manua l  i n  

A p p n d i x  (1. 

Each item on the MQ reflects a t  least one component process of the  SRL 

tnodel or t,he use of social resources. In 4 of the 17 items, both possible 

choices reflect one of the component processes. Wherever a student selected 

a target choice, a score of one was assigned for the component process tha t  



'I 
choice represented. Scores for each component process- and for use of social 

resources were obtained by averaging the  scores on the  se t  of itcrns 

reflecting those processes. Acquisition and Transformation subscales wcrc 

then created by summing the respective component proccss scort3s. 

Scoring of TAQ. 

The  TAQ contains some open-ended quest ions designed to elicit. 
d 

qualitative information about students '  assessment of the task and  their 

s t r a t e g c  and  motivational approaches to i t .  In addition, u numbcr of' 

q u e ~ t i o n s  on th is  ins t rument  involved ra t ing  scales or forccd-choicc 

questions. Scores on these items were the nun~cr ic  option sclcctcd for each 

question. As  will be discussed in Chapters 4 and 5, students' work or, the 

t a sks  in th is  s t u d i  could not be classified according the forrns of 

engagement they used. As a result,  only certain of the questions on the 

f 1 7'AQ were deemed to be useful fbr aiding interpretation o f t h e  data. I hus, 

only these items will he discussed here. 

I '  

evaluate the sin~ilari ty of these tasks to tasks regularly assigned in 

achool, i tem 9h was coded. This item asked,  "what was  different ( i f '  

anything) about the method(s) you used to complete this task compared to 

the way you usually do math or science problems'?" The question referred to 

math or science problems because the tasks here concerned health-related 

topics, and some involved computation. Students '  responses to this itcrn 

were given codes of 1 to 6, a s  follows: 1) Same or similar method(s), 2 )  

Stra tegy differences noted, 3)  Had to work harder on this- task,  4) Ilid not 



havc to work as hard, 5) Cared more about this task, 6) Did not care as 

much.  

The only othcr ;csponses used from this instrument were the students' 

rating of the difficulty of each task and  the proportion of time they believed 

they used information from othcr students in their group during the task. -.. 

The average score on each of these items was obtained. 

' 1'erfbrrr~anc.c. Scores. 

Students' responses on each task were scored on a three-point scale, 

whrtrtt a score of zero represented an inadequate response and a score of two 

reprc.sented an cxcrtllent response. For example, the criteria used to 

distinguish scores o f  0, 1, or 2 on Task 3 concerned whether the two 

c l ~ ~ s t i o n s  presented following a videotaped lecture were answered correctly. 

Specifically, answering both questions correctly resulted in a. score of 2; 

arlswc\ring one correctly resulted in a score of 1, and answering neither 

qiicstion correctly resulted in a score of zero. The specific criteria used to 

dcrivc pc~rfbrnlanc~ scores for each task appear in Appendix F 

1 
' The wiacotapcs of"studer&s working on tasks were coded to identify 

I I instanccy where a s.tu.dent usedl pe s, experimenter, or materials a s  
? I 

inlhrmational resource& Because the group interaction data from the 

videotape pratobls  were so rPch, it was riecessary to limit the coking of 
S J 

st~ldcnts '  J-cqucsts fdr information 8uoh that thb scores reflected a global 

rtlcasurr of  this  variable. ~ ~ ~ c i f i c z i l ) ~ ;  t&e percentage of the total time , 
'4 

working on a task that  a student s p e n t  engaged in any task-related 
* 



e 
discussion with one or both peers in hisher  group was counted. Similurly. 

the proportion of total time working on the task during which a student was 

looking a t  the resource materials, other than the task pamphlet itself, was 

counted. In addition, a score was obtained which reflected the proportion &'I 

time on each task that a student spent off-task. 
8 



The first seetion of this chapter includes descriptive statistics for thc 

predictor variabJes used in the study. Also i n  this sectiondare correlations 

""Vftl Scores on measures of motivation developed specifically for this 

study and measures of achievement and abfliw found in previous research. 
,% & * 

TKe second section describes procedures by:which several *of the scores on 
9 

,_.r * 
traces and the MQ were collapsed as  a ' resul t  of consistent correlations 

among them. 

The reliability of each of the three measures of SRL processes is 

examined next. These measures are  the MQ, traces, and Corno e t  al.'s 

(1982) SRL Rating Scale. This section presents reliability estimates for the 

. Acquisition and Transformation subscales for each of the. three measures, 

f irst-aggregated across the six tasks of the study, ihen for each task 

separately. Finally, estimates of the internal consistency of each measure 

of the component SRL processes are  presented. Here, the mcasurcs of 

. individual SRL processes, such as  Rehearsal and Selectivity, a r c  
, % 

aggregated across the six tasks. 
4 

Following the section on reliability, the validity of the three mcasurcs 

, o f , k ~ ~  processes is explored. To address the question of convergent validity. 

correlations among the Acquisition and Transformation subscales on the 

three different measures are  presented. The convergent validity of the 

various measures of individual coAponent SRL scores also is then 

examined by presenting correlations among these measures. Again, i n  



each of these sets of analyses, the results are first aggregated across the six 

tasks, then &esented.for each task individually. Divergent validity of the 

three measures of.,SRL processes is addressed through correlational 

analyses within each of the three measures* i&$r'~elations between 
w 

~ c ~ u i s i t i o n  and ~ransformation subsbales on each. re are presented, 

followed by cor~elations among the component SRL processes within each 

different measure. Again here, analyses are presented on scores 

aggregated across tasks, then for each task separately. 
- - 

The next section presQnts the results of correlational analyses aimed at  
i 

revealing any relationships that  may exis between SRL processes, as t 
nieasur,ed by each of these three methods, and measures of.aptitude 

variables and task performance. The final part the chapter analyzes the 

academic tasks designed for and used in in terms of their 
i- 

instructional and motivational features. This analysis, which is mainly 

qualitative in nature, is included to help interpret the findings of the study 
4 4  

and to examine the validity of these tasks in terms of their objectives.* 

Desciptive Statistics and Validation of Measures 
3 

Descriptive statistics for the predictor variables appear in Table 4. 
* 

Specifically, means, standard deviations, maximum, and minimum scores 

are gven for measures of crystallized ability (GPA), fluid ability (Raven's 
0 

Advanced Progressive Matrices, Raven's)), academic self-concept, and 

attributions for success and failure in academic work. Cronbach's alpha 
- 

internal consistency estimates are included for the latter two measures. 



D 

- - 

Table 4. Descriptive statistics for measures of predicior'variables.. Guttman 
reliability estimates are included for ,the academic self-concept (10-item) 
and attribution (18-item) measures. 

Measum? M s Max. Min.  a 
I 

GPA - 2.8 .7 ' 4.0 1.3 
Raven's 25.3 3.3 33.0 14.0 
Academic Self- b Concept Scale 7.7 9.7 5.6 .86 
Academic Attribution 

Scale 11.8 3.4 16.0 0 .O .88 

Academic self-concept and  attributions for success a n d  failure 

frequently are associated with academic motivation and have been related 

to achievement in  school and to success on intellectual tasks (Crandall, 

Katkovsky, & Crandall, 1965; Weiner, 1979, 1986). To validate the Academic 

Self-Concept Scale and the Academic Attribution Scale with the sample 

used in this study, scores on these measures were correlated with grade 

point average (GPA) and  Raven's Progressive Matrices (Raven's). 

Chrrelations of .37 and .32 were found between the Academic Self-Concept 

Scale and GPA and Raven's, respectively. Both of these correlations were 
i" 

statisticqlly reliable (p < .05). Correlatioiis of .27 and .45 were found 

between the  Academic ~ t t r i b u t i ' o n  Scale and GPA, and  Raven's, 

respectively. The first of these two correlations did not quite reach 
8 

statistical significance (p. = .068), while the second coefficient did. 'I'hcuc 

correlations generally support the relationship of motivational variables to 

ability and achievement which have been found in previous research. In 

" Addition, the moderate size of these correlations indicate discriminant 



validity for these two measures of academic motivation relative t o  

achievement and fluid ability. 

Collapsing of Variables 

Among the traces p$lecting SRL component processes, a number of 

statistically reliable correlations appeared consistently bet wee,^ variables 
0 

which are related conceptually. (See Appendix G-1 for the intercorrelation 

matrix for all traces scores.) For example, global monitoring and cognitive 

regulating correlated with each other reliably ( r  = .61 on scores aggregated 

across tasks). Similarly, the .aggregated scores for strategic planning and 
* 

organizing were correlated ( r  = .57), while use of material resources was * 
correlated with both strategic planning (r  = .36) and organizing ( r  = .51). 

The scores which consistently showed reliable correlations and also -were 

related to one another conceptually were collapsed by summing them. 

Two specific changes were that  global monitoring %nd cognitive 

regulating were combined to form "monitoring" and organizing, and 

strategic planning and use of material resources were combined to form 

"strategic planning." The conceptual relationship between global 

monitoring and cognitive regulating is self-evidenkin that both reflect an 

aspect of monitoring, that  is global versus specific (see Chapter One). 

Organizing and using material resources can be seen a s  aspects of 

strategic planning in that these dctivities may be necessary to gather 

information and format'it so that i t  can be worked, with easily in soking a -  . - 

problem or completing a task. 



In Chapter One, organizing was identified as  a Transformation 
,#f 

process which Corno and Mandinach (1983) had claimed, "showed use of 

selectivity and connective processes? (p. 95). However, the evidence in the 

present study indicates that organizing is more closely related to strategic 

planning, which is an Acquisition process according to the SRL model. If 

organizing reflects the use of selectivity and connecting, then i t  is 

reasonable to claim that these transformation processes occur as part of the 

planning process and, as  such, must be considered as Acquisition 

processes some of the time. This type of conceptual overlap or 1,ack of 
b 

* 
mutual exclusivity between Acquisition and Transformation processes is 

discus~ed further in later sections. 

In addition to these changes, a new score for "attention (-)" was forrrwd 

i because of the conceptual and statistical relationship among several 
C 

separate scores. Thii new score combines, again by adding, the previous . a 
scores for attention (-) (i.e., off-task comments), vigilance (i.e., the symbol 

"A" indicating a '  student realized that s h e  wzs off-task), and both positive 

and negative motivational remarks. The correlations of scores aggregated 

over tasks for vigilance and positive and negative motivational remarks 

with the original attention (-) were .85, .43, and .55, respectively. (All of' 

these correlations were reliable a t  p < . O l . )  Conceptually, vigilance and = 

motivational remarks, whe'ther they are positive or negative, can bc 

considered types of off-task comments, in the sense that they would occur .- 
3 

only when a student was not cognitively engaged in the task itself. -_ 
/ 

% --. 
Where they occurred, corresponding scores on the MQ were ~ollapscd 

I 

in order to allow comparisons between the two measures o f , S n ~  proccsscs, / 



even though in some cases the correlations between component scores on 

the MQ were not as high as they were in the traces. Specifically, MQ scores 

for global monitoring and cognitive regulatihg were collapsed to *form a 

score for "monitoring." and'  scores for organizing and strategic planning 

were combined to form a score for "strategic planning." The correlation 
(1 

between scores for global monitoring and 6ognitive regulating on the MQ 

(aggregated across tasks) was .27 ( p . 0 6 ) .  The correlation between 

organizing and strategic planning on the MQ (aggregated across tasks) 

was .65. These correlations appear in Table G-2 (see Appendix GI. There 

were no scores for use of material resources or motivational remarks on the 

M Q  and there was only one score d a t i n g  to attention, which was a (+) 

attending score. 

In the case of the MQ,'the new scores were created by averaging the 

scores on all the original items reflecting the processes to  be collapsed. The 

new scores for combined sets of items thus were not inflated in value 

compared to the scores for the remaining items. 

Reliability of Measures of SRL 

e first research question addressed in this study was: Can the 

cognitive engagement be identified reliably and consistently using 

three different measures of students '  use of Acquisition and 

'l'ransformation processes during academic tasks? To determine the 

reliability of 'the three measures of Acquisition and Transformation 

processes, the respective subscales of the SRL Rating Scale, the MQ, and 



Traces scores were tested for internal consistency using Guttman's lower 

bound reliability coefficients. These results appear in Table 6. The nurnber 

in parentheses beside each coefficient, reported in Table 5 reflects which of 

Guttman's six formulae was used to compute the lower bound estimate for 

that particular subscale. According to Guttman (1945), the true reliability 

of a scale will not' be smaller than the largest of the six coefficients 

generated through his formulae. Thus, the largest coefficient is reported in 

each case. 

Z 

The reliability estimates are given separately for Acquisition and 

Transformation scales, since these scales are hypothesized to reflect 

distinct sets of cognitive processes. Moreover, these subscales are the basis 

on which student work on a task was to be classified as one or another form 

of cognitive engagement. Thys, i t  is important to determine whether the 

two subscales are internally consistent and distinguishable from each 

other. The reliability coefKcient for the SRL Rating-Scale's Acquisition 
% 

subscale was higher than the coefficient of .74 reported by Corno et al. (1982) 

for the total scale. However, the Transformation scale produced a 

considerably lower coefficient in this study. 

Acquisition and Tranr;formation subscales on- the MQ were ,aggregated 

across tasks by summing the Acquisition totals for the six tasks and 

summing the Transformation totals for the six tasks. Thus, the' reliability 

coefficients were computed on 6-item scales in each case, where an "itcm" 

reflected a total subscale score for one task. The Acquisition and  

Transformation subscales from traces were derived in exactly the same 

way as those for the MQ. 



Table 6. Guttman reliability estimates for the Acquisition and Transformation 
subscales of the SRL Rating Scale, the Metacognitive Questionnaire, and 
Traces scores (N = 32). 

Measure af Acquisitioi Acquisition # of Transform. # of Total , 

and Transformation Scale Items Scale Items Scale 
processes 

SRL RATING SCALE .84(6) 13 .48(6) 7 .91(6) 

METACOGNITIVE 
QUESTIONNAIRE .66(5) 6 .7 l(5) 6 .73(6) 
Task A t ~ ~ l s t r u c t u r e d )  .15(5) 5 * 3 
Task B (CEIill-structured) .24(5) 5 * 3 
Task C ( ~ ~ ~ l s t r u c t u r e d )  .40(5) 5 .22(5) 3 
Task D (RWstructured) .15(5) 5 .66(5) 3 
Task E (RECIill-structured) .66C6) 5 .22(5) 
Task F (RMliIl-structyred) .61(5) 5 .34(5) 

TRACES SCORES .50(5) 6 .26(5) 6 .67(6) 
Task A (TFIstructured) . 1  l (5)  5 .59(5) 3 
Task B (CEIill-structured) " .46(4) , 5 .I l(4) 3 
Task C (RECIstructured) .70(4) 5 .29(4) 3 
Task D (RWstructured) . 5 5 4  > 5 .40(5) 3 
Task E (RECIiII-structured) ,F .4 l (4)  5 * 3 
Task F (RMJill-structured) ;* .42(6) 5 .25(5) 3". 

i 

* Coefficient generated was negative. 

N o t e :  Subscript numbers indicate which of Guttman's (1945) six formulae was used to 
obtain coefficient. 

i When t e MQ and traces scales are considered for each task 
. . 

separately, the internal consistency appears generally quite low and shows 

marked variation across tasks. The questions on the MQ were the same for 

each task and the traces of students' notes were coded according to identical 

criteria on each task. The variatlion among the six within-task reliability 
4 

estimates thus would suggest that the Acquisition and Transformation 

subscales in both the MQ and the traces were not reflecting the same 

construct from one task to another. However, when aggregated across- . 



tasks, the Acquisition and 

reasonably strong internal 

y ran sf or mat ion scales for the MQ showed 
- - 

consistency. The coefficients for the two * 

subscales created from traces were not as high. Thus, there appears to be 

more variation in the underlying constructs being measured by the traces . 
than by the MQ. 

In three instances, negative reliability coefficients were gen&atad for 

Transformation subscales; twice in the MQ and once in thk traces. This 

outcome is not int&-pretable according to theoretical expectations regarding 

reliability. However, in all three cases, the subscales involved showed 

some, albeit modest, correlations with Acquisition and Transformation 

subscales on the other measures (see Tables 8, 9, and 12). Since scales that 

have no .statistical reliability theoretically should not be correlated with any 

other variables, this result is perplexing. It may be that a suppression 

effect is operating in these cases. Since the other within-task Acquisition 

and Transformation subscales generally show low internal consistency (see 

Table 5), these subscales are not subjected to further analyses in this study. 

Therefore, the cause of these negative coefficients is not investigated furt6er 

here. 

When the component SRL processes were considered separately, as 

opposed to being combined into Acquisition and Transformation subscalcs, 

the MQ and Traces also showed reasonable internal consistency across 

tasks. Table 6 shows Guttman reliability estimates on the three dif'ferent 

measures of corresponding component processes. Again in this case, the 

numbers in subscript indicate which of 

lower bound estimates was used. Corno 

Guttman's (1945) six formirlae for 
\ 

I - .  

et al.'s (1982) SRL Scald: cclritaincd 
*. . / 



only one item reflecting each of Attention and Rehearsal. Also, this scale 

was administered only once, as a pretest, rather than after each task. 

Thus, it was not possible to  estimate internal hnsistency for the items 

reflecting attention and rehearsal on this scale. 

Table 6. Guttman reliability estimates for subscales reflecting component processes 
of Self-Regulated Learning. 

SCALE I Reliability est. # of items 

SRL Rating Scale 
Monitoring .8 l(4) 5 
Strategic Planning .69(4) 4 
Selectivity .15(4) 2 
Connecting .46(5) 3 

MQ (across tasks) 
Attention (+) .71(2) 6 
Rehearsal .64(6) I2 
Monitoring .62(6) 36 
Strategic Planning 
Social Resources used 
Selectivity 
Connecting 
Tactical Planing 

Traces (across tasks) 
Attention (-) 
~ e h e a r s a l  
Monitoring 
Strategic Planning 
Social Resources used 
Selectivity 
Connecting 
Tactical Planning 

Note: Numbers in parentheses indicate which of Guttman's (1945) six formulae was used 
to obtain coefficient. phi 

% 



Inter-rater reliability for coding the ' traces as  component SRL processes 

was computed using a kappa coefficient (Cohen, 1960). This formula 

produces a more conservative estimate than does estimating percent 

agreement because i t  corrects for chance correspondence between the 

observers. The inter-rater reliability coefficient produced in this case was 

Validity of Measures of SRL 

CC 

The xalidity of the three measures of SRL processes was investigated by 

correlating the scores on the two self-report measures of cognitive 

processes, that is the SRL Rating Scale and the M& Bn evidence of the 

same processes in  the f o ~ m  of traces obtained .while students were 

completing a task. The first self-report measure, the SRL Rating Scale, 

refers to mental activities students engage in  generally while learning. 

This measure was administered as a pretest. The second self-report 

measure, the MQ, was completed by students immediately following work 

on each task. The third measure, that of students' written traces, was 

obtained while students actually were completing each task. 

Thus, a multitrait-multimethod analysis was conducted using the 

Acquisition and ~kps fo rma t ion  subscales to represent separate "traits" '. %, 

and the SRL ~ h t i n & , ~ c a l e ,  MQ, and Traces as  three  method^" for 
,, 

measuring the sets of component processes. Converging evidence for the 

model would be shown by high correlations among the three measures of 

Acquisition and among the separate measures of Transformation 



processes, respectively. Divergent evidence to support the distinguishability 

of t h e  Acquisition and Transformation processes would be indicated by low 

correlations between the Acquisition and Transformation- subscales within 

each of the three measures. Reliability of all the measures of each "trait" is , 

expedted to be high as an  inigal condition of multitrait-multimethod 

validity, already reported. 

Convergent Validity 
c 

The correlation matrix for the Acquisition and Transformation 

subscales of the SRL Rating Scale, MQ, and Traces aggregated across tasks 

is presented in Table 7. Corresponding correlations within each of the six 

tasks are presented in Tables 8 through 13. I t  should be noted that the 

within-task correlations are limited by the low internal consistency 
'. 

estimates in most cases. 1 
! 

From Tables 7 through 13, i t  may be 9eenx,that there was little 

convergence among the three masu res  of ~ c ~ k i s i t i b n  and Transformation 

scales in this sample. The MQ Acquisition scale-correlated with Corno et  

al.'s Acquisition scale only on one of six tasks (Table 12). The traces of 

f ,' Acquisition processes correlated with Corno et  al.'s Acquisition scale on 

two tasks (Tables 8, and 9) and when aggregated.across tasks (Table 7). 

1 Note, however, th$t$e traces of Transformation processes also correlated 
, i k  \ 

reliably with-Ceino's AcQu@ition~scale, twice positively (Tables 10 and 12) 
1-1 I 

and once negatively (Table 8). The MQ and traces measuring Acquisition 

processes did not show convergence a t  all. In fact, in one instance, these 

two measures showed a reliable negative correlation (Table 9). 



Table 3. Pearson Correlations among the Acquisition and  Transformation 
subscales of the SRL Rating Scale, the MQ, and T r q c ~  3, where MQ nnd 
Traces subscales are  aggregated across tasks (N = 32). 

i 

M B 1 2 3 4 5 6 

SRL Rating Scale 
1. Acquisition 3.1 .44 
2. Transformation 2.9 .41 48' 

Metacognitive Questionnaire 
3. Acquisition 14.6 3.2 22 07 
4. Transformation 11.1 2 2  -02 43* -14 

Traces 
5. Acquisition 63.0 20.5~ 34* -04 -09 -21 
6. Transformation 58.0 18.8 04 06 22 00 -15 

* p < .05. Decimal points in correlations omitted. 
pa'. 

Table 8. Pearson Correlations among the Acquisition and Transformation 
subscales of the SRL Rating Scale, the MQ, and Traces, where MQ and 
Traces subscales are  for Task A only (N I 32). 

M s 1 2 3 4 5 6 

SRL Rating Scale 
1. Acquisition 3.1 .44 
2. Trassformat ion  2.9 .4 1 48* r-. 

Metacognitive Questio~aire 
cquisition 2.8 .78 -07 -17 

! 
% 

2.0 .57 - 13 21 -33* 

Traces 
5. Acquisition 13.5 5.6 -33* 16 M -44* 
6. Transformation 17.1 10.2 -31* -14 06 23 -19 

* p < .05. Decimal points in correlations omitted. 



Table 9. Pearson Correlations among the  Acquisition a n d  Transformation 
a subscales of the  SRL Rating Scale, the  MQ, and  Traces, where MQ and  

Traces subscales a r e  for Task B only (N = 3%). 

M . s 1 2 3 4 5 .  6 

SRL Rating Scale ' 
1. Acquisition 3.1 .44 
2. Trans format ion  2.9 .4 1 48* 

Mctacognitive Q'Uestio~airC? 
3.  Acquisition 2.1 .77 10 -22 
4 .  Trans format ion  2.3 .39 -01 21 -24 

& 
Traces 

5. Acquisition 10.6 6.3 30* -04 -33* -13 
6. Trans format ion  19.4 8.3 . -08 -01 Z -27 -02 

* p < .05. Decimal points in correlations omitted. 

Table 10. Pearson Correlations among the  Acquisition gnd Transformation 
subscales of the  SRL Rating Scale, the  MQ, and  Traces, where MQ and  
Traces subscales a re  for Task C only (N = 32). 

M s 1 2 3 4 5 6 

SltL Rating Scale 
1. Acquisition 3.1 .44 
2 .  T r a n s f o r m a t i o n  2.9 .4 1 48* 

Me tacogni tive Questionnaire 
3. Acquisition - 2.2 .9 1 15 12 . 

h 4 .  Trans format ion  i 1.7- -\'., .44 
L 

-20 -01 -20 
,' 

'Ihces 
5. Acquisition 8.8 4.5 19 -13 -03 @i 
6 .  T r a n s f o r m a t i o n  11.5 3.9 34* 36* 26 -03 31* 

* p < .05. Decimal points in correlations omitted. 



b 

Table 11. Pearson Correlations among t h e  Acquisition a n d  Transformation - 
subscales of the  SRL Rating Scale, the  Mq, and Traces, where MQ and 
Traces subscales a r e  for Task I) only (N = 32). 

M s 1 2 3 4 5 6 

SRL Rating Scale 
1. Acquisit ion 3.1 .44 
2 .   rans sf or mat ion 2.9 .4 1 48* 

MetaCogni$ive Questionnaire i 

3.  Acquisit ion 2.6 .74 10 08 
4 .  T r a n s f o r m a t i o n  1.3 .75 M 3 P  -14 

Traces 
5. Acquisi t ion 6.8 3.0 - 18 -11 a3 -04 

- 6. T r a n s f o r m a t i o n  2.4 2.3 04 -01 01 17 - 

* p < .05. Decimal points in correlations omitted. 

Table 12. Pearson Correlations among the  Acquisition and  Transformation 8 

subscales of the  SRL Rating Scale, the MQ, and Traces, where M Q  and 
Traces subscales a re  for Task E only (N = 32). 

SRL Ratfhg Scale 
1. Acquisi t ion 3.1 .44 
2. T r a n s f o r m a t i o n  2.9 .4 1 48" 

Metacognitive Questionnaire 
3 .  Acquisit ion 1.9 1.0 34* 23 
4 .  T r a n s f o r m a t i o n  2.1 a .60 30* 06 

Traces 
5 .  Acquisit ion 15.6 6.3 19 -10 UO -24 

a 

6 .  T r a n s f o r m a t i o n  3.8 2.2 45* 24 '3 10 (1 

* p c: .05. Decimal points in correlations omitted. 
- 



Table 13. Pearson Correlations among the Acquisition and Transformation 
subscales of the SRL Rating Scale, the MQ, and Traces, where MQ a d 
Traces subscales ore for Task F only (N = 32). 9 

M s 1 2 3 4 5 6 

SRI, Rating Scale 
1. Acquisition 3.1 .44 
2. Transformation 2.9 .4 1 48* 

Metacognitive Questionnaire 
3. Acquisition '- 2.9 1.2 10 10 
4. Trnnsformation 1.8 .59 25 49* -22 

Traces 
5. Acquisition 7 .7  4.0 16 04 -05 -09 
6. Transformation 4.5 4.2 23 19 38* 25 -21 

* p < .05. Decimal points in correlations'omitted. 

As for the measures of Transformation processes, the MQ correlated 

reliably with the SRL Rating Scale when aggregated across tasks and on 

three tasks (Tables 7 ,  11, 12, and 13). These same scales (i.e., .MQ 

Transformation and SRL Transformation) correlated in  the .20% on two 

other tasks,  though these wei-e not statistically reliable. The 

'I'ransformation process traces correlated reliably with the  SRL 

Transformatioh Scale on only one t a s i  (Table 10). The. only reliable 

correlation between MQ and traces across the six,tasks was a negative one 
.- 

between the MQ Acquisition scale and the Acquisition traces on one task 

('I'able 8). 
1 

/ These results indicate tha t  the Acquisition and Transformation 

subscales do not distinguish themselves consistently when measured using 

three different methods a t  three different times in relation to working on a 

task.  Thus,  convergent validity of the two subscales has  not been 

dcrnonstrafed in this study. However, i t  is also appropriate to test the 



convergent validity of the hdividual component SRL processes across the 
i 

I 

three scales used in this st&.- - *  

To test the validity of these three measures of the individual component 

processes of SRL, as opposed to their combination into acquisition and 

transformation subscales, correlations among the component process 

scores on the three measures were computed. The correlations between 

corresponding SRL processes as measured by the MQ and Traces for all six 

tasks aggregated together appear in Table 14. The corresponding withih- 

task correlations appear in Tables G-3 through G-8. 

The Traces and MQ items supposedly reflecting the same component 

SRL processes generally did not correlate reliably in this sample, with the 

exception of items reflecting Attention. It is noteworthy that, in general, 

where measures of component processes on the MQ did correlate reliably 

with those in the Traces, the relationships app"eared just as strong across 

Acquisition and Transformation subscales as within them. For example, 

the trace score for Selectivity, which is a Transformation process according 

J to the ~ ~ ~ " i h a d i )  correlated higher with items supposedly reflecting 

Acquisition processes on the MQ than with Transformation items on 

the MQ. 



\ 

Table 14. Correlations Between MQ and Trace Component Scores, Aggregated Across 
Tasks 

TRACES 

AM+) Reh Mon S. Plan SR Sel Con TP Perf 
- - - - -- - - 

Off-task 
Comments -53* 26 - 13 Z 15 El 12 -22 * 212 

Rehearsal - 18 15 -16, a3 21 29 -09 -25 -11 

Monitoring -2 1 -03 - 18 -08 29 25 -19 M -11 

S. Planning -24 -04 -08 34* 29 18 -13 -17 

Social 
Rcsouroe8 
Uscd 47* - 12 08 (33 39*' -07 26 09 06 

Selecting -09 - 13 - 14 13 02 -05 -04 a3 12 

Connecting -42* . 14 -08 16 01 14 -15 06 -17 

Tactical 
Planning M 01 -04 -19 -48* 06 -09 -11 37* 

Task 
Performances 06 14 -06 18 12 21 -13 14 

* p < .05 (Decimals omitted) 

wf - 
Table 15 displays corielations of aggregated MQ and Traces scores with 

Corno et al.'s Acquisition and Transformation scales. Again, the three 

measures of component processes do good convergent validity. 

Only one of the Acquisition processes, by the MQ, correlated 

reliably with the SRL scale. The traces fdred slightly better in terms of their 

relationship to the SRL scale. Two of the Acquisition traces correlated with 

the  SRL Acquisition scale, while three of the Transformation traces 

correlated with the SRL Transformation scale. 



Table 15. Correlations of MQ and *aces scores (aggregated across tasks) with Corno 
e t  al.'s Acquisition and Transformation scales. 

SRL Rating Scale $RL Scale SRL Total 

m- 
Attention(+) 
Rehearsal 
Monitoring 
S. Planning 
Social Resources 
Selectivity 
Connecting 
Tactical Planning 

Traces 
Attention(-) -09 
Rehearsal '  26 
Monitoring 02 
S. Planning a 
Social Resources - - - 
Selectivity 20 
Connecting 17 
Tactical Planning -09 

Note: The SRL Rating Scale does not contain any items reflecting use of social resources, 
therefore these correlations could not be computed. 
In each case these correlations are with the corresponding component process 
scores on the SRL Rating Scale. 

* p < .05 (Decimals omitted).' 

i 
In looking a t  the data in Tables 7 though  15, i t  appears that,-for thc most 

part,  what  students claim they do cognitively during classroom instruction 

is not what they claim to have done when asked to  reflect on their cognitive 
1 

activity during a n  academic task they just completed. Moreover, neither of: 

these self-report methods gives the same information about students' 



cognitive processing during academic work as  is shown in  traces of their 

thoughts written while actually working on a task. . 

Divergent Validity 

Tests of the divergent validity of the Acquisition and Transformation 

subscales, indicated by the results of correlational analyses within each of 

the three measures, produced mixed results. In Corno et al.'s SRL Scale 

the Acquisition and Transformation scales were positively correlated. No 

relationship was found here between the Acquisition and Transformation 

subscales on either of the other two measures (i.e., MQ or Traces), either 

when aggregated across tasks or on any of the tasks (see Tables 7-13). 

Tests of the divergent validity of the component SRL processes 
1 11 

consisted of correlations among component process scores on the MQ and 

traces separately. The correlations among scores on the MQ, aggregated 

across tasks, appear in Table 16. The corresponding correlations for each 

task appear in Tables G-9 through G-14 (see ~ ~ ~ e n d i x  G). The correlations 

a m o f i f i c e s  aggregated across tasks appear in  Table 17. The 

corresponding within-task correlations for traces appear in Tables G-15 

through G-20 (see Appendix G).  Of the 168 correlations among MQ 

component scores on the six tasks, 57 were statistically reliable. In the case 
1 

of cornpment traces scores, 25 correlations were statistically reliable. 

While these correlations indicate that  the measures of the SRL 

processes used here are not distinguishable from one another in 

all cases, such that some with one another, there is limited 
1 $ support for the SRL model in these results. Specifically, most of these 



correlations reflect either positive relationships between processes 

identified by Corno and Mandinach (1983) as Acquisition processes and 

between processes identified as Transformation processes, or they reflect 

inverse relationships between processes identified as belonging to  different 

subscales. In addition, six of the correlations on the MQ (none on traces) 

were negative correlatio between "using social resources'? and cognitive 

processes (i.e., attention, iehearsal, monitoring, planning, connecting, and 

tactical planning). In as much as students would have been interacting 

when using social resources, it  is logical to imagine a negative correlation 

between this variable and cognitive processes that involve active mental 

work with the task materials. There were only six statistically reliable 

correlations on the MQ and five on the traces which did not fit any of these 

"logical" relationship expectations. 



C 

Table 16. Inter-Correlations Among Processes Measured by MQ, Aggregated Across 

Attention(+) 

Rehearsal 

Monitoring 

S. Planning 

Social Res. 

Selectivity 

C o n n d n g  

T. Planning 

&(+I Reh Mon S. Plan SR Sel Con T. Plan 

* p < .05 (Decimals omitted) 

Table 17. Inter-Correlations Among Processes Measured by Traces, Aggregated 
Across Tasks. 

Att(-) Reh Mon S. Plan SR Sel Con T. Plan 

Attention(-) 

Rehearsal -32* 

Monitoring 5 l* 03 

S. Planning -05 19 02 

Social Res. 07 

Selectivity -37* 

Connecting 03 

T. Planning -03 - 11 13 6 -01 17 10 

* p < .05 (Decimals omitted) \ 



In 35% of the MQ score comparisons and 15% of the traces 

comparisons, statisticilly reliable relationships were shown among the 

component process scores. This result indicates reasonably goad 

discrimination among items or sets of items representing SRL processes. 

I t  should be noted that some correlati'ons might be expected here, givon that 

particular tasks may call for certain processes in combination. The 

Acquisition and Transformation subscales showed good divergent validity 

on the MQ and traces and a moderate correlation-between them on the SRI, 

Rating Scale. 

- 

The answer to the first research question appears to be no. The low 

correlations among measures of Acquisition and Transformation processes 

indicate a lack of validity in these subscales. However, it might be reasoned 

that one of the three measures, could be selected on empirical grounds to 

use for identifying forms of engagement in students' response protocols. 

Two possibilities exist as  reasonable means for making such a decision. 

Fir'st, if Acquisition and Transformation subscale scores on one measure 
.I 

could be predicted from achievement andlor ability measures better than 

the other two, this might serve as  grounds for using that measure to 

identify students' forms of engagement. The rationale for this is that self- 

regulated learners are expe6ted to be high in crystallized and fluid ability. 

A second alternative would be to select the measure which best predicted 

performance on the tasks in this study, if any. The validity of this 

procedure could be argued on the grounds that self-regulated learners arc 

expected to be "successful" students. Neither of these options proved useful. 



tasks. Given this fact and the lack of convergence among the subscales 

the three measures, there appears to be no empirical basis on which 

classify students' response protocols into one form of engagement 

another. 

First, none of the three measures correlated consistently with ability or 

achievement, eliminating the possibility of using these predictor variables 

as indicators of validity of one measure over the others (see Table 18). In 

looking a t  the subscales of the SRL Rating Scale and the MQ and traces 

aggregated across tasks, only the Transformation subscale on the SRL 

Rating Scale and traces correlated reliably with achievement or ability. 

While these positive correlations are somewhat supportive of the validity af 

these, Transformation scales, they would be expected to correlate more 

strongly with the Raven's than with GPA, since the former purports to  

measure fluid ability (Mandinach, 1984). This was not the case. Moreover, 

none of the three measures of Acquisition processes were predictable from 

measures of ability or achievement. Finally, neither of the subscales on the 

MQ correlated reliably with these predictor variables. Second, when 

Acquisition and Transformation subseales on the three measures were 

correlated with task performance (see Table 19), no consistent relationships 

appeared. Based on the results displayed in Tables 18 and 19, i t  is not 

possible to make an empirically-based decision concerning whichof the 

three measures of Acquisition and Transformation processes to  use for 

determining the forms of engagement students used in completing these 



Table 18. Pearson correlations between measures of Acquisition and 
Transformation subscales, aggregated across tasks, and measures of 
crystallized (GPA) and fluid (Raven's Progressive, Matrices) ability. 

acauis.Trans. Acauis.Trans. 
GPA 

Acauis. Trans. 
-11 42* 13 25 - 15 40Y 

Raven's 10 33* 16 15 19 12 

* p < .05 (Decimals omitted) 

Table 19. Acquisition and Transformation Subscales on MQ and Traces Correlated 
with Performance Scores on the Res~ect ive Tasks. 

SUM TASK 1 TASK2 TASK3 TASK4 TASKS TASK6 

MO 
ACQ -0 1 05 M -03 - 16 -05 10 

MQ 
TRAN 07 18 -08 -06 -24 33* 11 

TRACES 
ACQ I5 24 -09 30 10 20 30* 
TRACES 
TRAN 15 17 la -37 -06 -02 00 

Note: the Acquisition and   ran sf or mad on scales correlated with sum perfbrmanct: 
score a r e  aggregated across tasks. The scales correlated with performance scores on crlch 

* 

task a re  the corresponding within-task scales. 



SRL, Aptitude, and Performance Variables 

SRL Processes and Aptitude Variables 

Although the  lack of validity of the Acquisition and Transformation 

subscales demonstrated here prohibits classification of students '  
a 

approaches to these tasks into forms of cognitive engagement, the  

component SRL processes did show limited reliability and validity. Thus, it 

is useful to explore the relationships of the component SRL processes to 

aptitude and performance variables. The second research question 

concerns whether students'  use of any of the component processes 

identified in the SRL model can be predicted by their scores on Corno e t  al.'s 

(1982) SRL Rating Scale, GPA, Raven's, the Academic Self-Concept Scale, 

or the Academit Attribution Scale. The results of correlational analyses to 

explore this question appear in  able 20. 

In examining Table 20, i t  appears that seven out eight MQ component 

scores (aggregated across tasks) were correlated with one or more of the 

predictor variables a t  a statistically reliable level. The component score 
-a 

which appears to be related to. th-e most aptitude variables i s  tha t  of 

planning. I t  was positively related to fluid ability (Raven's), the total score 
4 

on Corno et  al's SRL scale, and both of the academic motivation scales. The 

MQ score for connecting was positively related to the Raven's, the total 

score on the SR& scale, and  the  (Academic Self-Concept Scale. 

Interestingly, the MQ score reflecting students' use of 'social resources . 

(MQSR) was negatively related to both of the academic motivation variables. 

This outcome would suggest that students who ar'e less confident of the'ir 



4 

I Table 20. 6 Pearson Correlations Between Component SRL Processes and Predictor 
Variables.  @ 

ACAD ACAD SRL 
GPA RPM S.C. ATTRIB. SCGLE 

MB 
Attention (+I 28 21 20 17 -09 

Rehearsal 03 -04 -02 27 a6 

Monitoring - 10 03 23 49* Ct2 

Strategic 
P l a n n i n g  05 47' 39* 36* a 
Social 
Resources Used -06 -29 -35* -43* - - 

Selectivity 

Connecting 

Tactical . 
P l a n n i n g  

T r a c e s '  
Attention (-) 

Rehearsal 

Monitoring 

Strategic 
P l a n n i n g  

Social 
r Resources Used 

Selectivity 

Connecting 

Tact ical  
P l a n n i n g  

academic abilities and who do not attribute academic successes and 

failures to internal, controllable causes are more likely than more confident 
m 

students to obtain assistance from peers. A negative correla$ion ( r  = -.2Y 

p = .056) also appeared between MQSR and fluid ability. This result may be 



interpreted as-evidence that students who are lower in fluid ability use 

social resources more than those higher in fluid ability. 

+ It appears that only three of the traces (aggregated across tasks) 'were 
I 

rr correlated reliab'ky with any of the aptitude variables. Again, two of the 
\ 

component processes involved were planning and connecting, while the 

third was selectivity. The trace score for planning was positively related to 

fluid ability (Raven's) and the trace scores for connecting and selectivity 

were related to crystallized ability, or a,chievement (GPA). 

Thus, the second research question is partially answered in the 

affirmative. Five of - the eight component SRL processes as measured by the 

MQ were correlated a s  predicted with a t  least some of the aptitude 

measures, while three of the-traces scores were. What this implies is that, 

insofar as the MQ scores can be trusted, the overall degree to which 

 student,^ engage self-regulated learning processes during academic work 

varies with achievement, fluid ability, academic motivation, and their 

reported use of these processes in general, as reflected in the SRL scale. 

SICL Processes and Task Performance 

The third research question of interest was that  af whether 

performance on the six tasks in this study could be predicted by the 

conlponent SRL processes used by students during each task. To answer 

this question, MQ and traces scores for .the component processes were 

correlated with performance scores on each task. In addition, correlations 

wcre computed on overall performance scores with MQ and traces scores 

aggregated across all six tasks. These results appear in Table 21. 
4' 



Table 21. Correlations Between Performance and MQ and Traces Scores Within and 
Across Tasks. 

(TP) (CE) (RECIP) (RM) (REC) (R.M.) 
TASK TASK TASK TASK TASK TASK TOTAL 

Performance A B C D E F WORE 

GPA 

RAVENS 

ATTRIB. 

ACAD. S.C. 

SRL-ACQ 

SRL-TRAN 

MB 
Attention(+) 

Rehearsal 

Monitoring 

S. Planning 

Social Res. 

Selectivity 

Connecting 

T. Planning 

TRACES 
Attention(-) 

Rehearsal 

Social Res. 

Selectivity 

Connecting 

T. Planning 

* p < .05 (Decimals omitted) 



The M Q  corn-ponent process scores showed positive reliable 

correlations with task performance in only 2 cases out of 48. Four other 

statistically reliable correlations between task performance and component 

processes as  measured by the MQ were in a negative direction. Five out of 

six statistically reliable correlations between task performance and traces 

scores were positive. However, six reliable correlations out of a possible 48 

represents little evidence for relating processes a s  measured here with 

performance on these tasks. In short, little relationship appears to exist 

between the use of specific cognitive processes, a s  measured here, and 

performance on the tasks. 

Analysis of Experimental Tasks 

In most instances, performance on the tasks in this study were not 

correlated reliably with crystallized (GPA) or fluid (Raven's) ability, with 

measures of academic self-concept or attributions for success and failure, 

or with measures of the component SRL processes. This apparent lack of 

relationship to variables considered important in self-regulated learning 

deserves some scrutiny. The tasks designed for this study thus are  

cxamined in this section in terms of their instructional and motivational 

characteristics. Features of the tasks are discussed from a n  instructional 

design perspective and from the perspective of students' perceptions. 
* 



The tasks students completed in this study were designed to meet 

several criteria. First, they were designed to elicit primarily one or another 
d 

form of cognitive engagement. These specifications are described in detail 

in the previous chapter. The first two tasks were designed to vary in their 

degree of structure. This variation was intended to determine whether 
L 

students defined by ability and achievement as  self-regulated learners \ 

- would adapt their approaches to academic tasks as predicted by the SRL 

model. A well-structured task was intended to elicit a task focus approach 

from self-regulated learners, while an ill-structured task was designed to 

elicit a comprehensive engagement approach from self-regulated learners. 

The remaining four tasks also were designed to vary along the dimension of 

task structure, but in addition were intended to inspire differing levels of 

motivation and use of social resources (i.e., peers). Thus, these tasks wcrc 

designed to  elicit either resource management or recipient approaches 

from the students. 

It was not possible to classify students according to forms of 

engagement used on the tasks since the ~ c ~ u i s i t i o n  and Transformation 

subscales were not validated here. Moreover, students' performance on 

these six tasks was not correlated consistently. with use of the component 

SRL processes (see Table 21). In addition, on these tasks did . 

not appear to be related to measures of fluid or crystallized ability, academic 

self-concept, or attributions for success and failure on academic work: (sec 

Table 21). 



There are a t  least two explanations for the lack of these relationships 

in this study. One possibility is that the procedures were inadequate to 

allow any relationships that might exist to appear. A second possibility is 
I 

that the tasks themselves were designed so that any existing relationships 

would be masked. These possible explanations are discussed further in 

Chapter Five, after other data relating to the characteristics of the 

experimental tasks have been presented. 

The tasks used in this study also were designed to be ecologically valid. 

That is, it was considered impo-rtant that these tasks be similar to the kinds 9 

of things the students normally were asked to do in school. The Task 

Assessment Questionnaire (TAQ), which was administered t o  students 

along with the MQ, immediately following each task, contained a question 

which asked students to compare the method(s) they used on the task to the 

methods they normally use on tasks in school. Because the subject matter 

content of these tasks was in the area of health, this question referred to  the - 

methods students normally use in "math or science classes." Students' 

responses to this question were coded into the following six categories: (1) 

samelsimilar methods used, (2) strategySdifferences notea; (3) had to work 

harder'on this task, (4) did not have to work as  hard, (5) cared more about 

this task, and (6) cared less about this b sk .  

Generally speaking, when students notea differences in strategy use, 

they referred to  different requirements of these tasks compared t o  those in 

math ok science classes in particular, oRen indicating that the task a t  hand 

was more similar to tasks in some other subject. Only one student 

indicated that these tasks were different in any way from school tasks in 



gene;al. The difference noted in that case was that the student was "unable 

to prepare beforehand" for these tasks, implying that in school tasks some 

preparation is possible. These results are some indication that the tasks 

used in the study were not foreign to students, in that they were perceived 

as  similar to the kinds of tasks students were expected to complete in 

school. 

Students also were asked to rate, on a scale of one to ten, the difficulty 

of each task compared to the work they were doing currently in their math 

and/or science courses. The average diffkulty rating was 4.0. The 

maximum average rating for one task was 5.8 and the minimum average 

rating for a task was 2.7. Since the floor of the scale was one, not zero, it is 

useful to visualize these scores in relation to a midpoint of 5.5. Thus, on 

average, these tasks were seen as less difficult than those ,typically assigned 

these students in math and science classes. The difficulty ratings for each 

task are presented graphically in Figure 2. 

It was noted above that one feature that was varied across these tasks 

was whether they called for the use of social resources, that is peers, in 

" order to produce an optimal response. The use of social resources w&. 

measured in two ways. First, a question on the TAQ asked students to 

estimate how much they used information from other .students in  

completing the task. The response options for this question were zero, 25%) 

50%) and 100%. Second, the proportion of time within each task that 

students spent asking for or receiving information from others in their 

groups was recorded from the videotapes of their w r k  on the tasks. The 

correlations between the proportions indicated on the TAQ and those on the 



videotapes were .39, .41, .12, .54, .23, and .46 for the six tasks respectively. 

These correlations are inconsistent enough to warrant questionning the 

validity of one or the other indicator of students' use of social resources. 

Since the videotapes show quite directly the interaction between students, it 

is reasonable to claim that the data from the videotapes is more valid than 

the self-rep_orts included in the TAQ. 
i 



DIFFICULTY 
RATINGS 

TF C E  R E C  RM 
well- ill- well- well- 

Structured structured structured structured 

REC R M  
ill- ill- 

structured structured 

TASK A B C D E F 
M 4 . 5  4 . 5  2 .7  3 .1  3 .4  5.8 

S 2.2 2 .2  1 . 4  . . 1 . 9  ' 2 . 0  2 .4  

Figurc 2. Box-and-dot  plot showing Median a n d  Upper a n d  Lower Quar t i lc  clifliculty 
r a t i ngs  for exper imenta l  t a s k s  compared to t a s k s  normally encountered  in 
grade  12 m a t h  or science classes by th i s  s ample  of s tuden t s .  
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C-R FIVE: DISCUSSION 

The model of self-regulated learning proposed by Corno and 

Mandinach (1983) is not generally supported by the findings of the present 

study. Three conclusions will be drawn in this chapter concerning aspects 

of the model which clearly were not supported. These relate to the 

convergent and predictive validity of the Acquisition and Tranformation 

subscales and the clonvergent validity of the measures of component 

processes. I explain these findings and draw implications for research in 

the area of SRL. Some aspects of the general construct of self-regulated . 

learning proposed by Corno and Mandinach and others were supported in 

this study. These findings are discussed in light of theoretical questions 

concerning present conceptualizations of how self-regulated learning is * 

used in successful intellectual work. 

Failure to Support the SRL Model , 

Corno and Mandinach (1983) propose that  two general classes of 

cognitive processes can be identified: acquisition and transformation. They 

describe the acquisition processes as largely metacognitive in nature in that 

they regulate the transformation processes. The hypothesized variation in 

students' use of acquisition versus transformation processes during 

academic work defines their' Approach to tasks in terms of the four forms of 

cognitive engagement. Thus, to classify students' performances into one or 

more of the forms of cognitive engagement, and thus to validate the mo.del 
* 



as  Corno and Mandinach describe it, it is necessary to measure the use of 

acquisition versus transformation processes. However, the classes of - 

cognitive processes referred to as acquisition and transformation appear to 
- - 

be ones that would be difficult to verify as mutually exclusive. For example, 

the authors indicate some difficulty in delineating the boundary between 

these two classes of processing when they discuss planning: 
C- 

The transformation processes also have both metacognitive and cognitive 
aspects, for they can call forth other cognitive schemata tha t  mny be 

. relevant to the task. For example, planning processes are dubbed generic 
and rnetacognitive (Brown, 19781, but specific performance routines applied 
during planning derive from the cognitive (or lower-level) store, and vary 
with the task. (1983, pp. 94-95) 

The' first goal of the investigation reported in this study was to 

determine whether the acquisition processes can be distinguished fioxn the 

transformation processes in the context of academic tasks. Specifically, the 

use of component acquisition and transformation processes by students was  

measured in three different ways, and the reliability and validity of these 

two classes- of processing were then assessed. 

As indicated in the previous chapter, i t  was not possible to verify 

classes of cognitive processing a s  being mutually exclusive, cons 

categories on the basis of data collected here." When aggregated across six 

tasks, the acquisition and transformation subscales on both the MQ and 

traces showed reasonably good internal consistency (see Table 5): However, 

i t  is not clear what constructs are measured using these two methods. 

Correlations between the MQ and traces and betweeh these measures and 

Corno et  al.'s (1982) SRL Rating Scale were very inconsistent. Moreover, 

few correlations appeared between measures of acquisition and 



transformation processes, on the one hand, and fluid or  crystallized ability 

(achievement), motivation variables, or performance on the tasks on the 

other (see Tables 18 and 19). ,Thus, in the case of the acquisition and 

transformation subkcales, the lack of convergent validity is accompanied by 

a lack of predictive validity. 

Measures of individual compo~ent  SRL processes showed acceptable 

internal consistency within the MQ across all tasks and within the traces 

across all tasks. A number of these component process scores also were 

predicted by aptitude variables such as ability, achievement, and measures 

of motivational constructs (see Table 20). However, here too, the various 

measures of supposedly the same processes demonstrated poor convergent 

evidence, as shown.in Tables 14 and G-3 through G-8. 
1 

The lack of correlation between meaFures of cognitive processes in this 

study casts doubt on the validity of these measures. This is not a new 

problem to research on cognitive processes in learning (Ericsson & Simon, 

1984; Nisbett & Wilson, 1977). The validity of self-reports of cognitive 

processes remains questionable unless corroborated by other form(s) of . 

data, such as observations or the reports of others (Zimmerman &,Manuel- 

Pons, 1988). In the present' case, traces were used as  observational data. 

However, a certain degree of subjectivity necessarily was involved in coding 

these data, since idiosyncratic comments by students had to be classified as 

reflecting one or another component process. Further discussion of the 

conditions under which SRL skills were measured in this study may be 

useful in interpreting these data. 



The tasks in this igvestigation were designed to elicit varying levels of 

motivation, cognitive effort, and social 

be observed in the forms of \, 

'\ 

several of the component 

%Y statistically reliable , 
strategic planning and connecting appeared to correlate fairly c \ p a  nslstentl / . 

-' with ability and motivational variables, regardless of changes In task 

conditions. 

Specifically, in the case of strategic planning, both MQ and traces 

scores correlated reliably with fluid ability (see Table 20). These planning 

scores also correlated with each other (see Table.14). In addition, the MQ 

measure of strategic planning correlated with academic self-concept, 

attributions for success and failure, and Corno et al.'s'(1982) Acquisition 

and Total scales. Connecting showed a similar pattern, except that the two 1 

measures of this process were not correlated reliably. Here, both the MQ 

and traces measures correlated with ability, while the MQ measure 

correlated with with academic self-concept and Corno et  al.'s (1982) 

Transformation and Total scales. These results suggest that, if varying 

forms of engagement were used by highly motivated, high ability students 

in response to the tasks in this study, higher levels of strategic,planning 
' and connecting processes characterized their versions of the different 

forms of engagement. The configurations of cognitive processes which 
*- ' 

define the forms of engagement in the SRL model would need to be changed 

somewhat if this explanation were accepted. 



Adequacy of Research Methods 

Design of Experimental 
-1 

Tasks i 
Performance on the tasks in this study did not correlate reliably with 

other variables, such as ability, achievement, motivation construct's, or self- 

regulated learning skills. Since these tasks were designed to be similar to 

the kinds of tasks students are assigned in school, the lack of relationship . 

shown between performance on these tasks and GPA is of 

interest. One explanation for this outcome might bel that  the tasks were 

poorly designed. That is, the t a s h  may have been constructed such that 
- 

there was little similarity to regular school tasks. This could mean that 

their content or structure was very different from school tasks, or  that these 

tasks were either extremely easy or extremely difficult. Evidence reported 

in Chapter Four contradicts these possibilities. Students reported on the 

Task Assessment Questionnaire that the strategies called for in these tasks 

was similar to those in various types of schoolwork. Some comments made 

in students' traces also indicated that a t  least some of the topics dealt with 
1 

in these tasks were ones which they had encountered before (e.g., smoking,' 

exercise planning). Students also rated the tasks as  somewhat easier than 

school tasks in math or science, but not as extremely easy. Thus, obvious 

forms of systematic bias due to the factors mentioned were not likely 

operating to prevent the expected relationships froin appearing. 
'k 

A second possible explanation is that some procedures used in the 

study introduced systematic error into the performance scores. For 

example, it is possible that writing notes and traces throughout the time 



spent working on a task interfered with some students' performance. Two 

appear to counter this hypothesis. First, no relationship ' 

between total number of traces and performance (r=.152 

Second, if it ere the case that the problem was caused by interference with 
4% 

f work on the tasks from 'writing traces, one, would expect that this problem 

might lessen qs students progressed through the tasks. As students 

became more accustomed to the activity of writing tracas while they 

worked, stronger relationships between performance and other variables 

such as GPA might be expected. The results reported in Table 21. do not 

% . show evidence of this progression. For example, the highe"s correlation of 

task performance with GPA appeared in the first task. There does no t  

appear, then, to be 'any clear evidence of interference in students' 

performance as a result of writing traces. 

A third hypothesis remains as a possible explanation for the lack of 

relationship shown between performance on the tasks and school 

achievement. That is, student's' prior knowledge about the subject matter 

contained in these tasks may have varied, even though the subject area of' 
health was chosen deliberately to minimize the likelihood of such variation. 

It was reasoned that the topics included in these tasks would be ones with - 

which all students would have some familiarity, bu t  also ones on which.. 

students would be unlikely to focus in any particular high school course. 

However, since these tasks were not preceded by instruction common to all 

participants, as  normally occurs in school courses, any prior knowledge 

variations that did exist were not controlled. Thus, i t  is possible that 



systematic bias due to prior knowledge of some students and not others was 

introduced into these results. 

Adequacy of Measures 

Metammitive Questionnaire. The Metacognitive Questionnaire (MQ) 

showed reasonably good reliability in  measuring the component SRL 

processes whengesponses were summed across all six tasks in  this 

study. However, i ts  apparent lack df convergent validity when scores for 

most component processes were compared with the SRL Rating Scale and 
i 

the traces is problematic. I t  is possible that the low correlations with other 

measures of what are supposed to be the same processes were due to the 

level of specificity of the questions with respect to the tasks. 

The items in the MQ developed for this study were, to some extent, 

based on questions in the SRL Rating Scale (Corno e t  al., 1982). For the MQ, 

the questions were designed to elicit responses pertaining to a specific task 

just completed by the ;espondent. The targeting of questions a t  this level of 

specificity 'differentiates the MQ from other self-report measures of student 

cognitive processing during instruction (Marx, Winne, & Walsh, 1985). 

Previous studies involving questionnaires or interviews appear $0 have 

questions focussed either on very specific points in a lesson or learning task 

( Ihnhard t ,  1983; 1983; Marx, Howard& Winne, 1987; Winne & Marx, 1982) 

' or on operations and strategies used generally over the course of many 

instructional events (e.g.,  lessons) (Baird & White, 1982; Brattesani, 

Weinstein, & Marshall, 1984; Peterson, Swing, Braverman, & Buss, 1982; 
\ 

Peterson, Swing, Stark,  & Waas, 1983; Weinstein & Middlestadt, 1979; 



Weinstein, Marshall, Brattesani, & MiddZestadt, 1982). As is explained in 

detail in the next section, a considerable ,amount of processing is possible 

during a task such a s  those used here. An attempt was made to focus 

students' responses on sections of these tasks, but this may still have been 
b 

too large a unit  of analysis to allow accurate judgements about what 
P 

cognitive processes were used. Such inaccuracy could have caused the 

observed lack of correlation be$%een responses on the MQ and measures of 

the same processes on the SRL Rating Scale. 

Q 
Traces. Some of the traces of SRL processes were derived logically 

.from students' notes written during their work on tasks, while others were 

more direct reflections of cognitive processes. For example, the attention (-1 

trace score is  considered to be a direct trace because i t  is based on  

comments in students' notes which demonstrate attention off-task. On the 

other hand, traces reflecting planning and monitoring processes were not 

as  direct, because they were coded on the basis of the meaning inherent in 

students' comments. 

There is  some question concerning the validity of these traces, 

particularly the "indirect" ones. It was considered important to code each 

comment a s  reflecting one and only one SRL process to ensusc against 

confounding the ulting scores. However, in many cases i l  was 

extremely difficult to discriminate students' comments~in terms of' which  

SRL process they should be coded to reflect. This is seen as u clcur 

demonstration of how much interplay there is among cognitive proccsscs 

even during supposedly small steps in working on a task. Thcrc also W ~ H  

considerably weaker internal consistency shown by the Acquisition and 



Transformation subsets of traces compared to t h a t  shown by the 

corresponding subscales on the MQ. 

These reliability and validity problems indicate some question 

regarding the usefulness of this method of collecting data  on students' 

cognitive processing during intellectu-a1 tasks. In  previous cases where 

trakes have been used (e.g., Winne, 1982), traces were contrived to be 
I 

standard symbols which students either produced or did not produce. 

These symbols were direct reflections of a particular cognitive process, a s  

were the direct traces described above. However, as  indicated above, many 

of the traces in this study were inferred from students' comments. These 

"indirect" traces were open to more variation in terms of the constructs that  

underly them than the direct traces would be, because in each case the 

content of a student's comment is idiosyncratic. Future studies in which 

traces are used as  reflections of students' cognitive processes thus should 

invnlvc more advance specification of what traces will be used a s  indicators 

of  which processes. Also, thbse specifications should be included in the 

training students receive about writing traces. Bearing in mind the 

cautions mentioned earlier concerning validity of self-reports of cognitive 

processing, this will provide a t  least some assurance tha t  each trace 

studcnts write will reflect only the cognitive process i t  is intended to reflect. 

Nonetheless, a s  described in Chapter Four, the kappa coefficient 
B 

obtained on the basis of agreement between the codes assigned by two coders 

was .75. This coefficient is acceptably large despite the conservative nature 

of the kappa coefficient (Cohen, 1960). 



Is the SRL Model Empirically. Testable? 

The development of a model of self-regulated learning involves at least 

two requirements. First ,  predictions must be made about the 

configurations of cognitive processes involved in various kinds of learning 

tasks and situations. These predictions must meet the conditions for 

scientific adequacy. As such, they must logically relate to  one another 

within a system that is internally consistent. Also, they must be testable in 
, 

that i t  must be possible theoretically to falsify them (Popper, 1959). Secqnd, 

valid data<must be collected on subject's' cognitive processing while engaged 

in intellectual work so that the model can be tested. 

In Chapter One i t  was suggested that previous attempts to validate the 

SRL model pointed to the possibility that it is unfalsifiable. The reason for 

this suggestion was that previous researchers (e.g., Mandinach, 1984) had 

assigned learners' performances to one or another form of engagement 

after classifying their work as either high or low in use of acquisition and 

transformation processes. This method of classifying students' responses 

- necessarily places each of them into a form of enga ement. However, i t  - 5 
appears that more valid methods for testing the hypothesized variations in 

cognitive processing exist. 

The present investigation attempted to determine whether the 

acquisition and transformation process categories were stable enough to he 

used in assigning students' work on tasks to the four forms of engagemcnt. 

Had these two categories been validated, some cut-off score ( e . g . ,  .5 

standard deviation above and below the mean on acquisition andlor 



transformation subscales) could have been' determined a s  a means of 

assessing whether students' performances on particular tasks would 

follow the configurations predicted in the SRL model. It may be that some 

weaknesses in the methods used here, as  outlined earlier, blurred 

distinctions between the acquisition and transformation processes. 

However, there is not enough evidence of such methodological weakness to  

. conclude that this is the reason for the findings reported. 
B 

As just described, the predictions made in the SRL model appear t o  be 

testable, in that they could be falsified, theoretically., This model of SRL also 

includes hypotheses about learners' approaches to  tasks which which are 
, 

plausible and which have considerable intuitive appeal. For example, it is 

reasonable to preditt that learners who consistently manage resources so 

that they themselves do little cognitive work will fail to become expert at 

using certain cognitive processes. A identify certain kinds of 

processes as important in accomplishing plex academic tasks is not 

unreasonable. q w e v e r ,  it is my contention that, for a number of reasons, 

it is neither theoretically nor practically feasible to pedict configurations of 

cognitive processes as precisely as  they are delineated in this model. In 

particular, the length and complexity of tasks and the amount and kinds of 

prior knowledge students bring to bear GX those tasks would be expected to 

influence the degree to which certain cognitive processes will be used and . 
also the sequences or combinations in which they are engaged. In the 

following section I argue this position based on what is currently known - 
about cognitive processing during intellectual tasks. Then some 

suggestions will be made regarding the type of self-regulated learning 



model that may increase our understanding of how adaptive intellectual 

skills are learned, applied, and controlled by effective learners. 

Identifying, Observing, and Predicting cognitive Processes 

Two problems are associated with collecting data to test theories about 

cognitive processing during learning. One problem, described earlier, is 

that  the cognitive pr'ocesses may be below the learner's conscious 

awareness, or in some other way unavailable for accurate recording by the 

learner. Since basic cognitive processes are thought to become automatized 

with overlearning (LaBerge & Samuels, 1980), i t  may be that 

expert a learner is, the more difficulty he or she will have in 

the more 

reporting 
I-- 

accurately the micro-level processes engaged during a given task. 
k , 

J 

Another problem with c ~ l l e c t i ~ g  valid data on cognitive processing 
* 

during learning tasks is that the processes &ay occur interactively and/or 

in such rapid succession that  i t  may be diKicult or even impossible to 

monitor and record them. For example, a seemingly simple aistinction can 

be made between acquisition and retrieval tasks in instruction. Acquisition 

tasks are those in which students learn new information and retrieval 

tasks are those in *which students recall knowledge and put i t  to use 

(Winne, 1984). While i t  is easy conckptually to see the difference bcLwccn 

these two kinds of tasks, i t  may not be so easy to distinguish them in  the 

context of real learning situations: 

Each type of task is probably rarely, if ever, carried out independently of the 
other. For instance, in taking notes from a lecture about cell reproduction, 
a s t u d e n t  m u s t  retr ieve a plan for organizing t h e  information hcing 
acquired in order to take effective notes. In answering a textbook exercise 
t h a t  presents a previously unseen arithmetic word problem, the  student must 
acquire information about h o v  many marbles Pete h a s  before Sally gives 



him hers. Thus,  I assume t ha t  every instructional task whereby s tudents  
learn new information inherently blends acquisition tasks  with retrieval 
tasks. (Winhe, 1984, p. 4) 

I t  might be argued that, while acquisition and retrieval activities occur 

together in most or all learning tasks, they should nevertheless by . 
distinguishable from one another in students' response protocols. Given 

what is known so far about learners' ability to monitor and  accurately 

report on their cognitive processing, this appears somewhat questionable. 

However, it is possible that  training learners in metacognitive skills may 

eventually allow researchers to place more faith in the self-reports they 

obtain from learners (Haller, Child, & Walberg, 1988). 

Even if i t  is possible to collect valid data  on learners'  cognitive 

processes during learning, the problem of determining precisely what 

sequence or combinations of operations would be predicted the next time a 

student or, more realistically, some other student, goes to take notes on a 

lccture remains extremely complex. For example, in terms of self- 

regulated learning skills of the kind identified by Corno and Mandinach 

(1983), retrieving a plan for organizing information presented in a lecture 

and then implementing that plan during notetaking involves a number of 

different cognitive skills, most or all of which will be evoked repeatedly a t  

various times during thee lecture. These skills might include making 

connections from new to old information, selecting information, organizing 

information, and monitoring one's cognitive and physical (i.e., written) 

representation of infirmation. The sequence and number of times 
a 

particular skills such as  these are evoked will vary radically from one time 
I 

to another and from one student to another. This variation will occur 



because of differences in the content being presented, how quickly or clearly 

it i s  presented, the learner's prior knowledge, both of the topic and of ' 

learning skills, and so forth. Thus, while task analysis may allow us to 

predict what cognitive requirements a given task has, i t  does not always tell 

us  what various strategies learners may have and use, and to what extent 

and  in what sequence they may call them into play, to meet thosc 

requirements. 

Research on Cognitive Strategies 

The research on cognitive strategies has produced findings relating to 

two kinds of intellectual tasks or sets of conditions. First, i t  has resulted in 

findings that  learners engage specific cognitive processes in the context of 

very limited, defined, and relatively brief kinds of tasks. Under these 

conditions it i s  possible to track the cognitive steps taken by subjects as  they 

work through such problems. While this kind of detailed knowledge now 

exists about learners' cognitive processing within the context of' certain 

specified kinds of tasks, such as  inductive reasoning problems, i t  should bc 
r 

noted that  it has not been obtained without effort. For instance, Sternberg 
I 

(1985) and his colleagues conducted dozens of studies which were f'ocuscd 

sharply on very specific questions about a given cognitive process bcforc 

drawing conclusions about i ts  use in producing a particular ~olu t ion  or- 

product. This kind of information is invaluable to our growing 

understanding of the cognitive components of intellectual Bunctionipg o n  

tasks such as  inductive reasoning problems. However, not all tasks arc 

understood as  well. 



The second type of research finding relates to cognitive strategies that  

are viewed a t  a somewhat more molar level. These include many of the 

same cognitive processes as  the ones used in tightly defined tasks such as  

inductive reasoning problems,. but in this case the tasks are larger, longer, 

and generally more camplex. This is the research on problem solving in  

pa~t icular  subject matter domains such as  chess (Chase & Simon, 1973; 

Ernst & Newell, 1969; Newel1 & Simon, 1972), mathematics '(Polya, 1954, 

1957; S c h ~ e n f e l d , ~  1982; Schoenfeld & Herrmann, 1982), physics (Chi, 

Feltovich, & Glaser, 1981; Larkin, 1982; Larkin, McDonald, Simon, * 
& Simon, 1980; Clement, 1982), and me$cine (Elstein, Shulman, & Spra-&a, 

. '-.. 
1978; Pate1 & Groen, 1986). From this research we know much about the , 

cognitive strategies used, for example, by experts and  novic,es i n  a 

particular domain. The importance.of the solver's knowledge base in the 
\ 

subject area of the problem was realized through this research. Experts 

were found to make use of that  knowledge effectively while novices could not 

manage without i t ,  even with knowledge of general strategies (often 
. 

referred to as "weak methods,"'Perkins & Salomon, 1989). 
, 

In terms of the present discussion, the important difference between 
\ 

the two types of intellectual tasks just described is the extensive use of the 

knowledge base in the second kind of problem. This factor makes these 

problcms very different intellectual contexts from the simpler, more limited 

reasoning tasks. These latter problems are  much more like school work 

than are inductive reasoning tasks of the type Sternberg and others have 

studied, because -they involve the use of strategies to manipulate large 
(s 

stores of information which the learner has acquired over time. 



This differepce in task parameters also provides the context for much 
m 

richer, more complex cognitive processing patterns. For example, if all the - 
information necessary for solving a given problem or completing a task is 

in memory and is organized in a way that enables easy access through 

recognition, the cognitive steps used by the learner will be much different 

than if i t  is not (Perkins & Salomon, 1989). A vast array of possiblo 

branches may be taken in such processing 5 s  learners face differing sets of 

informational conditions a t  every step of the way. The specific components 

needed by experts and novices may be the same, but the ways in which they 

are combined and used to operate on content is ligely to differ markedly., It 

thus is much more difficult to track or predict precisely which cognitive 

processes will be required or used by a learner in tasks of this size. 
*: 

Another example of the variation possible in complex tasks may help to 

illustrate this concept more clearly. Carroll (1976) identifies 20 different 

classes of cognitive operations and strategies which comprise production 

systems students use to perform intellectual tasks. For purposefi of 

illustration, only a fcw of these will be named. They include (1) identify, 
e 

recognize, or interpret the stimulus; (2) educe identities or similarities 

between stimuli; (3) retrieve a name, description, or instance of stimulus 

information; (4) store information in memory; (5) retrieve information from 

memory; and (6) retrieve or construct hypotheses. Carroll discussed how 

, the various procedures in the learner's production systems wcre enacted 

during a task. In his model, the production system 

.... specifies the data available to the subject a s  he starts performing the 
task, and the changes in "data" that occur a s  he carries out the operations 
that are required ... are, in  the main, changes in 
internal memory (1976, p. 33) 

4 



In considering the cognitive operations and strategies in Carroll's model, it 

is easy to  imagine the potential differences in learners' stores of declarative 

and procedural knowledge, including both the specific content a t  hand and 

the skills, strategies, and/or heuristics that may be required for solving a 

given problem. The kinds of heuristics that learners may or may not 

require or use can be seen in the problem solving protocols of experts faced 

with atypical or unfamiliar problems. Here, experts may resort to 
1 

alternative strategies, such as  retrieving analogous systems which they 

better understand, in order ta figure out or "crack" the problem (Perkins 
' 

& Salomon, 1989). Thus, a t  one point in the problem or task, a person with 

a particular knowledge base in the area of the problem will recognize a 

representation for getting to an eventual solution, while another person 

may search memory for a similar problem type that could be used to  model 

the present information. Alternatively, the solver might need to review the 

information presented in hopes of finding some piece that was missed the 

first time it was considered. The important point here is that differences in 

the knowledge base and current thought pattgrns a t  any given time in the 

problem solving,process can affect the cognitive operations and 'strategies 

that are used next and throughout subsequent parts of the task. 

Cognitive Processing During Complex Tasks: A Dynamic System 
, 

The description just presented of cognitive processing in the context of 

complex tasks is one which might, with a little imagination; be likened to  
I 

the behavior of .physical phenomena operating in  complex, dynamic 

systems. This kind of behavior bas been labeled "sensitive dependence on 

initial conditions" or "the Butterfly Effect" (Lorenz, 1963, 1979; Poincare, 



- 

1952). First described in the context of weather> forecasting (e.g., Loren~,  

1963), this notion of non-linear, seemingly chaotic behavior of phenomena 

in complex systems became known as the science of "chaos" (Gleick, 1987). 

I t  has recently been applied to many more phenomena besides weather 

patterns, including biological systems. 

Briefly, chaos works like this. In traditional science, the laws of 

probability are used to allow claims' to be made about the behavior of 

phenomena in spite of small errors that are observed. "You don't have to 

account for the falling of a leaf on some planet in another galaxy when 

you're trying to account for the motion of a billiard ball on a pool table on 

earth" (Gleick, 1987, p. 15). Small errors, such as  puffs of wind no2 , 

measured during weather observation or small fluctuations in the price of 

gold in the study of economics, are expected to cancel each other out br be 

consumed by some larger, dominant trend in forces. The same logic is 

applied routinely in statistics used to validate 'research in the social 
I 

sciences. I t  works well with linear .systems. Linear relationships can be 
'e 

captured with a straight line on a graph; the equations that represent them 

are solvable. Linear systems can be broken down in to their, component 

parts and the pieces will add up again-(Gleick, 1987). 

Chaos, on the other hand, deals with nonlinearity. Many systems in 
L 

nature, the weather being a prime example; have plagued scientists for 

ages because they do not operate in neat, predictable, linear fashion. As 

Gleick explains, 

In fluid systems and  mechanical systems, the  non-linear t e rms  ,tend to be 
the  features t h a t  people want to leave out ... Friction, for example. Without 
friction a simple linear equation expresses the  amount  of energy you need 



. to accelerate a hockey puck. With friction the relationship gets 
complicated, because the amount of energy changes depending on how fast 
the puck is already moving. Nonlinearity means that the act of playing the 
game has a way of changing the rules ... The twisted changeability makes 
nonlinearity hard to calculate, but it also creates rich kinds of behavior that 
never occur in linear systems. (1987, p. 24) 

One example frequently used to illustrate chaos is  that  of a dripping 

faucet. When dripping very slowly, i t  is easy to observe the discrete droplets - 

falling from the spout. However, when slightly more energy is added to the 

system, that is when the tap is turned on a little more, the drops appear to 

all run together in a way tha t  is impossible to track or predict. Similar 

turbulence is observed in abnormal heart  rhythms, such as  ventricular 

fibrillations. These deadly events sometimes are  the result of physical 

tissue damage, such as  blocking of the arteries, but not always. Scientists 
b .  

now are beginning to find explanations for these strange, sudden changes 

in heartbeat patterns by studying the workings of the heart  from the 

perspective of dynamic systems (Gleick, 1987). They are  finding evidence 

suggesting that  the "breaking $ tho wave" of a regular heartbeat which 
\ 

occurs in fibrillations may be d a  to an  electrical surge tha t  disturbs the 

normal periodic flow of the system. 

An important concept in the science of chaos is that  microscopic parts 

of the system, that is the local, micro-level relationships between variables, 

are understood and easily predicted; but the macroscopic behavior of the 
* 

system &mains a mystery. For instance, in  the case of the fibrillating 

heart fiescribed above, many of the heart's individual components may be 

working normally. The pacemaking nodes may be sending out signals 

normally, and the individual muscle cells receiving and responding to 

signals for contracting and relaxing as  they should. Fibrillation is a 



disorder of the system as i t  operates globally; muscle cells &en show no * .  

I 

physical damage a t  all. Thus, the longstanding, accepted tradition af 

classical science, where systems were looked a t  locall; and the 

mechanisms isolated and then added together, does not appear to be useful 

in understanding some complex, dynamic, non-linear systems. 

In applying the concepts of chaos to cognitive processing, i t  is possible 

to imagine that patterns of cognitive operations occur 

during simple, tasks involving li t t le external 

knowledge. On the other hand, more complex tasks may involve such 

varying amounts and kinds of interplay among &$%sseu, depending on 

"initial conditions" a t  any point in time during the task, that the processing - 

itself appears chaotic. The acquisition andlor retrieval of external . 

information to use in .completing a task may be analogous to the added 

energy that renders the dripping tap unpredictable. In fact, differences in  

electro-encephalograph (EEG) readings have been reported to occur when 

the brain is more activated, that is when the subject is thinking intensively 

about something (Nova, 1989). The EEG pattern reportedly becomes more 

complex under these conditions. It also has been suggested.that chaos, or 

turbulence, in brain activity may allow a person to bypass small-scale, less 

optimal solutions during problem solving, rather than locking onto the first 

possible solution encountered during a search. Moreover, i t  may be that --IL 

patterns of cognitive activity functioning in chaotic f&m are w h a t  accounts 

for people reaching new insights: a phenomenon that  remains 

unexplained by psychological research findings a t  this point. 
' , 



As an  illustration of how sensitive dependence on initial conditions 

might exist in the use of component SRL processes, consider students faced 

with a typical task in  school, such as solving a set  of mathematics .. 

problems. At a certain point in  working on these problems, a student 

might be engaged in high levels of selecting, tactical planning, and 

connecting, but a low level of cognitive momtoring. I t  is  probably ~ a f e  to 

presume that the extent to which eadl  of these processes is  being used is 

influenced by numerous other factors in tlae cognitive and social systems. 

These factors would  include. variables commonly associated with 

motivation, the availability of social resources, the student's fluid and 

crystallized ability, hisher  social skills, and so forth. If, however, the value 

of just one of the variables in the preceding list were changed, the 

configuration of component processes being used by the student might also :j 

change drastically. For example, suppose the student is motivated to'work 

independently on- the problems until solutions are  reached. However, she 

gets stuck a t  a particular point in the third problem. In this case, she 

might evoke some monitoring operations to determine where her difficulty * 

arises and to try to come up with a revised solution plan. Now her levels of 

processing have changed from high on selecting, tactical planning, and 

connecting to high levels of monitoring, cormecting, and strategic 

planning, with some selecting and practically no tactical planning. 

Change this scenario now to one where the student becomes impatient with 

her progress, or where a peer leans over to see how far she has gotten with 

her task. In either of the latter cases, this student, who generally is 
I 

motivated (and might be considered task fqcused), might now turn to her 

peer for assistance with the third problem and instantly change her level of 

.I 
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use of several components. Now she might use high levels of strategic 

planning, rehearsal (to remember what her friend is saying long enough to 

" use i t  when she goes back to working the problem), a& connecting. These 

variations on the configurations of cognitive processes possible during a 
f 

task point up  the richness of the intellectual, motivational, and socid 

, conditions at work in classroom situations., More importantly, they show 

how component SRL processes might easily display sensitive d e p c n d e n ~ ~  

on initial conditions, making predictions over practically any length of time 

dificult or impossible. 

Admittedly, the above suggestions with regard to cognitive processing 
A 

are  highly speculative a t  present. Nonetheless, they may serve a s  the 

beginnings of a useful model of how cognitive processing varies over the 
d 

span of long and complex tasks. If, indeed, cognition is charactcrizcd by 

"iensitive 'dependence on initial conditions," then the longer a person is 

working intellectually, the less accurately will wc be able to prcdict 

combinations of cognitive processes that  occur over subsequent phases of' 

the task. Questions such as  those raised here may be the focgs of' much 
I 

research in cognitive science over the next decade, as  psycho1 gists study f 
\ 

cognition in more and more complex tasks (Resnick, 1987). .. . . 

Predicting Achievement from Configurations o f  Micro-Level I'rocesscs 

There are  some cases where cognitive psychology research has 

enabled us to predict variations in long-term ktellectual behavior in thc 
/ 

context of larger tasks from knowledge of configurations of  cognitive 

processes a t  the micro level. The predictability of' school achievcmcnt from 



/ 

fluid ability is an example of this. The question thus arises a s  to why it is 

possible to make predictions about school performance on the basis of fluid 

ability, but not to predict performance or overall achievement on the basis of 
\ 

configurations. of component SRL processes into Acquisition and 

Transformation scales, a t  least from the data presented here. 

There are  a t  least two possible explanations for this inconsistency, 

neither of which can be tested by the methods used in  the present 

/ investigation. First, i t  may be that  the Acquisition and Transformation 

/ scales simply are  not accurate reflections of how processes configure 
\ 
, 

themselves during intellectual work. This possibility cannot be ruled out, 
' ". 

1 since the data do not exist a t  present to support or refute it. 

1 
.- 

,' A second possibility is tha t  cognitive processes indeed configure 
1 

i '\ themselves into Acquisition and Transformation subsets, but tha t  they do 

not aggregate by simple summation as  was done in this study. I t  may be, 

as implied by the earlier descriptions of how component processes might 

vary during a complex task,  tha t  when one process is required i t  

ncccssitatcs a major increase or decrease in other comgonent(s), some of 

which might also be in the same (Acquisition or Transformation) subset. 

This possibility has logical appeal, given what  we know about the 

difircntial effects of variations in the learner's knowledge base (Perkins & 

Salomon, 1989). 

Another argument for research having demonstrated the effectiveness 

of  a hypothesized configuration of cognitive processes might be made with 

rcspcct. to studies showing performance gains after instruction in a 



'particular strategy (Cavenaugh & Borkowski, 1979; Perkins & Salomon, 
\ 

1989; Pressley, Forrest-Pressley, Elliott-Faust, & Miller, 1985). However, in 

most cases such research has differed from the present study in important 

ways. First, instructional studies generally involve step-by-step cognitive or 
w 

metacognitive strategies, where there is  little decision-making required by 

the learner concerning what to do next. For example, Pressley et al. (1985) 

report studies where learners have been asked to choose the best strategy 

for a particular learning situation, but the choices were made after 

instruction in  only two optional strategies. Moreover, the "strategies" 

referred to in those studies are comparable to the component SRI, skills 
a 0 

described here, such as elaboration and rehearsal, rather than reflecting 

some combination of these skills. 

Second, the tasks used in most cognitive and metacognitive training 

studies are very well-structured ones compared to those used here, and arc! 

matched cleanly to the strgtegies to be learned. Such tasks include 

memorizing vocabulary lists (e.g., Cavenaugh & Borkowski, 1979; Pressley, 

Levin, & Ghatala 1984), finding inaccurate or incongruous information in a 

text passage (Markman & Gorin, 1981; Elliott-Faust & Pressley, 1984), and 

solving mathematics word problems using clearly specified steps f i ~ r  

coming up with appropriate representations before solving three different 

types of problems (Hutchinson, 19@7). 

* 

In comparison to the present investigation, the above studies pertain to 

much simpler configurations of cognitive processes which are matc-hed 

explicitly to the tasks used in those studies. They also do not involve ncarly 

a s  much variation in the knowledge base required or used by  student^. 



1 
This is not a criticism of these research methods. The point being made is 

that such instructional research does not provide evidence of our ability t o  

predict improved academic performance on the basis of knowledge of 

complex configurations of processes being used by learners. 

An exception to the above examples is the research on training in 

reciprocal teaching of various reading comprehension and self-monitoring 

strategies (Bereiter & Bird, 1985; Palincsar & Brown, 1984). In these 

studies, learners used many component skills during reading sessions, 

including summarizing, questioning, and clarifying. However, while the 
I 

, results were very positive in terms of students' academic improvement, 

several authors have pointed out that it is still unclear what components of 

these training programs are the active ingredients in students' success 

.(I'alincsar & Brown, 1984; Pressley, et al., 1985; Resnick, 1987). 

To summarize, research has shown that certain components of self- 

regulated learning can be trained and that those skills produce improved 

performance on specified, well-structured tasks. , Instructional research 

also has  produced evidence of gains in academic performance when 

students learn to use 'self-monitoring and other comprehension strategies 

reading text materials. However, we do not yet know how complex 

configurations of processes are engaged during large, complex tasks, even 

though w e  may see improvement after instruction in the use of a set of 

cognitive and metacognitive skills. 



Cognitive Science versus Instructional Psychology . 

The preceding discussion raises important questions about the 

appropriateness of using some of the research methods now common to 

seek understandmg of how students learn from instruction. I t  may be that 

questions aboht the specific cognitive processing engaged during learning 

and problem solving can only ever be answered by careful laboratory study 

of the kind done by cognitive psychologists such a s  Sternberg, Pressley, 

Borkowski, and others. There is no doubt about the value of rescarch on 

when and under what conditions specific cognitive processes are  used. 
h 

This-is the work of cognitive psychology; i t  is the basic science on which 

instructional psychology rests. On the other hand, instructional psychology 

is a n  applied branch of cognitive science, much like engineering is to 

physics, chemistry, or computing science and medicine is to biological 

science. As in these other applied sciences, it may be that rescarch on "real 

time" instructional questions, tha t  is questions tha t  involve the rich 

combination of %factors operating in classrooms, cannot be addressed 

adequately by testing hypotheses from the more basic sciences. 

If instructional psychologists must avoid using variables and testing 

hypotheses from the more basic science of cognitive psychology, what kinds 
Z 

of questions should they address instead? In order to advance the study of'  

instructional psychology, we need to develop and test theory that involves 

variables a t  the appropriate level of generality for application to 

instructional problems (Marx, Winne, & wal'sh, 1985). This means posing 

hypotheses that  are testable in typical instructional environments. 



Toward a Realistic Model of Self-Regulated Learning 

It  was noted earlier that  the SRL model includes some reasonable and 

intuitively appealing hypotheses. These hypotheses refer to variations in  

students '  approaches to learning under various instructional and  

motivational conditions. Contexts within which these variations are said to 

occur are complex, both socially and cognitively. I t  is  in these contexts, 

. then, where the predicted variations must be tested. As such, i t  may not be 

reasonable to rest definitions of these approaches to learning (i.e., forms of 

engagement) on differences in  specific configurations of cognitive 

processes, such as  acquisition and transformation, because i t  may not be 

possible to observe such microscopic variations in  complex, applied 

settings. As suggested earlier, i t  is likely tha t  only the accumulated 

findings of carefully controlled laboratory studies will determine the 

validity of such proposed configurations. 

S o  far, we have learned some things about self-regulated learning 

skills fiom research in cognitive psychology. For example, i t  appears that  

ccrtain component, skills included in the SRL model a re  important to 

learning and performance. These include planning, monitoring, and 
+ 

connecting new information to that  in memory (Pressley, et  al., 1985; 
9 

licsnick, 19871.- However, in most learning situations the use of these skills 
I. 

occurs in very $ornplex, interactive patterns as  the learner moves back and - 

forth through the acquisition and retrieval phases of a given task (Winne, 

1984). This complexity is defined in part, by the knowledge the learner has 

in nlemory and its accessibility (Perkins & Salomon., 1989); but also, i t  is 



I 

increased by the learner's motivation and ability to use available resources 

to assist in meeting task goals. 

The level and kinds of questions researchers can answer within the 

context of realistic classroom instruction are those which are framed in the 

language of instruction in classrooms. If we arg\.interested in global 

differences in students' approaches to learning, such as  are  ernbodied in 

the four forms of engagement, we need to develop and test hypothcsos 

relating directly to those differences, rather than a t  the level of cognition 

suspected to underly them. The forms of cognitive engagement proposcd by 
t 

Corno and Mandinach (1983) involve variations in the cognitive effort 

students put forth during learning, variations in the use of resources to 

supplement or supplant cognitive processing, and varintlons in motivation. 

The research tha t  can test the validity of these variations can only bc 

conducted effectively in classroom settings, where motivation and available 

resources vary naturally. The methods used should be ones that involvc 

observing and asking students about these variations directly. 

For example, a study designed to test hypotheses about forms of' 

engagement could interview students a b out whether they sometimes try to 

get other students to do the hard parts of a task for them when working in a 

group and, if so, under what conditions. They could also be asked what 

parts of the task (or required thinking) they carry out thcmselvcs under 

these circumstances.' Similarly, students could be asked whether they 
i 

sometimes exert all of their cognitive abilities to the maximum, and whab 

this involves in terms of strategies. Such interviews could be conducted 

following various kinds'of tasks, such as  those Corno and Mandinwch 



predict to elicit certain forms of engagement. Students then could be probed 

about various hypothesized differences in motivation and task perception, 

such as  perceived knowledge on the topic, interest in the task, enjoyment of 

the type of procedures involved in the task, perceptions of the importance of 

the task, and so forth. Such interviews could be conducted following tasks 

in which students were observed to appear highly task engaged, when they 

appeared to be uninvolved or uninterested (which might indicate a recipient 

approach), and when they appeared to be working hard to manage the 

available social resources. When these kinds of observational and interview 

data were examined in light af the same students' performance on those 

tasks and their scores on standard aptitude measures, questions could be 

answered that are both theoretically and instructionally important. 

Students'  self-reports about their cognitive processing would. be . 

corroborated by observation; but the aspect of this method that  renders those 

~nultiplc indicators valid is that  the self-reports describe processing in  

language and a t  levels of analysis which are natural  to the classroom 

sctt.ing. It is rnore reasonable to expect students to describe accurately their 

stratcgics and cognitive effort on school tasks when the descriptions relate 

t o  cvents and behavior that  the students are familiar with, and which are 

global enough for them to monitor. 
> 

W h a t  is the next step in understanding how effective (i.e., self- 

I-cgulatcd) Icarners control their cognitive and behavioral activity? While 

cognitive psychology is unravelling the mystery of how experts use general 

cognitive skills and strategies in the context of a particular knowledge base, 

instructional psychologists should be working in  tandem with these 



advances.  Equipped wi th  t h e  most  recent  a n d  convincing 

conceptualizations of how learners operate a t  the micro-cognitive level, 

researchers can direct studies a t  questions about students' ability and 

propensity to use their skill repertoires adaptively in the classroom. 

Summary 

\ 

The study reported in this dissertation was aimed a t  determining the 

validity of Acquisition and Transformation processes as indicators of 

variations in self-regulated learning. The design of the study involved 

collecting data on students' coe i t ive  processing during realistic academic 

tasks. The results showed that  i t  was not possible t~ test the validity of this 

model of SRL in  this investigation because the cognitive processes in 

question could not be measured adequately in the context of large tasks 

where students worked in groups. The proposed SRL model (Corno & 

Mandinach, 1983) hypothesizes about cognitive pfocessing variations 

i affecting students' behavior during classroom instruction-variations that 

cannot be tested directly in the context of such instruction. 

The measures of SRL processes used in this study showed acceptable 
, 

internal consistency when aggregated across tasks. However, convergent 

validity was not demonstrated for these measures. I t  is possible that  the 

items on the MQ could not be answered accurately by students because they 

were focussed on specific differences in employment of various processes, 

but asked about those differences following too large a set of' processing 

steps. By comparison, task-specific measures used by others (see Marx, 



Winne, & Walsh, 1985) have focussed on very immediate parts of a task, 

while the SRL Rating Scale asks about differences in processing during $he 

student's school work in general. Difficulties were encountered in  

attempting to code student's comments into traces reflecting mutually 

exclusive categories of processes. However, an acceptable estimate of inter- 

rater reliability was attained. Thus, i t  appears that the measures developed 

for this investigation are not valid indicators of variations in SRL processes 

when used in the context of tasks of this size and complexity. 

The difficulties connected with the measures in this study are a part of 

the larger problem in attempting to investigate questions concerning 

variations in micro-level cognitive processing in learning situations that 

- resemble real classroom life. As such, the specific predictions about 

processing variations that  comprise the SRL model cannot be tested 

through examining students' processing on tasks that  are,  ecologically 

valid, or within a social milieu similar to a school. This is not to say that 

aspects of the model could not be inves'tigated under these conditions. 

- -Students' approaches to school tasks in terms of such factors as cognitive 
' 

effort, general stratepes, perceptions of task features, and use of social 

resources could be explored within instructional contexts. However, the 

criteria by which the forms of engagement were defined would need to be 

changed if such a study were used to validate the SRL model. As currently 

delineated, the SRL model is based on predictions about cognitive 

processing that must rely on findings of more basic, coptrolled research 

conducted in cognitive psychology laboratories. 



Implications for Further ~ekearch 

'AS indicated above, two kinds of research are called for in testing 

aspects of self-regulated learning. Carefully-controlled laboratory studies 

are needed to provide more information about how learners manage large 

and complex problems under varying conditions of domain knowledge, task 

structure, motivational levels, and so forth. Instructional psychology 

research also is required if accurate information about variations in 

students' perceptions of classroom tasks and their strategic responses to 

those tasks is to be obtained. An example of the kind of classroon~ r c s e m  

that may help validate global strategy differences predicted in the SI tL  

model was described earlier in this chapter. 

0 

I t  was noted earligr that one type of laboratory st,udy that can 

demonstrate the effectiveness of a hypothesized configuration of cognitive 

processes is an instructional study, where performance gains can be 

shown after instruction in a particular configuration or strategy. In the . 
B 

case of SRL, students could be instructed to emphasize transformation 

processes such as selectjng, connecting, and tactical planning on tasks 

designed to elicit task a focus approach as the optimal strategy. This 

instruction would also train students to avoid monitoring and strategic 

planning processes during this particular type of task (e.g., working 

familiar types of problems under time limitations). Performance gains 

would be expected in learners where this configuration of processed is 

commonly absent. An example might be learners who initially do poorly in  

this type of academic situation because they are emphasizing inappropriate 

cognitive skills such as monitoring. 



Classroom research of the sort just described may be able to provide 

valid and informative tests of self-regulated learning models such as the 

one examined here. This type of instructional research, in concert with 

more structured laboratory investigations which may reveal more fine- 

grained detail in the cognitive processing uled in learning and problem 
-.%. 

solving ,tasks, is what is needed to advance the complementary sciences of 

cognition and instruction. 
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APPENDIX A-1 
SRL RATING SCALE 

Name 
(Lnst, f i r s t )  

Directions: Below a r e  some questions about things you may think about or  do to  help you learn in 
~chcml. Some of the  questions a r e  concerned with whether' you (silently) say things to yourself or ask 
yourself questions during class or  while studying. To answer t h e  questions, t ry  to  think back to the  
iictual si tuations the questions ask nbout. For each question, put  a check () in the space under  
USUALLY, OFTEN, SOMETIMES, ALMOST NEVER, OR DON'T KNOW. There  a re  no right or  
wrong answers. So, please answer each question as truthfully as you can. 

Usually Often 

- - 

Some- 
times 

Almost Don't 
Never Know 

1 .  During n class, do you repeat to yourself some 
of' the things the teacher says? 

2 When the teacher I S  e x p l a i n ~ n g  something In 
clnss, do you ask  yourself q u e s t ~ o n s  about  
t h ~ n g s  s h e  says? (For  exnmple, do you ever 
think of t h ~ n g s  I ~ k e ,  "How d ~ d  s h e  get  t h a t  
trnqwer7" or, W h a t  d ~ d  s h e  mean just then?") 

:I Do you t h ~ n k  a h u t  things your teacher says  a t  
tllf'f'rr~rnt times d u n n g  a clilse, and  try to put 
tticrn all together so ~t 811 makes sense? 

Wllrbrl i l  t t . i~chrr 13 talking, do you t h ~ n k  of 
thlngs you learned in the past or already know 
irnd how th t~y  nre l r k t ,  the  new things being 
dl scllsst~d'? 

5 L)o you 11stt~n closely to what  13 b r ~ n g  s n ~ d  
during cli~ss') 

1; I f '  you don't unders tand  someth ing  your  
tthirchcr siiys, do you try to figure out why you 
don't undc~rsttmd'? 

7 When your t r w h e r  13 e x p l n ~ n ~ n g  t h ~ n g s ,  do you 
try to sepnrnte  the  main ideas  from the  
t~xtrrnplcu p w n  and remember the maln Idens 
first'' 

H I)o you  look for changes In t h ~ n g s  and  try to 
figure out  how those chnnges came about? 
t L ~ k t  chilnges In the tencher's expectat~ons or in 
thtt wuy things work In thnt clt~ss'?) 

! Whtw quru t~ons  rlre nsked d u n n g  class nnd you 
htitrr the tlnswers do you t h ~ n k  to yourself', "I 
kntlw thtrt ." or " I  d ~ d n ' t  know thnt?" 
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SRL RATING SCALE (CONT'D) 

When you make mistakes or lose marks on 
assignments, do you ask  yourself, W h a t  
information do I need or what do I have to do 
differently to get i t  right?" a 
When you work on assignments do you 
consider all the things you should have done 
and check to make sure you d ~ d  them before 
turning in the assignment? 

When you begin to work on an assignment (or 
one question on it), do you think about what 
y,our response might look like before you start  
work? 

Before actually starting an assignment, do you 
make a plan for how you should do i t?  

\ 

When begnning to work on an assignment, do 
you forget to review the instructions just 
before starting? 

As you complete assignments, do you ask 
yourself questions along the way to make sure 
you are doing everything right? (For example, 
would you ask ywrself things like, "Is this an 
appropriate answer?" or, "Did I use the right 
steps?") . 

When you see the work of other students 
(perhaps from some other course they are 
taking), do you think to yourself, "I can do 
that," or "I know how she did th'nt?" 

Usually Often Some- Almoxt Ikw't 
times Never K n o w  

Do you try to figure out and  specifically 
remember the important points in the things 
you read? 

When you do assignment questions, do you 
find you can't remember the ways your 
teacher worked through similar problems or 
questions during class? 

When you work on assignpents,  do you try to 
break the assignments into parts and decide 
which part to do first? 

When you work on assignments, do you look 
over your responses a n d  tell yourself 
something like, "Good, I'm doing fine," or, 
"That couldn't be rignt, I'd better do it over?" 



APPENDIX A-2 
ACADEMlC SELF-EFFICACY SCALE 

FOR EACH OF THE FOLLOWING QUESTIONS, PLEASE RATE YOURSELF BY CIRCLING THE 
POINT ON THE SCALE WHERE YOU THINK YOU BELONG. 10 IS THE HIGHEST, AND 1 IS THE 
LOWEST. PLEASE ANSWER'THE QUESTIONS AS HONESTLY AS YOU. CAN,. WITHOUT 
WORRYING ABOUT WHAT OTHERS,MIGHT THINK OF YOUR RESPONSES, OR WHETHER 
OTHERS WOULD AGREE WITH YOU. ALL OF YOUR RESPONSES WILL BE KF,PT STRICTLY 
CONFIDENTIAL. ' 

1. In general, how good a student do you think you are? 

2. tIow.good a student do you think you could be if you worked harder? 

3. llow gtmd nre you nt writing (such as reports, essays, etc.)? 

- L * 
'1 1lo.v well do you think you rend? 

5 Ilow good would you stly you a re  a t  solving math problems? 

6 .  1Iow good are you nt thinking up and comp?eting science projects? 

7 .  Wlwn you work in a group nt school, how well do you get along? 

I I I I I I I I I - _ _ _ - _  _ _ _ _ _  _ _ _ _ _  _ _ _ _ _ _  - _ _ _ _  _---- ----- ------ ------ 1 
1 2 3 4 5 6 7 8 9 10 

8 .  Whtv nn nssignrncnt is especinlly diff cult, how good m e  you a t  getting help or finding out 
how to do ~ t ?  

d 
I). Ilow wr l l  tire you tdde to concentrate during-lectures? 

lo.  When you nre asked n question, o r  you want to nsk the teacher a qdestion in class, how 
good nre you nt explaining what you mean'? 



APPENDIX A-3 
ACADEMIC A'ITRIBUTION SCAIB- * 

Pretend These Happened to You 
> 

DIRECTIONS: Below are  some t h ~ n g s t h a t  might have happened to you In schml. You fire t o  cltiswt~ 
them a s  you would if they dtd happen to you. To a6swer the questions, you necd to kqvt) rensons ~ P I ~ J  
each thing happened. For example, look a t  quest~on ;umber one. I t  snys (Itnng~nc t h t )  you d~drl't 
understand a lesson. There a re  five poss~ble reasons why thls mtly h t ~ v e  hnppcricd to you. 'L'o ~nuwc~t .  
the question, circle the letter of the reason which BEST EXPLAINS why this might h t r v c b  

happened to you. 

1. You didn't understand a lesson. 
a. You &dn't pay aittention 
b. You couldn't get i t  

' 

e .  I t  was difficult 
d. The teacher wasn't clear 
e. You &dnlt think it through 

2. YO; played an  educational game on a computer and won. 
a .  You worked hard 
b. You are goodat i t  

* c. It's an  easy game 
d. You got help , 

e. You used effective strategies while playng 

3. YGU answered some questions wrong during tx clnss.dis~ussion. 
a. You answered too quickly 
b. You couldn't understand that material very well 

3 c. The subject matter was complicated 
d. n e  teacher didn't help 
e .  You dldn't think of all the different ways of looking ilt H questton 

4. You made several errors on a homeworkc assignment. 
n. You didn't put much effort into it  
b. You are  not.good a t  homework 
c .  It was a bugh  assignment 
d. The assignment asked unfhir questions 
e .  You went about i t  the wrong way 

5. You got an  "An on a major test. 
a. You studled hard 
b. You are a good student 
c. The test was easy 
d. The teacher helped you learn the material on the tost 
e. You did some practice questions while s tudyng 



A(:hL)EMIC ATTRIBUTION SCALE (CONTD) 
d 

6 You g o t ~ t u c k  on an  asagnment .  
o..  You rushed through ~t 
b. You aren' t  good at d o ~ n g  homework 
c. The questions were hard 

" d.  The teacher didn't e x p h n  i t  well 
e You d ~ d n ' t  thlnk about what the a s s~gnment  was really asklng you to do 

7 .  You had phb lems  understanding the work in one of your classes. 
ti. You didn't listen carefully 
b. You just don't understand thnt subject 
c. The rnnterid covered was complicated - 
d.. m e  teacher h d n ' t  teach i t  well 

* e, You didn't think through how best to do the work . 
8 You dldn't understand the  d ~ r e c t ~ o n s  for d o ~ n g  a homework a s s ~ g n m e n t  

ir You couldn't keep your mjnd on ~t 
b You don't understand most ass~gnmers@ , 

r The a s s ~ g n m e n t  wns compl~cated 
' d The tencher hndn't gone over i t  

e You didn't rend ~t carefully and t h ~ n k  about ~t before you began 

! I  You learned 11 port~cular  unlt really qu~ckly  
II You I~utened ctirefully In class 

,, 
b You tire good a t  that  ;ubject 
c It w i ~ s  nn easy unit 

d 'I'hr tttacher wns very clear 
cb Yo11 f i p r ~ d  out hcw the r n a t r r i ~ l  In the unit wns s ~ r n ~ h r  to whnt  yo^^ a l re t~dy k n o w  

10 Y O ~ I  rend ir chapter In n hmk r e d  fitst. 
t i  You kept yorir m ~ n d  or) it 
1) Yo11 retrd well 
c 'I'he th'irpkr wtls easy 
d The teacjwr hnd gone ovtkr i t  

. ' 6. Y014 I o o k ~ d  for niiljor I ~ P I I S  

1.1 Y o ~ ~ d ~ d p o o r l y ~ o n n k s t  
t i  Ytn~ d~tin ' t  prepare well . 
1) You dldn't understnnd the m t r ~ r ~ n l  
c It wns n pnrt~culnrly hard test 

, d The tetlcher htid not explm hed w h a t  to expect 
Y O ~ J  wnsted too much tlme on a couple of ques t~ons  

I:! You got t i  1 ~ 1 ~  mtirk on R major C~&I  presenta t~on 
1 1  You d ~ d n ' t  work hnrd to prepnre for ~t * 

t) You nre n ptwr student in that  subject 
c - The mntrrinl you h ~ d  to present was complicnted 
d You couldn't get any help in preparing for ~t 

You d ~ d n ' t  plnn cnrefully how you would present your ~ n f o r n i n t ~ o n  



ACADEMIC ATTRIBUTION SCALE (CONTD) 

13. You &d really well on a n  in-class lab activity. 
a. You tned hnrd 
b. You are  good a t  lab work 
c. The lab was an easy one 
d. The textbcdk showed how to do it 
e. You used what you learned .in class 

14. You read three library books in a week 
a. You put your mind to it . b. You read easily 
c. The books were easy ones 
d. The books were interesting 
e. You set aside some time every evening 

15. yoi got a high mark on a n  essay-type test. 
a.  You s tuded  hard for i t  
b. You are good a t  writing essays 

" 

c. The subject was easy 
d. The teacher agrees with your  dens 
e. You plahned carefully what you wanted to say In your nnuwrrs 

16 You &d poorly on a test about n book you'd h e n  nsslgnrd to r r r d  
a. You d~dn ' t  try hard 
b. You don't read very well 
c. The book was hard .I 

d The teacher d d n ' t  t e l l  you what you needed to know for t h i b  te+t 
e. You ddn ' t  thlnk h u t  the strengths and wei~knesses of the twok 

17. You d d  really well on a final exam. 
a. You studied a s  hnrd as you could 

' b. You are a good student 
c. The exam was not very hnrd 
d. You had a great teacher in the course 
c.  You worked through all the  review questions when s t u d y n g  fbr the ext~m 

18. You handed in a perfect assignment. 
a .  You spent a lot of time on it 
b. You are  g d  a t  that  subject 
c. I t was a simple assignment 
d.  Yougotsomehe lpwi th i t  
e. You thought hard about what the instructions said you should do  for t h ~  ,~ss~g~lrrlc.r~t 

* Adapted from Mandinnch (1984). 
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AF'PrnM B 
MF~ACOGNITTVE QUESTIONAIRE and SCORING INSTRUCTIONS 

TASK A 
METACOGNITITT QUESTIONAIRE 

General Instructions to Student: 
$ 

'l'hese questions am unusual. This is because you probably are not often asked to 
cxphin huw you work on tasks. Instead, people are usually interested mainly in what you 
Icmed or how well you did. This set of questions is different. These questions are about 
the things you thought about while you worked on the task, how you approached it, and what 
dwisions you made as YOU worked on your answer. 

Think carefully about each question befoam you answer it, There are NO right or 
wrung answers, but it is important that you indicate how you were thinking during the 
task If you have trouble deciding between two Choices given for a question, just check the 
box indic.ating the choice that is ches t  to the way you were thinking during the task 



There were two prpblems in this task Remember back to when you wem just wading u~cll 
of the pmblems, to see what you were supposed to da. What wem you'tbinkhy about at tlttxsl. 

times? (CHECK a or b.) 

1. Did you th ink  a b u t :  
e 

- a. the  steps you would go OR - b. the very first thing y o u  
through o r  t h e  e x t r a  in far- would do to get started'? 
mation you m i g h t  need 
to do the  problem? 

2 Did you consider: 
-a. what  the  problem was OR - b. how you would work 

a sk ing  you to  do  overall'? out  the first part of'thcl 
problem? 

3 .  Did you th ink  about:  
-a. personal experiences or  OR - b. whether other s tudcnts  i l l  

o ther  school work t h a t  your group might  bc 
these  problems reminded helpful to you in 
you of'? s o l v ~ n p  thcsc pro t~1c .111~ ' '  

4 .  Did you: 
- a. repeat some of t he  OR - b. read the  information 

information to yourself without  doing unything 
i n  order  t o  remember  special to rrlclke aurc  y o u  
it better? would rt!rnemlwr it'? 

Ln completing each of the two problems, you had to do several different kinds of things- 
first you had to read the descriptions of the problems themelves, then you had to I<mk nt 
tables or charts, then you had to do some figuring, and so on. During thew diffmnt 
of the task, which of the following did you do MOSZZY? (CHECK a. or b.) 

- 

5. Did you: 
- a. plan how you would a OK - h. pay attention to what others 

do each pa r t  of t he  problem were doing or  saying, to gcbt 
a s  you came  to it? ideas about  how to do sornc: 

parts'? 
6. Dur ing  various pa r t s  of t h e  task ,  

did you: 
-a. consktent ly  pay at tent ion OH - b. try to pay attention, hut 

to the problem and  what  find t h a t  y ~ u r  mind kept, 
you were  doing? w a n d e r i n g ?  

7. Did you: 
-a. compare the  information in OR - b. see t h i ~  information i l ~  

' t h i s  problem to something rikw and keep it pretty much 
vou knew abou t  already? separa te  from things you 

knew already'? 



H For pa r t s  of t h e  task  did you: 
- a. create a n  outline, drawing,  OR 

O F  o ther  way of representing 
t h e  information (e i ther  in 
your mind o r  on paper),  to 
help you unders tand ,  
remember,  o r  work with it? 

- b. think about  t he  infor- 
mation in ju s t  t h e  way i t  
was presented to you? 

9 When you were working on a problem, did you: 
- a.  decide t h a t  some dePhils  gwen OR - b. consider every bit of t he  

in the  problem were not information as being 
impor tant  for solving it? impor t an t?  

10, After reading or  looking a t  a pa r t  of t h e  problem, did you: 
- a .  consider whether  you OR - b. concentrate only on the  

h a d  the  basic idea'? content  of t h e  problem itself? 

Now think about the task IN GENERAL, as ONE UNIT. As you worked on the.task, which 
of the following did you tend to do? (CHECK a or b.) 

1 1 .  Whlle working on th is  task ,  did you 
- i i .  focus on some par t s  or 

points more than  others? 

12 I)ld you find t h a t  you: 
- ;I sornc~t i rne~ double-checked 

to make  su re  you were doing 
~t right'? 

I:].  Whilth working o n  thc  tnsk ,  did you: 
- a.  pause to figure out the 

nt;xt few s teps  you would 
need to take? 

1.1 I)uring t h ~  tilsk, did you:  
n. think about whether you 

h a d  a genera l  unde r s t and ing  
of things or not? 

15 I)ld vou. 
- 1 1  sometimes check back or ask  

i~ question to make  sure  you 
understood, or  to ciear up 

B some  confusion? 

I ti. During this  tnsk, did you: 
-a. t ry to organize t h e  infor- 

mation in a way t h a t  would 
make  i t  eas ier  to remember  
or  work with? 

- b. concentrate  equally on all  
of t h e  information? 

- b. more o r  less j u s t  worked 
through the  problems without 
needing  to double-check 
th ings?  

- b. work through t h e  task 
without stopping to plan 
your nex t  moves? 

- b. jus t  concentrate  on solving 
the  problem? 

- b. work pretty much straight  
through without  stopping > 
to check things? 

- b. th ink  about  t he  information 
just  a s  you s a w  it, without  
a r r a n g i n g  i t  yourself  in a n y  
par t icu lar  way? 



17! As a rule, did you: 
-a. rehearse some pieces of 

information in order to 
remember them later?- 

OR b .  study the informatiot~ * 

only once, in order t o  
figure out what to do'? 



c * 

Warm-up Task 
- I .  Remember bsek to w en you were ju s t  r e a d ~ n g  the  instructions-where they  told you 

about  t h e  red numbe  4 8  in t he  Coroner's report,  and  how you were to match  them to t h e  
Cou.nterattack Notes. What  were you thinking about  a t  t h a t  time? (CHECK a .  or  b.! 

2 .  In completing t h e  t e k ,  you had  to do several dif'ft'rent k inds  of things-first you had  to 
' r e a d  the  instructions, the  Coroner's Report, a n d  the Countera t tack  Notes, t hen  you had  

to do  some th ink ing  about  t h e  information you were p v e n ,  t hen  you h a d  to do  sorue 
matching,  a n d  so on.  Dur ing  these different pa r t s  of t he  t a sk ,  which of t h e  following 
did you do  MOSTLY? (CHECK a.  or  b.)  

'I'nsk 13 
1 ftcrnernber back to when you were jus t  reading  the i&tructions-where they told you 

thitt you were to rend t h e  article on Smoking,  take  notes,  a n d  then  wri te  a response to 
some questions on t h e  topic. Wha t  were you thinking about  a t  t h a t  t ime? (CHECII; a .  
or b.) .  

2 I r l  completing t h e  t a sk ,  you had  to do several drffi:rcnt k inds  of things-first you h a d  t o  
rcbati the  ins t ruc t ions ,  t hen  read a n d  t a k e  notes,  t hen  t h i n k  abou t  a n d  a n s w e r  t h e  
questions on smoking. During these different pa r t s  of t he  t a sk ,  which of t he  following 
d ~ d  you do MOS'I'LY'? (Check a .  or  b.)  

'1'11sk C 
1 Kt~rnt.mbt~r back to when you were jus t  reading  the ~nstruct ions. ,  before t h e  videotape 

stirrt,etl-the instruct ions told you how th i s  was not your  favorite teacher ,  b u t  how you 
wcrv tbxpcctcd to lcarn t h e  mater ia l  a n d  t ake  notes anyway.  W h a t  were  you think.ing 
: ~ t m i t  a t  t ha t  time? ( C H E C K  a. or b.) 

2 I n  coniplcting t h e  t a sk ,  you had  to do several different k inds  of things-you had  to read  
tho ins t ruc t ions ,  watch t h e  videotape,  s tudy  t h e  c h a r t ,  t a k e  notes ,  a n d  a n s w e r  
quchstlons. Dur ing  these  diffPrent p a r t s  of t h e  t a sk ,  which of t h e  following did you do 
hl0SrI'I,Y'! (CIIECK a .  or  b . )  

'I'wik I )  
I Kt~rnenitwr tvick to when you were reading the  first pa r t  of t h e  problem-where you were 

told ilhout t he  food poisoning situation and w h a t  had  been done so f a r  to t rack down the  
food responsible, a n d  you were told wha t  your t a sk  was. W h a t  were  you th ink ing  
ilbout ut  t h a t  time? (CfIECK a .  or b.) 

2 In complrt ing t h e  t a sk ,  you h a d  to do  seven t i  different  k inds  of things-like reading  
i1t)out the  food poisoning si tuat ion a n d  wha t  you h a d  to do, s tudying  t h e  table,  doing 
some figuring, a n d  answer ing  t h e  quest ions.  Dur ing  these  different p a r t s  of t h e  task ,  
which of t he  following did you do MOSTLY? (CHECK a .  or  b.)  



Task E 
1. Remember back to when you were just  reading the instructions, before the  videottqw 

started-the instructions told you how this was not your favorite teacher, but how you 
were expected to learn t h e  material and take notes anyway. What  were you thinking 
about at tha t  time? (CHECK a. or b.) 

2. In completing the  task,  you had to do several different kinds of things-you had to read 
t h e  instructions,  watch the  videotape, t ake  notes, and  answer  different types of 
questions. During these different par ts  of the  task,  which of the  following did you do 
MOSTLY3 (CHECK a.  or b.) 

Task F 
Remember back to when you wQre just  reading the instructions about the task-whcrc. 
they told you about being on a task force and  tha t  you were to rend, discuss, and writv 
about which diseases the  money should be spent on What were you thinking about nt 
tha t  time? (CHECK a.  or b.) 

In completing the  task,  you had to do several different kmds of things-first you h i d  to 
read the  instructions,  then read and  t ake  notes about t h e  various d i se t~s t !~ ,  then 
discuss, think about,  and  decide on a proposal. During these different ptirts of thcb 
task,  which of the  following did you do MOSTLY3 (CHECK n, or  h . )  
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SCOItING OF METACOGNITTVE QUESTIONNAIRE 

'I 'he,cvgn~tlve processes reflected in each of t h e  MQ items a r e  a s  s h o k n  in Table  B-1. 

1 e  - 1 .  MQ i tems reflecting each of t he  component processes in t h e  SRL model 

Item Choice A 

St ra t eg ic  P lann ing  
S t r a t e p c  P lann ing  
C o n n e c t i n g  
Rehea r sa l  
Tact ica l  P l a n n ~ n g  
Attention (+) 

C o n n e c t i n g  
O r g a n i z i n g  
Select ivi ty 
Global Moni tor ing  
Select ivi ty 
Ccgnit ive Regula t ing  
Tact ica l  P l a n n i n g  
Global Monitoring 
Cognit ive Regula t ing  
O r g a n i z i n g  
Kehenrsnl  

Choice B 

Tac t i ca l  P l a n n i n g  
Tac t i ca l  P l a n n i n g  
(Use  of) Social Resources 

( U s e  00 Social Resources 

I A score of' one or  zero wns assigned for each of t h e  i tem choices reflecting one of t h e  
above proct>sses 

2 On sornc i tems, i t  wris possible to obtain a score on only one of t he  two possible choices- 
t he  illtcrnative choice was  not scored, since i t  did not reflect a component  process.of t he  
SliL model. 

3 .  O n  i tems 1 ,  2 ,  3, a n d  5, both choices represent  one of pi.ocesses.for which a score is 
a s s i g n e d .  

4 .  A score for each of t h e  component  processes in t h e  SRL model a n d  for  "use of social 
resources" w a s  derived by ave rag ing  t h e  to ta l  scores  for  all i t e m s  r ep resen t ing  a 
single process. T h u s ,  for example ,  a score for S t r a t eg ic  P lann ing  w a s  obta ined  by 
: ~ v e r a g i n g  t h e  total score for i t ems  la  a n d  2a, a score for Connecting was obtained by 
averaging t h e  total score for i tems 3a a n d  7, a n d  so forth. 



5. Acquisition a n d  Transformation subscale scores were created by summing the  
average scores on the appropriate component processes. As shown in Tnhle 2, n totnl of 
1 2  choices reflect Acquisition processes a n d  a totnl  of 10 choices reflect 
Trar~sforrnation processes. 

Table B-2. Total possible points for Acquisition and Trtmufornlntion proceuws 

Acquisition hnsformat ion  

Attention (+),!(2) 
Rehearsal (2) 
Global Monitoring (2) 
Cognitive Regulating (2) 

' Strateg.lc Planning (2) 
(Use of) social' Resources (2 )  

Selectivity (2) 
Connecting ( 2 )  
Organizing (2) 
T n c t i c ~ l  Planning ( 4 )  



APPENDIX C 
SCRIPT FOR INSTRUCTIONS ON>WRlTlNG TRACES 

CODING MANUAL FOR TRACES - 

Ins t ruc t ions  o n  Wri t ing Traces 

As I explained earlier, the goal of th is  experiment is to learn about how s tudents  think 
as  they work on learning tasks.  This is a hard thing to find out  about, because it's like 
trying to s e e  inside someone's mind. An important way t h a t  you can help give me  this 
kind of information is. to take lots of notes and to leave some things called 'TRACES" in 
your notes. Traces a r e  special kinds of notes, which will show me how you a re  thinking a s  
you work. You'll see t h a t  there a re  lines in the right-hand margin of all t h e  tasks  you will 
be working on. This is where you s h q l d  write all of your notes and  traces. You may need 
to go to the back of the  page if you run out of room, and I'll show you what to do in tha t  case in 
just a minute. 

First, Ict's go over the traces themselves. There are 5 of them altogether, but  you'll only 
have to remember 4 (you'll see why in a minute). There will be a card on the  table all the  
time, you a r e  working, which will remind you of what  they are .  Let's go through a n  
example of when you would write each one. Okay, here we go. Pretend I'm reading the  
~rif'ormation up here on the  overhead (Feel free to ask questions while I'm going through 
these ttxnrnples. i 

I Noto: words in ~ t a l i c s  were not said aloud. I 
1 .  (Attending) The first trace has to do with whether or not you a re  p a y i n g  a t t e n t i o n .  Ifyou 
rloticc* tha t  your attention is or h a s  been wandering a t  any time(s) during the  task,  put a big 
"A" ( fo r  "Attention") in the  margin, beside the  place where this occurred. 

Example: So, I'm reading along, and somewhere in here  I s t a r t  thinking about what's 
~ u ~ r i g  to happen after school today. Then I realize tha t  I've been off-task. I find my place 
~igciin,  ztnd that's when I write a n  A in the  margin -here.. 

2.  (S(~1ec.tivity.J The second trace is underlining i m p o r t a n t  things. If you decide t h a t  some 
p r r t s  of the  information you a re  reading or  hearing a r e  particularly important,  show t h a t  
t)y underlining these. ei ther in wha t  vou a r e  readine. or in vour notes, (You won't be 
i~llowcd to write in the  extra  materials on the  table, so you may need to take notes from 
thcsc. 

1Sxample: So, if I'm reading th is  question, I might think to myself, the  important thing 
to figure out here is what  exactly is mean t  by 'wellness". So I'll underline t h e  a word 
' ~ t ' l l n e s ~ ' .  

: I .  (Cogrzitiiw Regulating) The third trace is evidence of a q u e s t i o n .  As you read, listen, or 
work on a problem, you may come across a point or  par t  where you aren't sure  you under- 

' stiind something, or a question comes to mind. JGL tha t  question down in the  margm right 
Liway. It may be anything a t  all-a word you don't know, a sentence tha t  isn't very clear, or 
it mny be tha t  you a re  wondering about a connection between th is  information a n d  a n  ex- 
perienceyou once had.  You can shorten or abbreviate t h e  question, bu t  make sure  I will 
understand it,  and  also be sure to show t h a t  it's a question by putting a &ion mark after 
i t .  

st Exumple: Let's i m a ~ n e  I'm reading th is  las t  paragraph on the  overhead. I come to 
"wellness", and I think,  They seem to have a special meaning for the  word 'wellness' here. 
1 wonder what their  meaning for it is." So I write: Wonder what  & mean by wellness? 
( R e ~ e m b e r  the question mark,  even if the  wording you use is not really in question form.) 

Another example might be: (read last  sentence)-"1 wonder if I would be considered 
healthy'?" so I could quickly jot down: Am I healthy? 



4. (Connecting) The fourth trace shows if you are  making connections between this 
information and things in your memory. You might think of examples of things you arc  
reading or hearing about, or comparisons might come to mind. For instance, during n 
tasks you might be reminded of something you experienced or learned before. If t h t  
happens, jot i t  down right away. 

Example: Again in this last paragraph, I might note tha t  my older brother's friend 
has diabetes, and he seems to feel okay whenever I see him. So I write: "Joe has diabetes, 
and  he seems okay." 

5 .  (Strategic Planning) The last kind of trace is to show what you are thinking just nftcr 
you've read some instructions or an actual problem, and are about to begin working on it. 
You won't have to -remember this trace because a t  each place where I want you to do it, you71 
see instructions to STOP! and WRITE YOUR THOUGHTS IN THE MARGIN REFORE 
GOING FITRTHER. Do this each time. Sometimes these instructions will tell you to rend 
the questions that  follow and then write your thoughts in the margin before nnswering thc! 
questions. 

Example: Pretend I've been reading along, come to the end of a paragraph, and I conic! 

to this instruction: 

STOP! , 
Read the questions below, then write your thoughts 
in the margin before attempthg to answer them. 

1. What is the  dfference between wellness and  
absence of &seme? 

2. How can someone with o chr&L*seme like 
arthri t is  be "well"? 

-So, I do that-I r ead  the  questions (ubove instructions 
and several question8 appear on ouerhead), then write my 
thoughts  i n  the  margin  before answering the  questions. 
W r i t e :  "These don't seem too hard, but I may have to go 
hack to check this one. May need he lp  from the other 
books too. ") 

OKAY-Does everyone u n d e r s t a n d  a11 th i s?  Any 
questions? 
In general, ns well as writing these traces in the marpns ,  I 
wan t  ycu to  take  notes on everything. WRITE OUT ALL 
T H E  STEPS YOU GO T ROUGH IN SOLVING A 
PROBLEM OR THINKING ABOUT THE TASK. DON'T 
DO ANYTHING "JUST- H T  YOUR HEADn-WRITE IT 
DOWN. TRY T O  GIVE ME A "RUNNING 
COMMENTARY" O F  YOUR THINKING AS YOU GO 
THROUGH EACH TASK. (Make s u r e  I can read your 
writing!) 



If you run out of space, go to the back of the page. 
B u t  it's impor tan t  to identify - what  you're 
continuing where on the ,ba&, ike this: Put  
anB arrow with a number,  t ha t  ypt 're 
turning the page over, then s that number 
again on the back. Any questions about that? 

Let's s z& now: 
In addition to showing all your work in your 

notes, there-.are five traces altogether, and only 
four tha t  you will have to remember-because this 
one (point to Strategic Planning instruction in 
sample above) will be instructed each time want 

f 

you to do it. As I noted earlier, there will be a card 
on the table a t  all times reminding you of the other - 
four traces: IT IS REALLY IMPORTANT TO 
REMEMBER TO WRITE TRACES AND NOTES 
ON EVERYTHING. I NEED TO" KNOW ALL 
THE THOUGHTS YOU HAVE AS YOU DEAL 
WITH THIS INFORMATION, IF  POSSIBLE. 

0 

1. k..for whenever your a t t en t ion  wanders ,  

2. Underline anv imwortant ~ a r t s ,  

3 . .  quest ion? ... write down any questions that 
come to mind, 

4:' Connections..Jot down any examples or a 

comparisons you are  reminded of. 



- Traces reflecting each of the component processes in t he  SRL model were defined 

operationally. The definitions included the physical symbol,  if one was specifically 

identified, the content of the trace itself (i.e., of the comment or question actually written), 

t he  function of each process in the context of the task the student was wo;king on, and the 

direction, in relation to the task content being focused on a t  the time. For example, 
. , 

Cognitive Regulating is a cognitive process t h a t  confirms or revises a cognitive 

representation of content (function). I t  consists of statements or questions indicating tha t  

the student is checking back to clarify or correct something (content). I ts  focus is 

backwards (direction), i i  that  it refers to content encountered.. In addition to 

these criteria, question marks (symbol) could be used to identify traces of Cognitive 

Regulating. I t  was not expected t h a t  all questions necessarily reflected Cognitive 

Regulating, but  in combination with the fun_ctional and  directional criteria, a question 

mark hould serve a s  additional evidence of this cognitive process. Table 1 displays the 

operational definitions of each process trace, along with exainples of each. 

Each comment or point in notes and traces was coded only a s  one cognitive process, but 

ttlso could be assigned a score indicating use of material(MR1 or social resources (SR). 

For example, the comment, "I wonder if I'll need the resource materials for this question," 

would be coded as  Strategic Planning and Material Resources (MR). 

Initially, separate codes were identified'for reference to content or to task goals a n d  

c.onstra.ints in traces of Global Monitoring, Cognitive Regulating, and  Connecting. 

flowever, it became apparent during coding tha t  it was not possible to s,eparate the 

rcferences to content from those to task goals within a single comment (trace). One 

(>nilmple of this occurred where a studentSwas working on a men?, for a pre-competition 

mcal, using a food chart containing the nutritional composition of various foods. The goal 

of the task was to meet specified requirements for amounts of protein, carbohydrate and fat. . 
The comment, "I think I need more carbohydrate," referred to content, but  also to the 

response requirements set  out in the task. Since each comment in a student's notes was 

coded a s  one, and only one, trace, it was necessary to collapse these categories. 

In some instances, students wrote out main points twice--once in their final answer, 

a n d  once in the margin or on the previous page. In these cases, the notes or traces 

containing the main points were coded a s  Tactical Planning. Also, some comments did 

not reflect any of the component processes, but  were coded a s  Motivational ~ e m a r k s .  
r 1 I hese could be either positive (+) or negative (-). Examples of positive Motivational 

Remarks are,  "This is interesting," and "Better get started." Examples of negative 

Motivntional Remarks are,  "How boring," and "I hate writing essays!" 



\\ 
Table C-1. Operational definitions and  examples of traceb 

\, 

Cognitive Fhcess Criteria/Indicators 

Attending 
(- score) 

>$&&,&. (f 

a)  Comments in notes tha t  a rehsk- i r re levan t ,  
b) Comments about t a sk  materials or video lecture indic&ng 
attention to features irrelevant to cbntent or task goals. 

At tending * Svmbol:  "An 
. (v igi lance)  * Direction: Current  

* Function: Noting tha t  attention has  been off-task 

At tend ing  * Content: (applies to Task C only see note) 
(+ score) Marks  on char t  showing t h a t  info on video lecture was being 

followed (1 pt  for each category marked) 
* D i r e c t i n :  Current  

R e h e a r s i n g  * Content: Copying text or lecture phrases verbatim, very close 
paraphrase  

tion: Current  
* -: Maintaining content in working memory, helping to 

store in long term memory 
$ 

Global Monitoring * Content: 
* <  

a )  Sta tements  showing awareness of one's general 
u n d e r s t a n d i n g ;  
b) Statements showing awareness of progress toward goal; 
may include summary comments a t  end of section or task.  

Direction: Current  (Note: thus,  comments like, "Seems easy" 
would only fall into th is  category when referring to current 
work on the task -if comment precedes the  part  of the task i t  
refers to, i t  i s  coded a s  Strategic Planning.) 

* Function: Assessing overall progress toward task goals in - t e rms  of t ime available, general comprehension of materinl, 
o t  other t a sk  performance criteria. 

C o g n i t i v e ' ~ e g u 1 a t i n ~  * Svmbol: Question mark (?) 
* Content:  Comments or questions indicating t h a t  learner is 

checking back to clarify or correct something, rereading after 
at tention h a s  wandered, or self-checking accuracy of 
response;- mus t  show t h a t  student is engaging some cognitive 
operation(s) tha t  replaces or adjusts the  representation of tha t  
con t en t ;  

* .  -: backwards 
* Function: Review of material previously encountered or  

produced in order to confirm o r  revise cognitive 
representation or product. 



. . 
Table C-1; (Cont'd.) * 

Strategic Planning * Content: 
a )  Statements showing decision-making re: how task should 

Selectivity 

Connecting 

Organiz ing  

be accomplished, what will be required to meet goals stated in 
instructions (e.g., resources, etc.) 
b) Comments anticipating length or difficulty of task; 

* a  -: fomard  (Note: If reference is made back to 

ihstructions while performing some part  of the task, comment 
will be scored a s  Cognitive Regulating.) 

* m: . .  Assessing task goals and constraints, considering 
Y 

potentially useful resources and strategies; 
- 

* ,5'ymbols: 
a )  Underlining in text, task maQrials, or no tedone  point 
assigned for any or all information marked or underlined 
within a paragraph, or within a single line in a chart or table); 
b) Marking, a s  with a * or 4, items of information in charts or 
tables; 
C) Notes taken during video lectures *(1 pt per idea unit **I;  

* Content: Statements indicating focus on some information 
more than other information; 

* Direction: current 
* Function: Identifying, focusing on information important to 

task goals 

* Content: 
a )  Comments indicating use of prior knowledge or experience, 
connecting or comparing this information to own examples, 
or comparing current task to previous task(s); 
b) Indication of surprise or question relating to content given 
(showing tha t  search made in memory for matching or related 

' information),  
C )  Evaluative comments made concerning content; 

* Direction: Current 
* Function: Helping to organize and'store content in long term 

memory or to mdtch G t h  information in memory in order to 
aid understanding and performance on current task. 

*Content: 
a )  Comqents about structure or format of information given 
or of own thoughts, response, or representation;- May include 
making connections or associations within content given, 
including s u m m a r i z i e ;  
b) Repfesentation of information in ,schematic, chart, outline, 
or pic"iorial format to organize or reorganize it--can include 
work toward final solution, but not answer to question or end 
product of task; 
C)  Reference to format of content or of student's own response; 

* Direction: Current 
* Function: Identifying patterns in information, imposing 

structure on i t  to facilitate storage and retrieval; also to allow 
manipulation, combining new and existing knowledge. 



Table C-1. (~ont 'd .1 - - 

Tactical Planning * Content: ' 4  p. 
* 

Y *  a)  Specification of next few steps toward solution; -'.A 
b) Consideration of required resources, criteria for solution;-- \ ( -  

may include questions about where to writs response, ctc., 
where this information not specified in task. 

* -: current 
* F u n c w :  Assessing immediate demands, constraints while 

working on task, activating procedures, routines to meet 
immediate goals 

Notes.  
In Task 3, marks on chart matching those identified by the teacher in  the video lccturc 
a re  not counted a s  Selectivity, but  rather, as  Attending (+I. These marks indicate only 
tracking of information in the lecture, which has already bien identified a s  importarit. 
Thus, selection of specific categories of heart attack risk is done for the student.. On the 
other hand, points a r e  given for selectiviiy where a student has  marked cntegories 
representing h i she r  own heart  attack risk factors. 

An idea unit is defined here a s  an  item of information that would normally constitute n 
line or point on an outline, if one were taking notes. 

Attention (-) 

Rehearsal 

Global Monitoring 

a )  "How soon do we get out of here?" 
"Wonder what Joey's 
"I hope we play floor hockey 

. b) "It looks like she's rea 

(in planning an  exercise 
exercise more than twi 

-1 ... - 
a )  "I don't get it;" '"HqJs task is confus 

"Just read a whole paGagraph and di 
b) "I'm taking too long to do this." 

Cognitive Regulating L "Hard part-reread;" "Go back and check numbers again; 

"Read directions again-I think this is wrong;" 
"Oops, forgot something to drink." 

S t r a t e a c  Planning "This seems longer than yesterday's task," 
"Sounds easy enough;" 

+ Connecting a )  (when planning a pre-competition meal): 'Think ;iI)out, 
kinds of things Brian eats before he races,;" 
"This sounds just like me;" 

b) "16 to 6 by quitting smoking is quite a leap;" or "Why did 
doctors drop the most?" 

C )  "I see they've come to their senses." 



Table C-1. (Cont'd.) , 

Organizing '  a )  (e.g., task 3 Identification of a Degree of Risk cat ego^ 
below chart shows that scores for the categories of 
Cardiac Risk were added to arrive a t  total, then total =. 

matched to appropriate category); F 
C )  "Description not in proper format." 

Tactical Planning (when 'ilanning exercise program): 
"Decide which activity to do first and when;" 
"How much will I need to do?- What totals tha t  gives me. 

Next 
activity, same time & totals ... Skiing about 30 min. ouiof the 

hour, 
5 hrs, minutes = 30 x 5 = 150. How many calories per 

minute? 
10 = 1500;" 
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APPENDIX D 
TAS& ASSESSMENT QUESTIONNALRE (TAQ) 

Compared to the math or science pmblems you find on this y&t3 m a d d  science tests, 
$2 

1. How would you ra te  the  difficulty of the task you just completed? (1 = e&ie&, 10 = most - 

difficult)  , 

3. What things about this. task were especially difficult (if any)? 

4.. Still comparing th is  task to your math  and science tests  this year in school, would you 
say th is  task had  (check one choice from each pair): 

C 

- a .  More difficult word . OR - e. Less difficult words'? x - b. More difficult m a t h .  f. Legs rcult math? 
k - c. More material to  th inkabout?  OR to think about? 

OR 
I 

- d. A goal t h a t  wasn't a s  clear? h. goal tha t  was more clear? 

5. For how much of your work on this task did you use the resou ce materials to help you? 6 

6.How much did you use information from the other students during this task? 
4' 

I I I I I -------------- ---------------- ---------------- --------- ---- 
Not a t  25% 50% - 75% 1 (M)% 
A l l  

7. ( a )  Sometimes people care more about doing a good job on a task than  a t  other times. 
This might be because of the  mood they a re  in a t ' the  time, &cause they a re  or aren't 
interested in the  task,  or what,&er. On a scale of 1 to 10, how much would you say 
you cared about doing well on the  task you just did? (1 = didn't care a t  all, 10 = cared 
a lot.) 

5. 

(b) Why did you feel the way you cfid a u t  this task? 
C .>' 9. 



8. (a) If you were doing this task in a real school situation, how much would you have 
cared about doing well on it? (1 = didn't care at all, 10 = cared a lot.)- - 

9. (a) Please describe in your own words the method you used to complete this task. 
(Be a s  specific a s  you can.) 

(b) What was different (if anything) about-the method(s) you used in this task 
compared ;to the way you usually do d a t h  or science problems? 

10. (a)  •’ low much did your mind ,wander during this task? (1 = not a t  all, 10 = a lot of the 
1 t ime. )  
t 

(b) What (if anything) did G u  do to help yourself concentrate, or get back to the task 
when you qttention wandered? 

(c). Sometimes people say things to themselves (mentally) to remind themselves of 
what they are supposed to be doing. Did you do anything like this? 

- YES - NO 

(dl Sometimes people realize that their attention has  wandered because they were not 
clear on some. point, so they check with someone else or check back to the matel-ial to 
get focussed again. Did you do anything like that? 



APPENDIX E 
EXPERIMENTAL TASKS and 

ORAL TASK INTRODUCl'IONS 

TASK A-INSTRUCTIONS 

There a re  two problems in todsyps task. The 
f i rs t  problem appears  al l  on one page. The 
second problem includes a chart t ha t  i s  several 
pages long, which you will need to Pefer to. 
Problem 2 itself is no longer than Problem 1. 

Do everything that  the problems ask you to do. 
If i t  says to read c e ~ t a i n  information or  to 
include certain types of information in your 
response, then do that .  An important par t  of 
academic work is to follow instructions, so tha t  
you understand what you are  expected to do, and 
you get all the information you need. 

Remember to do the following things: 

Write down ALL ybur thoughts in your 
NOTES and TRAGES. 

J 

Use the materials if you think they will help 
you do a better job. 

Talk to each other a s  much a s  you wish. 

Don't ask the researcher questions unless you 
can't get the answer from each other. 



STOP! 
Write your thoughts about today's task 
in the mpgh before gaing further. 

Problem 1. 
You've decided that you want to lose 16pounds 

in the next 8 weeks, through a combinetiori of diet 
and exercise. In order to lose the weight steadily 
(a t  2 Ibs. per week), you will need to reduce your 
daily calories from 3000 to 2000 (a reduction of 
1000 per day, or 7000 per week). 

You have already decided on a diet which 
will reduce the calories you take in by 3500 per 
week. Now you need to plan an exercise program 
to  take care of the remaining 3500 ( you can go 
over this number a little if you feel energetic!). 

1 , u s i n  Table A-1 (below), plan a weekly exercise 
- program involving some exercise on a t  least 5 

different days of the week. Do not include the 
same kxercise more than twice during one week. 
Be sure to indicate how lonp you will engage in 
each activity each t ime you do i t  (e.g., 10 
minutes, 20 minutes, etc.). The space to yr i te  
your answer is a t  the end of the problem. 

REMEMBER: TAKE LOTS O F  NOTES, 
SHOW ALL YOUR STEPS,  AND WRITE 
TRACES IN THE MARGINS. 

Table A-1. Calories spent in different types of 
activity. (Adapted from Edlin, G. and Golanty, 
E. (1985). Health & Wellness. Boston: Jones 
nnd Bnrtlctt, p. 171.) 

., 

CALORIES 
PER MINUTE 

ACTIVITY 

Wallung (2 Whr) 
Wallung ((3 f i r )  
Swimming 
Cycling (6 Whr) 
Cycling (9 f i r )  
Running 
Canoeing 
Jogging 
Softball 
Volleyball 
S h i n g  
Golf 
Mountain Climbing 
Tennis 
Roller skating 
Rncquetball 
Ice Skating 



Write your thoughts about this problem in the 
margin b e h e  going further. 

Write your answer below 



Problem 2. 4 

A good kind of meal to have before a big 
h athletic competition i s  one t h a t  i s  high in  

carbohydrates and low in protein and fat. This 
type of meal, which is often referred to as a "pre- ' 

competition meal" , is  best because carbohydrates 
a re  digested much more quickly than a re  fats  
and proteins. The recommended total of these 
ingredients to be included in a pre-competition 
meal a re  listed below, in Table A-2. 

" Using the list of foods and  their content 
values (on the pdges tha t  follow), plan a sensible' 
pre-competition breakfast for a runner who is 
about to enter a big race. The breakfast you plan 
should include something to drink, and a t  least 
one thing from each of the different food groups 
on the list. Also, if you expect the athlete to have 
things like butter or jam toast, or sugar or 
cream in coffee, these must be included in your 
calculations. 

* 

Table A-2. Appropribate amounts of carbohydrate, 
protein, and fa t  for a pre-competition meal. 
(Amounts are  given in grams.) _(From: Food 
Power:  A Coach's Guidc to Improving 
P e r f o r  m a  n c e .  Nat iona l  Dairy Council ,  
Rosemont, Ill., 1983.) 

FOOD CONTENT PROPER AMOUNT 
& fin prams) 

Cnrbohy drate 75-120 
Protein \ 15-30 
Fat 0-20 



Write your answer below 



c O ~ N S I V E  LIST OF FOOD GROUPS 

cadm 
Calories -hydrate Protein Eat 

(crams) 

MILK GROUP 
Buttermilk, 1 cup - 
Cheddar Cheese, 1 oz./l slice 
Cottage Cheese, U2 cup 
Swiss Cheese, 1 oz./l slice 
Cocoa, 314 cup ' 
Ice CreGm, Vanilla, 112 cupe 
Milk, 1 cup 
chocolate Milk, 1 cup 
Skim Milk, 1 cup 
Milkshake, choc., 1 0  oz. 
Chocolate Pudding, 1/2 cup 
Strawberry Yogurt, 1 cup 

MEAT GROUP 
Bacon, 2 slices 
Refried Beans, 112 cup 
Roast Beef, 3 oz. 
Beef liver, 3 oz. 
Bologna, 1 slice 
Fried Chicken, 3 oz. 
Fried Egg, large 
Hard Boiled Egg, large 

Scrambled Egg, large 
Frankfurter ,  2 oz. 
Baked ham,  3 oz 
Meat Loaf, 3 oz. 
Iiamburger Patty, 3 oz. 
Peanut Butter, 2 Tbsp 
I'eanuts, salted, 1/4 cup 
Fried Perch, Breaded, 3 oz. 
Pork Chop, 3 oz. 
Snusages,  2 links 

ST-Bone Steak 
Tuna,  3 oz 

ERUlTNEGETABLE GROUP 
Apple, medium 
Applesauce, 112 cup ' 

Apricots, dried, 4 halves 
Asparagus, 4 spears, 112 cup 
Bnnann, medium 



Calories 

Green Beans, 1/2 cup 16 
6 Lima Beans, 1/2 cup 94 

Broccoli, l/2 cup 20 
Cabbage, 1/2 cup 13 
Cantaloupe, 114 medium 29 

2 2 <  Carrots, 1/2 cup 
Cauliflower, 112 cup I3 
Celery Sticks, 8" stalk 10 
Coleslaw, 112 cup 82 
Corn, 112 cup 70 
Corn, 5" ear 114 
Fruit Salad, Ll2 cup 99 
Grapefruit, 112 medium 48 
Grapes, 1/2 cup 48 
Lettuce, L12 cup 10 
Okra, 4 Pods, 112 cup 12 
Orange, medium 6 5 .  
Orange Juice, 112 cup 56 
Peaches, 1/2 cup 100 
Pear, Medium 10 1 
Green Peas, 112 cup 54 
Pineapple, large slice 90 
Baked Potato, laige 132 
Boiled potatoes, 2 small . 79 
French Fries, 20 pieces 233 
Mashed Potatoes, 112 cup .-?a= 63 
Sweet Potato, 1/2 medium 78 
Rarsins, 4 112 Tbsp 123 
Summer Squash, ll2 cup 16 
Winter Squash, 112 medium, 112 cup 56 
Strawberries, 112 cup 28 
Tomato, 112 medium 22 
Tomato Juice, 112 cup S % i -  
Tossed Salad, 314 cup 13 
Watermelon, 1 cup 52 - 

GRAIN GROUP n 

Bagel 165 
Biscuit, Baking Powder 103 
Bread, white, sliced P e 6 1 
Bread, whole wheat, slice 55 
Cohbread, 2 U2" X 3" 191 
Cornflakes, 314 cup 72 
Graham Crackers, 2 54 

clwbo 
-hydrate h t e i n  Fat 

(glxmxj) 
3 1 0 

17 7 0 
4 2 0 
3 1 0 
7 1 0 
5 1 0 
3 1 0 
2 1 0 
3 1 8 

16 1 2 1 
a6 4 1 
25 2 1 
13 1 0 
12 0 0 
12 0 0 
3 1 0 

16 1 0 
13 1 0 
26 1 ,  0 

1 :) 4 0 4. 
24 " 0 0 
30 4 0 
18 2 0 
31 4 11 
13 2 1 
18 1 0 
33 1 0 

3 1 - 0 
14 2 0 
s" 1 0 
5 1 (1 
5 1 0 
3 1 0 
L3 1 0 



Salt ine Crackers, 5 
Egg Noodles, l/2/ cup 
Oatmeal, 112 cup 
Pancake, 4" diameter  
Rice, 1/2 cup 
Roll 
Toast, white, 1 slice 
Tortilla, Corn, 6" diameter 
Wafles ,  2 , 3  U2" X 5U2" 

cadm 
Calories -hydrate Pmtein Fag 

~prams) (mams) ( g r a m s )  - 

60 10 1 2 
100 19 3 1 
a 12 2 1 
61 9 2 2 

112 25 2 0 
119 21 3 2 
61 , 12 2 1 
63 14 2 1 
130 17 4 5 

COMBINATION FOODS (Made with ingredients from more t h a n  one food group) 

Baked Beans 
Beef and Vegetable Stew, 1 cup 
Chile Con Carne with Beans, 1 cup 
Custard, Baked, 112 cup 
Macaroni and  Cheese, 112 cup 
Pizzd, Cheese, U4 of 14" pie 
Soup, Chicken Noodle, 1 cup 
Soup, Cream of Tomato, 1 CUR 

Spagetti & Meatballs, 1-cup 
Taco, Beef 

"OTHERS" Category (Fats, Sweets) 
Bar, Milk Chocolate, 1 oz. 
Butter, 1 Tsp. 
Cake, Chocolate, U16 of 9" cake 
Cake, Sponge, 1/12 of 10" cake 

O Chocolate Syrup, 2 Tbsp 
Coffee, Black, 314 cup 
Cookie, Sugar ,  3" diameter 
Doughnut, Cake Type, 
Jelly, Currant,  1 Tbsp 
Mayonnaise, 1 Tbsp 
Apple Pie, 116 of 9" pie 
Popcorn, plain, 1 cup 
Potato Chips, 10 chips 

L Roll, Danish Pastry 
Sherbet, Orange, l/2 cup 
Soft Drink, Cola,, 1 cup 
Sugar, 1 tsp 

- - -- 
(Adapted from: Food Pogler: A Coach's Guide to Improving Performance. National 
Dairy Council, Rosemont, I11.,1983.) 



R E f y  THIS NOW! 
1 .  

\ 
\\ 

There is o$y one problem in today's Itask. 
&s problem ( 4 s  one t h a t  can be answered in 
'-i many differe& w nd still be done correctly. r- B 

do everything tha t  you 
the task says to read 

certain types of 
information in your response, then do that.  An 
important par t  of academic work is to follow 
instructions, so tha t  you understand what you are 
expected to do, and you get all the information 
you need. 

Review the following things so you don't 
forget to do them: 

1.) Write down ALL your thoughts in your 
NOTES and TRACES. 

8;' 
2.) Use the materials if you think they will help 

you do a better job. 

3.) Talk to each other a s  much as  you wish 

4.) Don't ask the researcher questions unless you 
can't get the answer,from each other. 



STOP! 
Write your thoughts about today's task 

in the margin Wre going further. 

TASK B 

Read the  article on Smoking which appears 
on the  next few pages. Take whatever notes you 
normally would, if you were assigned th i s  to 
read for a class in school. You will then be asked 
to write a one- or two-page response to somep 
questions on th is  topic. The  questions a re  given 
immediately following t h e  art icle you a r e  to 
r e a d .  



STOP! 
Write your thoughts about this pmblem in the 

mhrgin 
before going further. 

It i an unequivocal fncC that cignrctto amoking is thia nntion's nuin- 
bcr onc injurious pcrsond habit. Smokcm cxposc lhcmxlvcs to ovcr 
1.000 dilTcrcn1 chcmicnls cnch timc thcy light up, incrcnsing thcrisk 
or: 

3F- 

Lung cancer: Up to a 20 tirnca grcatdr chnnco that  hcnvy 
srnokom will davolop this numbcr onc cnnccr killcr, voraus non- 
mokcm-not to mcnlion nn incrcnscd chnncc of dcvcloping moullr, 
lip, wicebor, pancreas, and urinary bladdcr canccr. 

Hcarf af fack A two to thrcc timcs grcalcr chancc of dying from 
a hcnrt n tbck  then n non- smokcrdnd  givcn tho fact thnt nlor 
Ban MO.000 Amcricnna dic o l  n heart nttock cnch ycnr, d o u d  
Lripliyg thc risk is no smell item. T h o  cxnct rcnsons for this nssocia- 
Lion arc not clcnr but most cxpcrts ngrco thnt carbon monoxido 
(which docrcascn tho nrnount of oxygcn lhc blood con cnrry) is n . 
mnjor conlributor. 

Slillbirfhs and ~ i c l i  inlank: A twofold incrcnac in rink for spon- 
Lancous nbortions (miscaningcs) in smoking mothcra. Childrcn born 
to moking molhcrs weigh 200 groma lcss on nvcrngo thnn children 
born to non-amokcrs. And sludica in Britoin nnd lsrncl nhow that in- 
Innb of mothcrs who smoko arc moro likcly to bc ndmitlcd to tho 
hospital during the first ycnr of lifc for bronchitis or pncumonin. 

WrinJclcs: Dcrmntologisb nrc sLorting to rcport obscrvnlions 
Lhnt womcn who smokc nrc morc likcly to dcvclop fncinl wrinklcs ns 
Ulcy grow oldcr, this mny be thc most convincing nrgumcnt for t l~osc  
who tcnd to worry morc nbout how thcy look thnn about how thcy 

Moncy up in smoke: Tho  cost of a two-pock-a-dny hnbit now 
~lppronchcs $GOO n yctu-cnough to buy two hi lor-~nndc s u i b  or n 

wcck pl n rcsort. 

Efc.: Not to mention a dccrcnscd sonsc of smcll and lnetc, o 

conslnnt cough, nn increnscd chance of dying in bod from n firc, n 
tcll-lalc odor on clothes and brcnth and in tho homo nnd cnr, ctc., 

* 
ctc., e k .  

DOES IT PAY TO QUIT7 T h a t  qucstion is oftcn oakcd by n 
srnokcr eccking motivation to fight the cignrcttc hnbit. And it is clo- 
qucntly nnswcrcd by Dr. Richnrd V. Ebcrt of the Univcmity of Min- \ 
ncsotn in tho Novombcr 10, 1978, b u c  of tho Journa l  o i lhe  Ameri. 
can hfrdical Association-in nn nrticlo worth rending in i b  ontiroty. 



Dr. Ebert summarizes mmo of tho portinont findings of tho now 
clnruic rcpod of Doll and Pcto who followed 34,000 British physi- 
cinns for 20 yearn to dotermino tho cfrccts of smoking-nnd to mca- 
nure tho rcsultn in thosc who quit. Among thc morc pcrtincnt find- 
inga: [ 

(1) Thc annunl dcnth rat0 for cnnccr of the lung in physicinns 
who continued to smoke cigarettes wos 1G Limcs thdt of lifctimc non- 
nmokep. Tho donth rote for thoso who had aucccssfully brokon thc 
hnbit for 6 to 9 ycnn wns only six timcs that  for non-smokcra. And 
Lhosc who hod not nmokcd for morc thnn 1G ycnrs hnd n dcnth rntc - 
from lung cnnccr only twice that  of non-smokcrs. 

(2) Rclntivcly fcw conccrs occurrcd in thosc who had srnokcd 
cigorcttcs for lcss thnnt20 ycnra; rifler 20 years of smoking, cancer 
rnfcs rose rapidly. 

(3) Pcrmns who ccoscd smoking bcforc 54 ycnra of ngc hnd n 

lowcr dcnth rntc from coronary nrtcry $mnsc thnn thosc who con- 
tinued. Quitting after ngc 54 did not nflcct thc dcnth rntc from coro- 
nnry nrtcry discnac. 

Ebcrt concludes that "thcrc is ovcnvhclming ovidcnco of Lhc 
dnngcr of nmoking n h r  thc ngc of 40 ycnrs." Hc gocs on to euggcbt 
Lhnl wc should conccnlreta our emorb. to help pooplo 8 b p  smoking 
on tho middlo-ogcd smoker who hna boon smoking for 1 m  thnn 20 
ycnrs. Do you qunlify? If you would liko informntion on how to stop 
~rnokinp;, contnct your local Amcrican Cnnccr Socicty ollicc or writc 
to tho Ollicc on Smoking nnd Hcnllh. Room 168. Pnrk Duiltling, 5CD3 
I.'i.drcrs Lnnc. I~ockvillc. Mnrylnnd 20857. 

(Incidentally, tho rceulla from o 4976 survey of smoking hnbita, 
whcn cornporcd to n similar survcy in 19137, indicntc thn i lhc  propor- 
tion of phynicinns who amokc droppcd from 30% to 21%; clcnlisls, 
lronr 31% to 23%; nncl phnrmnc~qts from 35% Lo 28%) 



Cigarette Advertising 

Dy now, moat pcoplo havo bccn cxpoecd Lo Lhc conlcnl of Lhc 
Surgcon Gcncral'a r c p r l  on smoking--probably lo Llrc point of 
borcdom. Our Advisory Lloard gom on record aa supporting nny rca- 
~ ~ b l c  e f r o r k v o n  the publication of a 1200-pogo govcrnmcnl doc- 
unicnLllln1 might aid poreom in stopping n hnbit ~o clcarly injuri- 
ous Lo their hcnlth. Howcvcr, wc would nlso scizc this opporlunily Lo 

most ollcctivc Lnctica in lhc wnr on smoking arc 
prcvcnt young pcopla from starling in Lhc firs1 
c,addrcsaed Lo a lifclong alrugglc ageillst tobncco 
no quorrcl with thc "riglll" of a c o ~ ~ c n l i n g  atlull 

dous living-as long ns ehnl choicc docs not in 
of oll~crs.  (%me would nrguc, of course,' 111b; 

h a k i n  Lcrms of both pcrsonnl nnnoynncc nntl 
hcallh costa.) ~owcvcr , '  wc would point oul  Illat lhc combinalion of 
uduclivc ndvcrliaing and cnormous pccr prcn~urc  uflcn mnkm lhc 
choice or n lccnnycr Iw l l ~ u n  Lruly informcd. 'I'llcrcrur$, wc rcsl)ccl- 
lully cnll upon oppropriatc govcrnmcnl oficiala Lo muvc vigorously 
~n nccomnlish Lha followine: 

(1) Programs that rcducc the nvnilnbilily of tobncco to minors. 
(2) Elimination or  all ndvcrlising Lhnl prcscnh snioking in an  

enticing mnnncr nnd an inlcnsificoLion or cdycnlionnl progrnms Lo 
porlroy Ulc o f k n  horriblc rcsulls of smoking. 

We arc rcnlislic enough Lo know lhnl tobacco will not bc clinii- 
nnkd Iron1 thc fncc of Lhc carlh. tlowcvcr, wc fccl il is npproprinlc 
to prolcct tllosc whose choiccs nrc no1 cnlircly infornicd. Wc Lliink il 
proper lo prolccl our young horn firc, n~al~lulri l ion, nnd alcohol. 
Why no1 bbncco? 



WIIO'S COME A LONG WAY7 Somc alarming etntistics have 
cmcrgcd from Lhc Connccticut Cnnccr Epidcrniology ,Unil. Dclwccn 
1346 and l!MD-when male m o k c r e  prcdomineted--lung canccr in 
rncn wan almoat avo timcs greater Wlnn in womcn in Connccticut. Dy 
1371, tho ratio had droppod to Icas Lhan two to onc. And in 1975, for 
Uro first lime, thcro wero more cases of lung cnnccr in womcn than in 
rncn in Lhc ago group 3G-44. 

Whet makcs this roport ovcn moro Crightcning is somc cvidcncc 
that womon emokom era morc susceptible to lung cnnccr than rncn 
amokcn. Tho  Third Nalionnl Cnnccr Survey indicated Ulal womcn 
who smoke haavily have a 16 timcs grcolcr chanco of gelling lung 
cancor then womon non-smokers--vemun an  incrcaacd risk of Len- 
fold between comparable malo goups. 

S w o y a  continuo lo show lhnt while Lhc proportion of mnlc 
smokcrs is acclining, moro women are smoking. Unlcss this pattern 
changes, it secma that  those who predict e ncw lung canccr cpidcmic 
accondary to incrcbcd numbcre of worncn snlokcra arc going to bo 
trngically correck This killcr discnsc, which now strikes morc than 
100,000 ncw victima cnch ycnr in this country, will claim cvcn 
Inoro-ns woman pay Ulo prico for lighting up. 

1:rorn: .Johnson, G.T. 6 Goldfinger, S .E. 
( I s  ) . ( 8  . The Harvard Medical 
Sclrool Health Letter Book. Cambridge, 
Mass.: Harvard University Press. 
~ e ~ r  i n t 8 d  by permission. 



\ 

Questions 

The article you just read describes five major 
risks associated with smoking (lung cancer, 
hear t  attack, Stillbirths and sick infants, 
Wrinkles, and Money up in smoke). The first 
part of this task is to add two more risks to the list, 
giving a brief description of each. 

The second part of the task is to write about the 
two recommendations a t  the top of page 13. Do f 
you think these are a good idea? If so, how would 
you put them into action? 

If you disagree with one or the other of these 
two suggestions, explain why, and tell what you 
would recommend instead. 

(Go to next page) 



STOP! 
Write your thoughts about this pmblem in the 

margin before going further. 

Write your msponse below 

i 





RIEAD THIS NOW! 

INSrrtUCTIONS FOR TASKS C AND D 

The first task today involves watching a 
videotape of a class lesson on HEART ATTACK 
RISK. The specific instructions will be found on 
the next page (read this page first!). The second 
task is a problem about FOOD POISONING. 

As in previous tasks, do everything tha t  you 
are  instructed to do. If the task says to read 
-certain information or to include certain types of 
information in your response, then do that. An 
important par t  of academic work is to  follow 
instructions, so that you understand what you are 
expected to do, and you get all the information 
you need. 

Review the following things again today, so 
you don't forget to do therxx 

1.) Write do ALL your thoughts in your 

2.) Use the think they will help 

3 . )  Talk to each other a s  much as  you wish. 

4.) Don't ask the researcher questions:unless you 
can't get the answer from each other. 



STOP! 
Write your thoughts'about today's task 

in the margin Mom going further. 

1 

TASK C 

As yoti watch this videotape, imagine tha t  you 

are in a Health Issues class. You are expected to 

take notes in this class, and the teacher collects 

them a t  the end. Personally, you are  not very 

interested in this subject, and the teacher is not 

one you particularly like. Even so, you have to 

take the course, so there's no getting out of it. 

After giving the lesson, your teacher normally 

asks you a few questions about what she talked 

about. 

Remember to WRITE NOTES AND TRACES 

in the margins, a s  you did in the other tasks. 

Otherwise, do whatever you would normally do 

in this situation. 



-- 

-STOP! 
Write your thaughts about this pmblem 

in the margin befom going further. ' 

(Watch videotape now) I 
(Cardiac Assessment Chart appears on next 

page, for reference) c> 



A number of different factors in people's lifestyle, medical history, and physical m d  
emotional aondition have been shown to affect the health of their heart. Tim chart 1.m 
putting up on the overfiead shows 8 diffkmnt categories that are considered when assessing 
a person's suweptability to.a heart attack The numbers in the small boxes (Here} a m  the 
"points one accumulates for each category. Follow along as i work my way through my 
own Cardiac Risk Assessment. 

First, my age is hetween 41 and 50, so I'll give myself4 points in the age category. 
In the second category, let's see--I have one relative with cardiovascular disease 

@ 
under the age of 60. (My Dad's younger brother had a heart attack last year, and he's 
only 561) 

My weight, as you can see, is not a p&blem-one point for standard weight 
2 Unfortunately though, Pm a chronic smoker: 20 cigarettes = a pack a day, so I got 3 

points the= 
Also, I'm just too busy to exercise much, so l'll have to take 6 points fbr that cateqory. 

How am I doing in points so far? Do you think l?m shaping up fir 8 bad Cardiac Risk? 
Without being- cruel how would you suggest I reduce the risks I've identified so far? (If 
you want to ask each other their ideas or discuss this a minute or two, just push the STOP 
button, and then hit the PLAY button when you want to resume watching.) 

As for Category 6, Pm not sure about my exact cholesterol IeveL It says up hem (mint to 
top ofchartP that less than 200 mg is normal for a college student of normal weight. Well, 
Pll give myself a 2 on this one, since 1 don't go $QQ overboard on fatty foods. 

My blood pressure? Well, last time I had a check-up it was high, but I've been 
watching my salt intake, so it may be a Little better now. A 140 upper reading is the high 
end of the "normal" rapge, so I11 give myself a 3 for blood pressure. 

The last one is easy--or is it? Am I a female 1 or a female 2? (Don't know why they 
would have two levels of a category the same, ., oh, well.) I think I'm worth being a #I ,  
so that's my choice, since it doesn9t seem to matter. 

I11 leave it to you to figure out my degree of Cardiac Risk, using the table given to you. 
What do you think is my biggest area,of concern? 



(WATCH VIDEOTAPE) 

A C a r d l a c  R i s k  A s s c s s m c n t  

6 to 11 = Very low risk 
12 to 17 = Low risk 
18 to 25 = Modcrcltc risk 
26 to 32 = High risk 
33 to 42 = Dmgcmus risk 
42 to 60 = Extmmcly dangcm- risk 



-- 

STOP! 
READ TBROUGH the questions below, 

THEN write your thoughts in the margin 
BEFOFE attempting to ansm,r the questions. 

-- pp 

1. (a.) What-is-the total amount of points 

accumulated by the teacher on the 

Cardiac Risk Assessment? 

(b.) Which risk level does this place her in? 
A 

Which category did she score highest in? 



TASK D 

For th i s  problem t h e  th ree  people in your 

group a r e  competing aga ins t  those in several . 

other groups, to  see which group can solve t h e  

problem correct ly  f i r s t .  You m a y  work 

independently or with others in y6ur group, a s  

you wish. The first correct solution will count a s  

your g-roup's eatry.  

Don't forget to take notes and  leave "traces', 

as you did in the  other tasks. 



STOP! 
Write your thoughts about today's task 
in the & before going further. 

Imagine t h a t  you a r e  the doctor assigned to 
investigate a situation where several people have 
been diagnosed with food poisoning. The people 
with the symptoms all had  attended a church supper 
tAe night before. The  supper consisted of baked 
ham,  spinach, mashed potatoes, cabbage salad, 
J e l l -0 ,  rolls, milk, coffee, cakes, vanilla ice 
cream, chocolate ice cream, and fruit salad. 

To determine which food is the likely culprit, 
you have surveyed all the people who attended the 
supper, and listed exactly what they ate, and whether 
or not they got ill. Then, for each food on the list, you 
have divided the people into two groups: those who ate 
the food (Group A) and those who didn't eat  it (Group 
B). This way you could figure out the "attack raten 
for each of the foods within the two groups. 

The attack rate  for people whp a t e  a  articular 
fQQd i s  found by dividing the number ill by the total 
number who ate the food. Similarly, the attack rate 
for those who &d not ea t  a ~ a r h d a r  food is found 
by dividing the number ill by the total number who 
did not eat tha t  food. Some of your calculations are 
given in the chart below. 

Group A-persons who 
ate a ~ a r b l a r  food 

Food Attack 
o r rate 
Beverage I11 Not ill Total (%) 

Gmup B - persons who 
not e- 

Attack 
rate 

I11 Not ill Total (%)  

Baked ham 
Spinach 
Mashed potatoes* 
Cabbage salad 
J e l l - 0  
Rolls 
Mi lk  
Coffee 
Cakes 
Vanilla ice cream 
Chocolate 

ice cream 
Fruit Salad 

(From: Health Behaviors, pp. 43k433.) 
i ', 

---/ 

,-,' 

, .. 



STOP! 
Write your thoughts about this problem 

in the margin before going fiarther. 

Have you done that?  Okay, now do this: 
4 

READ THROUGH the questions below, 
THEN write your thoughts in the margin 

BEFORE attempting t~ answer the questions. 

1. What  a r e  the  a t tack ra tes  for each food for 
Group A (those who a t e  the foods)? Fill them 
in on the chart. 

2. What  a r e  t h e  a t t ack  ra tes  for each food for 
I Group B (those who did not ea t  the  foods)? 

Fill them in on the chart. 

3 .  What  is  your conclusion a s  to which food is  
suspect? (Hint :  It's the  food t h a t  h a s  the  
highest attack ra te  for Group A and the  lowest 
attack rate for Group B.) Write it on the line 
below. 

I 



READ THIS NOW! 

INSTRUCTIONS FOR TASKS E AND F 

The  f i rs t  t ask  today involves watching a 
videotape of a class lesson on STRESS. The 
specific instructions will be found on the next 
page (read this page first!). The second task is a 
problem about  CURING AND TREATING 
DISEASES. 6 

As in previous tasks, do everything tha t  you 
are  instructed to do. If the task says to read 
certain information or to include certain types of 
information in your response, then do tha t .  
Remember, an important par t  of academic work 
i s  to follow instructions so tha t  you understand 
what you are  expected to do and you get all the 
information you need. 

Review the list below once more, so you don't 
forget to do them today: 

Write down ALL your thoughts in your 
NOTES and TRACES. 

Use the materials if you think they will help 
you do a better job. 

Talk to each other as  much a s  you wish. 

Don't ask the researcher questions unless you 
can't get the answer from each other. 



STOP! 
write your thotights about today'8 task 
in the mangin before going further. 

Task E 

You a r e  about to  watch 
i, 

lecture on the topic of Stress. 

t ake  notes on th i s  lecture,  

collects at the  end of class. 

a shor t  videotaped 

You a re  expected to 

which t h e  teacher  

After watching the  tape you will be asked to 

wri te  a p a r a g r a p h  o r  two, re la ted  to  t h e  

information in t h e  lecture.  As with t h e  l a s t  

videotaped lesson, th is  i s  not your favorite class 

or your favorite teacher, bu t  you need the  course to 

graduate, so there's no getting out of it. 

Remember, it's very important t h a t  you write 

notes and "traces" in the  margins,  showing how 

you're going through the  task. 

(WATCH VIDEOTAPE NOW) 



xs s- 
When you are confronted with some challenge in l&-getting good grades in snhool, 

starting a new job, becoming involved in pemonal relationships, d W g  with problems or 
painful experiences, or making a large purchase, your feelings of equilibrium and 
balance are disrupted. These disruptions of what we call "mind-body harmonyn usually 
are quickly gotten over, as you figme out ways od' reaching your goals satiafactarily. 

However, sometimes the atate of disruption is especially severe ar prolonged, and then 
. you could say you were in a state of stress. 

Nearly everyone has experienced stress and its unpleasantness at one time or mother. 
Unusually severe and xwcwmnt stress can iqlfbeannes a problem, and it can even lead 
to a variety of illnesses. 

But not all stress is harmful. Sometimes very positive growth experiences result from 
s t r e d  events or situations. 

There are also many ways that you can prevent stress-related illnesses, by reducing 
the persistent s h s f u l  intenactions and experiences in your life. In the next few minutes I 
will tell a little about the nature of stress-related illness and how it can be pmvented. 

S stress 
H a n x ,  a p i o n ~ s e a m h  on stress, explained that stress cannot be defined in 

terms of particular life situations, but must instead be T n  as a reaction by a person to any 
disruptive influence or event. According to Seyle, if you experience any situation or 
change that requires you to adapt, you are experiencing stress. It doesn't matter whothcr 
the event is a ugood9' one or a "bad" one-it might be something very pleasant, like getting 
married or going on vacation. The key is whether or not you have to adapt in order to 
regain your mind-body harmony or balance. 

The typical response to stress is called the geneml adaptation syndrome, or GAS for 
short. Gas has three stages to it, which I11 show you on the board in a moment 

* Stage 1 is alarm -you might recognize it as the "fight or flight" response. That's 
what happens-you have an initial reaction to stress of either wanting to stand and 
fight it off, or run away and hide h m  it. 

* The second stage is resistance. Here, your body responds to continued stress by 
increasing its resistance-all your body's defence mechanisms get to work (like 
your immune system, raising of your blood pressure, and tensing of our rnusclerr). 
This stage can last for a long time -even years sometimes, but e tually, your 
resistance runs down... P 

/ 
*..and you enter Stage 3, erhalcstion. This is when stress-related illnesses a n  set in. 

Watch what happens to your My ' s  resistance during the three phases of experiencing 
stress .... (show on overhead) ... Here's your normal level of resistance (this straight 
line). It h p s  momentarily during the a4u-m phase, then it goes up higher than normal for - 
a while, as your body continuously adapts to the stress being there. Finally, it drops again, 
to lower than normal, and your reserves are gone. 

It's easy to see, then, how illness can take over when you've used up your body's 
resources by combatting continued stress. Interestingly, the kinds of illnesses usually - 
associated with stress, such as ulcers and heart attacks, result directly from oveFuse of the 
body's self-defense mechanisms. 

Also, infections and even cancer can result from the body's having overtaxed its 
immune system. (The immune system is the body's defence system that fights against 
infection and disease.) 



There are basically two ways to reduce the stress you experience in life: 

* One is to avoid those situations that are s ~ s s f u l  for yQu (and these vary a lot from one 
person 'm the next). 

q~ A a *i' 1 

* The other is to change the way you experience life even&, by ch g your attitudes 
and responses to them. Pi 

It's really quite simple to understand-though not as easy to do! If you take a good look 
at what things cause you stress in life, you can decide whether you want to change your 
lifestyle to avoid those experiences from now on, or learn to face them diffenently. 

How do you face things differently? Well, if you are an athlete, winning is your 
highest goal, but if it's your only goal, then you-may end up with an ulcer from worrying 
about Iosing. If you don't want to stop being an athlete, you may want to try emphasizing the 
quality of your perf~llllflllce, rather than the outcome of the competition. You can get a lot of " 

satisfaction from beating your own record, even if you don't win the race. 
Another way of dealing with stressful situations that you can't or don't want to remove 

from your life is to use the power of the mind, such as in relaxation te6hniques or 
meditation, to help you cope on a regular basis. 

By learnihg and using these kinds of techniques, you can lower the level at which your 
body's defense mechanisms are working on a day-to-day basis. If you have a stressfpl- 
but rewarding job, you may need to go for a walk or a run at lunch hour, or meditate in' the 
evening, to allow your body and mind some relief. 

There are other ways to reduce the effects of shss ,  but I've run out of time, so I'll leave 
you with these basic ideas. Remember, it's not the events or situations in your life that 
dictate how much stmss you experience, it's how yoy see them and mct to them that does it! 



READ THROUGH the que&ian below, 
THEN write your thoughts in the margin 

BEFORE attempting to ansWer the questions. 

1. What are the three stages gf the General" 

Adaptation Syndrome? 



- 
READ THROUGH the question blow, 

THEN write your thoughts in the maxgin 
-3EFOqattempting to answer the questions. 

2. Identify 2 or 3 events in your own life that  ha<e 
been or are  stressful. Then dearibB several 
ways in which you could have or can cope with the 
stress you experienced. Explain why you think 
the  coping rnethod(s1 you chose would be 
effective. 





Task F 
7"- 

The  t a s k  before you i s  a difficult one. You 

a r e  members  of a special in ternat ional  t a sk  

force on World Health.  y o u  have been given a 

large quanti ty of information about current life- 

t h r e a t e n i n g  diseases  a n d  the i r  presence in 
I 

various pa r t s  of t h e  world. The information is  

not very well .organized, a n d  comes in many 

different formats, since i t  h a s  been submitted by 

a variety of interest groups, researchers, medical 

people, and  the  like. However, you mus t  make 

sense of it quickly, because you have a limited 

amount  of t ime in which to come u p  with your 

p lan  

At the  end of this meeting you mus t  have 

some recommendations-either a single pro- 

posal of the group, or separate  recommendations 

from each vf you. You may or may not t i u s t  the  

group to come up with the  best solution, so you'll 

have to decide whether you want to work together 

or alone. However, keep in mind t h a t  some 

members may have important  knowledge ' t h a t  

you don't have. 
- - - 



STOP! 
Write your thoughts about today's'task 

in the mrupin before going further. 

Your task is to decide how a budget of $100 
Million is to be spent. There are  eight diseases 
listed on the board. You are to choose k e e  or & 
of the eight diseases to spend the money on, and 
decide how much should go toward research or 
treatment for each. In your answer, describe a 
little bit about each of the diseases you chose, and 
explain why they are  more serious or deserving 
of the money than bthers. 

You have a total of 30 minutes to do the following: 

Read a s  much a s  you wish of the information 
on diseases provided Q 

Discuss with your group if you wish. 

Write your response. State which three or foLr 
diseases you selected, describe each of them, 
and tell how much of the money should be 
spent on each, and why. 

Don't forget to take notes and leave "traces," a s  
you did in the other tasks. 

Diseases on blackboard: 'b 

I .  Alzheimer's Disease 5. Cystic Fibrosis 
2. ~ r t h ' r i t i s  " 6. Diabetes 
3. Cancer-Leukemia .7. Heart Disease 
4. Cancer-Lung . 8. Multiple Sclerosis 



STOP! 
Write your thoughts about this task 
in the margin before going further. 

Write your V n s e  below 
(Everyone in the group should write the msponse, 

even if it is a gmup proposal) 

Isthisagroupresponsf3? y e s -  no - 





TASK INTRODUCTIONS 
(All given orally) 

GENERAL INTRODUCTION 

Before beginning, I wguld like to explain to you a little bit  about t h e  kinds  of things 

we'll be doing, and  the  goals of the  study. You may have gotten a n  inkling of th is  from t h e  ' 

questionnaires you filled out  las t  week. For instance, you were asked a lot about your 

thoughts relating to your schoolwork-how you find you do at it,  why you th ink you do well 

or not in certain situations, and  so forth. 

The rest of the  t ime we are  together over the  next week will be-spent finding out more 

specific details about how each of you approaches school tasks,  and  how you perceive those 

tasks.  Eventually, I hope to develop ways of helping s tuden t s  become bet ter  a t  school 

subjects, bu t  first I need to  look carefully g t  the  strategies a n d  systems use for your 

schoolwork. In  order for the  results  of th is  s tudy to be accurate a n d  useful, i t s  verv  

rmDortant tha t  you think carefully and  report a s  accurately a s  you can, whenever you a r e  

asked how you went about something. 

I'm sure  by now you're all wondering wha t  you'll have to  do next.  Well, here's 

basically how things will work from now on. Each t ime we meet,  you'll f i rs t  be given a 

task to do, which will t ake  anywhere  from 15 minutes to half  a n  hour .  1'11 have t h e  

videotape running while you're working on each task.  Right after  the  task,  you'll be asked 

to fill out a questionnaire called the  METACOGNITIVE QUESTIONNAIRE, or  "MQn for 

short. This questionnaire asks  you all sorts  of questions about how you were thinking a s  

you proceeded through t h e  task you just  did. Then you'll be asked t o  fill out  one more 

questionnaire, asking you things about what  you thought of the  task itself. Together, these 

two questionnaires take  about 20 minutes or so to fill out. On Thursday and  Friday you'll 

go through this whole procgdure twice, with twa different tasks.  On the  other days you'll 

only have to do one task.  

That's the basic procedure. But there is one other thing 1'11 want you to do to help me to 

get a picture of how you go about problems, assignments, or  test  questions in school. P a r t  of 

th is  is to take a lot of notes which will show HOW you do the  tasks, not jus t  what  you end u p  

w ~ t h  I've also come up  with some specific things called 'TRACESn which 1'11 want  you to 

w r ~ t e  In the  m a r p n s  of t h e  materials  I give you. The  traces will also show how you're 

thinking during the  tasks.  In a minute, I'll tell you about them,  and  then we'll do a warm- 

up  task so you can try them out. I'll also get  you to fill out the  questionnaires today, so you 

can see what they ' re4ke.  

~lr~s t ruc - t ions  for Lmuing  Traces.giuen at this point) \ 



TASK A INTRODUCTION 

Today's task %about diet and exercise Before I hand out the task, take a minute or two 
to browse through the materials on the table. These materials may or may not be needed to 
complete the task, but you might find that  you can do a better job by using them some of the 
time. How much you use them, if a t  all, is  up  to you, but take a look right now just so you 
have an idea what is there. .. 

(Wait two or three minutes while students look a t  materials.) 

The task you will be doing today will take about half an  hour. Please take your time 
and make sure you are  writing the traces and step-by step notes of what your are thinking. 
Let's review the traces before we start, to be sure they are  fresh in your mind. (Point out 
reminder card on table.) 

1. Trace #1 is the Letter "A"-whenever you catch yourself letting your mind wander or 
thinking about something not related to the task, put an A in the margin. (You should take 
notes then about what you are  thinking, too, if possible-for instance,you might think 
"Better read t h a t  over." or "Ok, come on-concentrate!" So in general, write down 
whatever you think a s  often as  you can. 

2. Trace 12 i s  to UNDERLINE anything you think is mbre important than other 
information. Do this in your notes a s  well a s  in whatever you are  reading. 

3. Number 3 is to jot down any QUESTIONS tha t  come to mind, or anything that you think 
you should check out or clarify. (Any questions about this one?) 

4. The fourth trace is noting things tha t  you know or have experienced before that  this 
reminds you of. I t  might be an example of a concept, or a comparison to something you are  
familiar with. I call this making CONNECTIONS between this 'information or this task 
and things you know from somewhere else. 

OKAY-Do you think you can remember to write all this stuff down as  you work'? I know 
it's hard to do it when you are concentrating on the task, but it is important to try your best. 

ONE OTHER THING-If you don't understand something, or you have a quest,ion 
about how to do a questjon, ask your group members before you ask me. I'll be a t  the back i f '  
you get stuck, but rely on each other first. Also, keep in mind that you can work with each 
other on these tasks if you want to-as long as  you each hand in an answer and notes of 

7 

your own. So ifyou want to talk to each other about what you are doing, or interrupt another 
kid to ask something, feel free to do that. 



- 

TASK B INTRODUCTION . 

Today's task,is a h u t  cigarette smoking. Before I hand out the task, take a minute or 
two to browse through the materials on the table. Again today, you may or may not need 
these materials to complete the task, but you might find tha t  you can do a better job by using 
them some of the time. How much you use them, if a t  all, is up to you, but take a look so that  
you have an idea what is there. 

(Wait two or three minutes while students look a t  materials.) 

The task you will be dbirtg today will take about half an hour. Please take your time 
and make sure you are  writing the traces and step-by step notes of what your are  thinking. 
Let's review the traces once more, quickly, before we start ,  to be sure they are fresh in your 
mind. (Point out reminder card on table.) . 

b 
(Summarize the following): 

1. Trace #1  is the Letter "An-whenever you catch yourself letting your mind wander or 
thinking about something not related to the task, put an  A in the margin. (You should take 
notes then about what you are  thinking, too, if possible-for instance, you might think 
"Better read tha t  over." or "Ok, come on-concentrate!" So in general, write down 
whatever you think as' often a s  you can. 

2. Trace #2 is to UNDERLINE anything you thi,nk is more important than other 
information. Do this in your notes as  well a s  in whatever you are reading. 

3.  Number 3 is to jot down any QUESTIONS tha t  come to  mind, or anything tha t  you think 
you should check out or clarify. (Any questions about this one?) 

4 .  The fourth trace is noting things tha t  you know or have experienced before tha t  this 
reminds you of. It  might be an ex'ample of a concept, or a comparison to something you are  
familiar with. I call this making CONNECTIONS between this information or this task 
a n d  things you know from somewhere else. 

OKAY-Will you remember to write all this stuff down as  you work again today? 
Yesterday you all did a good job. Let's see if you can remember to write just a s  much of 
your thinking down this time. 

ALSO, REMEMBER AGAIN-If you don't understand something, or you have a 
question 'about how to do a question, ask your graup members before you ask me. 1'11 be a t  
the back if you get stuck, but rely on each other first. Also, keep in mind that  you can work 
with each other on these tasks if you want to-ss long a s  you each hand in an  answer and 
notes of your own. So if you want to talk to each other about what you are  doing, or interrupt = 

tinother kid to ask something, feel free to do that. 
1 



TASK CID INTRODUCI'ION 
(r 

Today there are two tasks to do. Each one takes about 15 minutes or so. The first one is 
about the risk of heart  attack, and the second one is about food poisoning. 

Before we start, take a look through the materials on the table. Again today, you may or 
may not need these materials to complete the task, but  you might find tha t  you can do a 
better job by using them some of the time. How much you use them, if a t  all, is up to you, but 
take a look so tha t  you have an idea what is there. P 

(Wait two or .three minutes while students look a t  materials.) 

Again, each task today will take about 15 minutes. Take your time and make sure you 
are  writing the TRACES and STEP-BY-STEP NOTES of what your a re  thinking.' Let's 
review the traces once more, quickly, before we start, to be sure they are fresh in your mind. 
(Point out reminder card on table.) 

(Summarize the following): 

1. Trace #1 is  the Letter "An-whenever you catch yourself letting your mind wander or 
thinking about something not related to the task, put an  A in the margin. (You should take 
notes thenuabout what you are  thinking, too, if possible-for instance, you might think 
"Better read t h a t  over." or "Ok, come on-soncentrate!" So in general, write down 
whatever you think a s  often as  you can. t 

2. Trace #2 is  to UNDERLINE anything you think is more important than other 
information. Do this in your notes as  well a s  in whatever you are reading. 

* 

3. Number 3 is to jot down any QUESTIONS that  come to mind, br anything that you think 
you should check out or clarify. (Any question's about this one?) 

4. The fourth trace is noting things that 'you know or have experienced before that  this  e 

reminds you of. I t  might be an  example of a concept, or a comparison to something you are 
familiar with. I call this making CONNECTIONS between this information or this task 
and things you know from somewhere else. 

OKAY-Will you remember to write all this stuff down as  you work again today'? 
Yesterday you all did a good job. Let's see if you can remember to write just a s  much of 
y&r thinking down this time. * ALSO, REMEMBER AGAIN-If you don't understand sogething,  or you have n 
question about how to do a questio>, ask your group members before you ask me. 1'11 be a t  
the back if you get stuck, but rely on each other first. Also, keep in mind that you can work 
withaeach other on these tasks if you want t e a s  long a s  you each hand in an answer and 
notes of ;our own. So if you want to talk to each o t h ~ r  about what you are doing, or interrupt 
another kid to ask something, feel free to do that. ; 



TASK E/F INTRODUCTION 
?. 

Today again there are two tasks to do. The first one takes about 15 minutes or so, and 
the second takes half an hour. The first task is about the the  topic of STRESS. The second 
task is about TREATING AND CURING DISEASES. 

Before d e  start, take a look through the materials on the table. -The  same conditions 
apply to day a s  the other days-that is, you may or may not need these materials to complete 
the task, but you might find that  you can do a better job by using them some of the time. As 
before, how much you use them, if a t  all, is up to you, but  take a look so tha t  you have a n  idea 
what is there. d 

( W a i t .  three minutes while students look a t  materials.) 

to take your time and make sure you are  writing the 
NOTES of what your are thinking. I'll just name the traces 

table.) 
practice with them by now. (Point out reminder card on 

(Summarize the following): - 

1. The letter "An is for when your attention wanders. 

2. Trace #2 is to UNDERLINE anything you think is more important than other 
information. 

3. Number 3 is to jot down any QUESTIONS that  come to mind, or anything that  you think 
you should check out or clarify. 

4 .  The fourth trace is making CONNECTIONS-showing when you are  reminded of 
t=something you already know or have experienced. 

'OKAY-Remember to write all this stuff down EVERY TIME IT HAPPENS. Today is the 
last day, so put all your thoughts into it! 

ALSO, REMEMBER AGAIN-If you don't understand something, or you have a # 

question about how to do a question, ask your group members before you ask me. If you 
want to talk to each other about what you are doing, or interrupt each other to ask something; 
feel free to do that. 



APPENDIX F 
Task Performan& b r i n g  Criteria 

SCORE CRITERIA 

Problem 1 
a)  must include exercises for a t  least five days 
b) each exercise may be included a maximum of twice in plan 
C) length of time for each exercise must be given 
d) calories expended must  fall between 3500-5000 calories 
Problem 2 
a) must include a t  least one food from each food group (combination 

group may be omitted) 
b) must include something to drink , 

i 

C) menu should add to appropriate amounts of carbohydrate, protein, 
and fat  

Task B 

* no omissions in meeting criteria above 
* maximum of 2 calculation errors permitted 

* 1-3 omissions or errors in meeting criteria 
* maximum of 4 calculation errors 
* total max omissions + errors = 4 

* more than 3 omis$$ns or errors in meeting criteria 
' 

* (or) more than 4 omissions/errois total 
* (or) one problem not attempted P 

SCORE CRITERIA 

a)'two extra risks (which are reasonable)must be mentioned 
b) description of each risk must be included 
C )  either i or ii (below) - 

i agreement with points and action plan gven  
ii. logical argument against recommendation(s) and logical * 

alternative(s) given Q 

* must meet all of a, b, and c (above) 

. * must meet a and b 
* OR must meet c (above) 

* anything less tha t  criteria for a score of 1 



/- 'F 

. 1. 

Task C f-% 

SCORE CRITERIA ' 

Task D 

* questions 1 and 2 must be answered correctly 
4 

* question la or l b  wrong or missing 
* OR Question 2 wrong or missing 

* more than one answer wrong or missing 

SCORE CRITERIA 

Task E 

* attack rates correct with maximum of one calculation error 
* correct identification of food responsible 

* 2-5 errors in culating attack rates 
* OR ofgfood 

* incorrect identification of food and 3-5 errors n attack rates -, 

* OR more than 5 errors in attack rates 

Q 

SCORE , CRITERIA 

a)  all three answers correct I o 

b) 2 events described 
C) 2 coping methods identified 
d) rationale for each coping method 

L 

* all of criteria above met, one weak rationale allowed 

* maximum of 1 criterion not met (at  all), may be weak in second 
criter,on (or partial) 

* rnay be weak or partial on three criteria, but then no criteria can be 
omitted completely. 

0 * anything less than criteria for score of 1 



Task F f 

SCORE CRITERIA 

2 a)  at least 3 diseases identified 
b) all 3 diseases described 
C) amount of $ to be spent on each identified 
d) logical mgument a s  to why spent $ this way 
* may be weak in b or d, but some attempt made 

t - (ONE of the following): 
* at least 2 diseases identified with descriptions, $ spent, and some 

a rgument  
* at least 3 diseases with descriptions, $ spent, ark4 no argument n s  to 

why 
* at least 3 diseases with descriptions, arguments included but no 

amounts of $ allotted 
* a t  least 3 diseases with descriptions, some argument and some 

cb amounts of $ allotted, but both the latter incomplete 

* anything less than criteria for score of 1 



Appendix G 

Tables G-1 to G-20 
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Table G-2 Correlations Among MQ Scores RepresentingvComponent Processes 
Aggregated Across Tasks.  

SUMS Att Reh GM CR SP SR Sel Con Org TP 
Attention(+) 
Rehedsal 17 
Global Mon. 08 38* 
cog. wg. -04 17 n 

a S. Planning 38* 37* 44* 28 
-22 -09 -25 -25 -46* Social Hcs. 

Selec%ivity -07 -16 -03 37* 01 - 17 
Connecting 21 - 18 28 17 44* -62* 32* 
Organizing 33* 39* 26 20 65" -32* 02 30" 
'I'. Planning -17 -13 -29 04 -68 -08 26 -28 -38* 

'I'ublc G-3 , Wi thin-Task c b r r e ~ a t i o n s  Between MQ a n d  Trace Scores, Task A 
!N=32)  
I Correlation's with task performance a r e  also shown.] 

'I'ltACES MQ 
Att(+) &h Mon Plan Sn Sel Con TP Perf 

A ' '  - -56% 0 1 03 -17 45, -06 -39* 11 -08 Off- task 
Comments  

a 

Rehearsa l  

MON 0 1 19 0 -04 25 -41" -30* 23 -02 Moni tor ing 

I'IAN ( X I  2U -10 15 -07 -29 07 -10 19 P l a n n i n g  

Slt . 1:I -04 19 23 14 2il 14 -30* -01 Social 
Resources 
Used 

Selecting 

(:ON 11 IS -24 c7 -10 19 29 ,. -21 02 -01 Connecting 
,rI' , (t) -16 -07 -15 02 22 12 11 -05 Tac t ica l  

P l a n n i n g  ' 

1'EX.F 14 31* -15 ' -16 -19 0 11 2.5 / T a s k  
Per fo rmance  



~abl;! G-4 Within-Task Correlations Between MQ and ~race"Scores ,  T a s k  R (N=3'3.I _--. 
'\ 

TRACES BE2 \., 
Att(+) Reh Mon P l a n  SR Sel Can TP Elcrf 

A T T  -47* 20 09 02 06 02 18 -24 -06 OfT- t l~sk  
C o m ~ n c n  t s  

REH -30* -20 -17 -08 40* -25 -01 -25 13 t tchcnrs i l l  

MON -25 - 19 -17 UCi 18 -03 19 -31* 12 M o n i t o r i n g  

PLAN -04 -17 -20 -07 -16 -18 34* -06 P l t i n n i l i g  

!3R - 13 21 01 10 '22 14 @3 -39* -01 Socia l  

CON 10 -19 -03 17 -16 -02 23 18 (r C o n ~ l ( b e t ~ n ~ :  

TP 10 18 % 07 -28 -26 (Mj 
-. 

f i  40 rl ' t lctic~ll  
1'1n1111 I n g  

J c 
Table G-5 Wi th in -Task  Corre la t ions  Between MQ a n d  T race  Scorcs ,  T a s k  C (N=:ItL) t 

7 

6 i 

MB 
At%(+) Reh Mon P lan  Sn Scl Con ' 1 '  Perf 

A T T  

REH 

MON 

PLAN 

sn 

SEL 

CON 

TP 

PERF' 04 10 ' -22 @ E  19 11 - 13 01 / T a s k  
+, I ' c r f 'o r rn i~ t iu~~ 



Table (3-6 Within-Task Correlations Between MQ and  Trace Scores, Task D (N=32) 
- 

I?tACES MQ 
/'7 Att(+) R& Mon Plan SR Sel Con TP Perf 

' IWH 15 

i /" MON -0 1 

c PIAN lf2 

SI1 17 

Off-task 
Comments  

Rehearsa l  

Moni tor ing 

P l a n n i n g  

Social 
Resources 
Used 

Selecting 

Connect ing 

Tac t i ca l  
P l a n n i n g  

-22 27 / T a s k  
Performance 

l'uble G-7 Withim'l'ask Correlations Between M Q  and  Trace Scores, Task E (N=32) 

MB 
Att(+) I k h  Mon Plan SR Sel Con TP Perf 

A 7' 'I' -35* -26 -31* -23 44* 09 -56* 12 -29 Off-task 
Comments  

Itll: 11 :Kj* 15 -04 -02 -20 -30* 29 05 01 Rehearsal  

MON 29 22 -19 02 -28 -40" 0 (33 05 Moni tor ing 

I ' IAN 1 1  (B -03 i5 -11  24 10 -03 30* q a n n i n g  
Y' 

Sl t 17 12 -04 -04 -14 -08 14 17 -22 Social 
Resources 
Used 

SEI, 0 1 3 27 0.2 -24 10 22 09 36* Selecting 

(:ON Cn Of, 11 12 20 18 0 -20 -04 Connect ing 

'1'1' 1: 1 (K -08 -16 -02 -29 -17 05 06 Tac t ica l  
P l a n n i n g  

I'ElW 0 7  %O 02 03 26 22 03 06 1 T a s k  . 
Per formance  

3 



Table G-8 Within-Task Correlations Between MQ and  Trace Scores, Task F (N=32) 2 
TRACES MB 

Att(+) Reh Mon Plan SR Sel Con TP Perf 

ATT -50* -24 -31* -23 15 3 8  Oi3 -11 Off-task . Comments  

REH 23 25 16 09 -05 0 12 ' 15 Rehearsul  

MON -22 -18 14 -21 02 01 -17 -09 -10 Monitoring 

PLAN 37 -11 -27 10 -06 17 O (Xi -09 P l a n n i n g  

SR 12 05 12 32* 35* 16 -17 -4Q* -07 Socinl 
Resources 
Used 

SlEL 40* 36* 42* 39* 09 18 11 04 3 Selecting 

CON 11 0'7 -06 -26 -34* -21 36* 27 -02 Connecting 

4 

PERF 35* 17 a .  09 05 (X3 -13 15 I T a s k  
Perform~inccl 

Table G-9 Correlations Among MQ Scores Iteflecting Component SRL I'roccssc!~, 

J Task A (N=32) . rr - 
ATT REH MON PLAN SH SEL CON 'I' I ' 

ATT 

REH 18 

. MON -20 - 13 

PLAN 18 09 '26 

SR -35* 06 03 -09 

SEL 05 -22 - 04 -24 29 
.J 

CON 35* -37*  -05 09 -64 - 06 

TP 02 14 - 16 -6 7 -18 - 02 - 09 

(* P 5 .05 Decimals omitted) 



Table G-10 Correlations Among MQ Scores Reflecting Component SRL Processes, 
Task B (N=32) 

- ATT REH MON PLAN SR SEL CON TP 

ATT 

REH -17 

MON -02 62* 

CON -22 -03 -10 "- 17 -43* -24 

TI' 29 -09 10 -35* -32* 07 - 12 

( *  p . O 5  Decimals omitted) 

Among MQ Scores Reflecting Component SRL processes, 
C (N=32) 

ATT R& MON PLAN SR SEL CON TP 

' ATT 

IWH 6 

MON 33* 10 

1'1 AN 4.1 * - 13 31* 
, St - 14 06 -07 -14 

SIQ, 01 - 15 01 n -23 

C O N  3 1 - 03 21 17 -43* 07 

'1'1' -37* .(I3 - 13 -52* -39* 21 - 11 

( '  p i 05 1)ecimals omitted) 



Table G-12 Correlations Among MQ Scores Reflecting Component SRL Processes, 
Task D (N=32) 

A T T  REH MON PLAN SR SEL CON TP 

A T T  

REH - 15 

MON -11 36* 

PLAN -03 
iY 

-06 16 

SR - 10 11 - 17 . -21 
4 

SEL -22 11 39* 3 l*  -29 * 

CON 01 - 18 22 36* -7 l*  56* 

TP - 08 16 11 -48* 38* -0 1 10 

(* P I .05 Decimals omitted) - 

Table G-13 Correlations Among MQ Scores Reflecting Component SHI, Processes, C+ 
Task E (N=32) f 

/ 
A T T  REH MON PLAN SR SEL CON TI' 

A T T  - 
t REH n 

MON 03 55* 

PLAN 41" 47* 44* 

CON 33* 34' ( 32' 36* -24 10 

(* P 5 .05 Decimals omitted) 



Table (2-14 Correlations Among MQ Scores Reflecting Component SRL Processes, 
Task F (N=32) 1 

1 Q 

ATT R M  lnord PLAN Slt SEL CON TP 
> 

ATT 

REH 38* 

MON 09 20 

PLAN 41* 68* 36* 

SR 07 - 16 05 06 

SElJ -05 -06 11 14 -12 

CON 06 18 11 18 -79* 11 

TP 04 -23 05 -40* -47* -07 29 

( *  P 5 .05 Decimals omitted) 

. 7 

' ' t  - 1 5  Correlations Among Traces Scores Reflecting Component SRL Processes, 
Task A (N=32) 

ATT REH ,MON PLAN SR SEL CON TP 

A'I'T r 
ItEH - 15 

MON 19 - 0'6 

I ' I M  -18 a3 08 

SIZ. - 17 -09 -02 07 

Sb3. 1 7  CK - 18 -0 1 04 

CON , -0 1 -0 1 a3 16 -03 29 

1' - 13 - 17 01 -22 14 40* 10 

( *  1' .05 Decimals omitted) 



Table G-16 Correlations Among Traces Scores Reflecting Component SRL Processes, 
Task B (N=32) 

ATT REH MON PLAN fli SEL CON TP 

ATT 

REH -01 

MON 34* 24 

PLAN -02 06 -06 

SR 29 -02 - 10 -02 

SEL - 17 12 - 11 10 12 

CON 03 -04 -05 25 03 -02 

TP - 12 06 -07 I3 -12 2 1 23 

(* P 5 .05 Decimals omitted) 

Table G-17 Correlations Among Traces Scores Reflecting Component S R L  I'rocossos, 
Task C (N=32) 

ATT REH MON PLAN SR. SEL CON 'I' I' 

ATT 

REH -0 1 

MON 25 40* 

PLAN 26 59* 30* 

SEL -06 21 17 39* 17 

CON 06 -08 23 -16 07 -26 

(* p 2 .05 Decimals omitted) 



Table G-18 Correlations Among Traces Scores Reflecting Component SRL Processes, 
Task D (N=32) 

ATT REH MON PLAN SR SEL CON TP 

ATT 

MON 5 l* -22 

PLAN -25 - 18 -29 

SEL - 03 -04 -34* 16 -2 1 

( *  p < .05 Decimals omitted) 

1L1hle G-19 Correlations Among Traces Scores Reflecting Component SRL Processes, 
Task E (N=32) 

ATT ItEH MON PLAN SR SEL CON TP 

A'I"I' 

MON 17 36* 

CON 10 -25 - 13 -06 02 - 15 

T 1' 21 '26 SO* -05 -14 03 - 16 

( *  i .O5'l)ecimi1ls omitted) 



Table G-20 Correlations Among Traces Scores Reflecting Cqmponent SRL Processes, 
Task F (N=32) 

ATT ' REH MON PLAN SR . SEX r CON TP 

ATT 

REH -30* 

MON 35* 00 

PLAN -18 -20 39* 

(* P < .05 ~Lc imal s  omitted) 


