DOCUMENT RESUME

ED 286 858 SP 029 421

AUTHOR Jones, Beau Fly, Ed.; And Others

TITLE Strategic Teaching and Learning: Cognitive
Instruction in the Content Areas.

INSTITUTION association for Supervision and Curriculum

Development, Alexandria, Va.; North Central Regional
Educatioral Lab., Elmhurst, IL.

REPORT NO ISBN-0-87120-147-X
PUB DATE 87
NOTE 176p.

AVAILABLE FROM Association for Supervision and Curriculum
Development, 125 N. West St., Alexandria, VA 22314
($10.00, ASCD-611-87030).

PUB TYPZE Guides - Classroom Use - Guides (For Teachers) (052)
-~ Books (010)

EDRS PRICE MF0l Plus Postage. PC Not Available from EDRS.

DESCRIPTORS Cognitive Processes; *Educational Strategies;
Elementary Secondary Education; *Instructional
Development; Instructional Effectiveness; Language
Arts; *Learning Strategies; Mathematics Instruction;
Science Instruction; Social Studies; Teacher
Effectiveness; Teaching Methods

ABSTRACT

This collection of essays focuses on the "strategic
teacning” model of cognitive instruction, a model which makes clear
the comnlex thinking process that teaching is, highlights the
importance of the teaching/learning connection. and aims at enabling
all types of students to become successful learners. The papers
consider the varied levels at which content can be learned and
emphasize the choice of appropriate strategies for effective
rcognitive instruction. The book's rirst part contains three papers,
written by the editors (Beau Fly Jones, Annemarie Sullivan Palincsar,
Donna Sederburg Ogle, and Eileen Glynn Carr), respectively entitled
"Learning and Thinking,"” "Strategic Thinking: A Cognitive Focus," and
"Planning for Strategic Teaching: An Example." These papers provide
generic planning guides that may be used to sequence curriculum and
instruction in various content areas for each phase of instruction.
Part 11 contains four papers: (1) "Strategic Teaching in Science"
(Charles W. Anderson); (2) "Strategic Teaching in Social Studies"
(Donna Alvermann); (3) "Strategic Teaching in Mathematics" (Mary
Montgnmery Lindquist); and (4) "Strategic Teaching in Literature"
(Richard Beach). Each chapter in Part II contains guidelines for
pla?ni?g that are adaptations of the generic guides offered in Part
I. (CB

KKK RKE KK KRR KRR AR KRR KRR AR R KRR KRR RRR KRR RRRR AR RR KRR KRR R AR KRR KRR R RR ARk ARAAA%

* Reproductions supplied by EDRS are the best that can be made *

* from the original document. *
RKEERRERKAE KRR KRR R KRR R RRRRKRKRT KRR KRR RAARARRARkAhkAkhkhkhkhkhkhkhkhkhkhhkhkhkhhkhkhhkhhkhhkkkk




L

y
»

LA

TS NP T

ol UL SFAAENS ST NI N S €W R, WAL DN R A

f - -- e s emsss o mmmees o oo

Strategic

Beau Fl v J()nCs Office of Educational Research and Improvement
RS . . TIONAL RESOURCES INFORMATION
Annemarie Sullivan Palincsar &% centen enio ©
N - oduced
Donna Sederburg Ogle s froem the. porson of orgamizetion
. , onginating 1t
) p‘leen Glynn C‘]rr " Minor changes have been made 10 IMprove
LS reproduction quahty
lC ’ @ Points of view or Opintons stated 1n this docu-
e ey enic I - - 2 ment do not necessanly represent official

Teaching

Learning:
Cognitive
]ns%rmuction
in the
Content Areas

“PERMISSION TO REPRODUCE THIS
MATERIAL IN MICROFICHE ONLY
FAS BEEN GRANTED BY

K Bioncht

TO THE EDUCATIONAL RESOURCES

INFORMATION CENTER (ERIC)."
U S OEPARTMENT OF EOUCATION

Edited by

OERI position or policy




14

’5~

- Strategic

Teaching

all

Learning

Cognitive

Instruction

- in the

Content Areas

Edited by
Beau Fly Jones

Annemarie Sullivan Palincsar

Donna Sederburg Ogle

Eileen Glynn Carr

ASTD

Association for Supervision and Curriculum Development

in cooperation with the

North Central Regional Educational Laboratory

3



g

Copyright 1987 by the North Central Regional Educational Laboratory

This book was produced by the Association for Supervision and Curriculum
Development in cooperation with the North Central Regional Educational
Laboratory. All rights reserved.

ASCD NCREL

125 N. West Street 295 Emroy Avenue
Alexandna, VA 22314-2798 Elmhurst, IL. 60126
Telephone 703-549-9110 Telephone 312-941-7677

ASCD publications present a variety of viewpoints The views expressed or
implied in this publication are not necessarily official pusitions of the Asso
ciation.

Executive Editor- Ronald S. Brandt
Manager of Publications. Nancy Carter Modrak
Art Director. Al Way

ASCD Stock Number: 611-87030
ISBN: 0-87120-147-X
Library of Congress Catalog Card Number: 87-071387

$10.00

4




Strategic Teaching

and Learning:
Cognitive Instruction
in the Content Areas

Foreword.. .....
Marcia Knoll

Introduction
The Editors

Papt I A FRAMEWORK I"OR STRATEGIC TEACHING

1 Learning and Thinking .
The Editors

Strategic Thinking A Cognitive Focus
The Editors

3 Planning for Strategic Teaching An Example
The Editors

[§%]

PART Il APPLICATIONS TO THE CONTENT AREAS . .

4. Strategic Teaching 'n Science ..
Charles W Anderson

5 Strategic Teaching in Social Studies
Donna Alvermann

6 Strategic Teaching in Mathematics
Mary Memigomery Lindqust

7 Strategic Teaching in Literature
Richard Beach

Conclusiuns. . ..
The Editors

About the Editors and Authors

vii

33

04

71

73

111

135

161

167



Acknowledgments

115 a fundamental assumption of this book that what we choose to teach
in the ¢ sroom should be an interaction of what we know about the
variables of instruction, learning, assessment, and contextual factors
This assumption has driven our quest as individuals and groups 10 de-
velop an mstructional framework for effective cogmuve nstrucaon
through four successive and related works
Parts of this framework were first developed by Jones, Friedman, Tinz-
mann, and Cox (1984) in a manual entitled Context-Drivent Comprebension In-
struction. A Model for Army Training Literature,, for the US Army Research In-
stitute for the Social and Behavioral Sciences (see also Jones 1985) The
framework was then modified considerably by Palincsar, Ogle, Jones, and Carr
(1986) for a videotape and facilitator's manual, %eaching Reading as Thinking
Third, Jones, Tinzmann, Friedman, and Walker (1987) applied this framework
to the language arts 1n a book for the National Education Association, Teaching
Thinking Skills in English/Language Arts, which focused on three key con-
cepts. strategic learning, the importance of organizational patterns, and stra-
tegic teaching This book apphes this same model to the content areas
We wish to acknowledge the help of many people who made thi> book
possible. Our most outstanding debt is to the four authors who applied our
model to the content areas. Charles W. Anderson, Michigan State University,
Mary Montgomery Lindquist, Columbus College, Columbus, Georgia, Donra
Alvermann, University of Georgia at Athens, and Richard Beach, University of
Minnesoia. In addition, we thank those who reviewed the first draft of this
book and provided many useful comments. Patricia F Campbell, University of
Maryland and representative, National Council of Teachers of Mathematics,
Joanne Capper, Executive Director, Center for Research into Practice, Sue Der-
ber, teacher, Carl Sandberg Elementary School, Springfield, Hlinois, Marie Espi-
nada, Willow Creek Junior High School and representative of the National Ed-
ucation Association, Owen Hem, Department of Social Studies and the
Humanties, Evanston High School, Evanston, Hlinois, William Holiday, Science
Teaching Center, University of Maryland, Joy Monahan, Reading Program Con-
sultant, Orange County Public Schools, Orlando, Florida, Marlys Peters, Minne-
sota State Department, and Thomas Stefanek, Wisconsin Department of Public
Instruction.
—The Editors




ERI!

’7

Foreword

his book will affect anyone who labors 1n behalf of students It takes

a courageous step beyond what 1s and why to what can be and how

Strategic Teaching and Learning =xplores the very heart of

schools. the complex tlunking process of teacling that enables all

types of students to become successful learners We cannot expect

teachers and their supervisors to teach as they were taught and expect desira-

ble results s well The job of teaching 1s fai more complex than simply deliv-

ering content Tms has always been the ase, but our recogmition of 1t now rep-
resents a crucial step toward meeting our goal of achievement for all

The new vision of teaching is one of a strategic process in which the
teacher takes the central role as both planner and mediator of learming The
teacher teaches not only content but the strategies required by that content to
make learning meaningful, integrated, and transferable Teachers have a dual
agenda 1n each centent area they must consider (1) winch strategies students
need 1n order to learn the content, and (2) how students can ve helped to learn
1o use those strategies. Teaching becomes a delicate balance 1mong content
goal., strategies required for achieving those goals, and the experiences stu-
dents bring to their learning,

The focus 1s on the student When planning, teachers first set outcomes
and then design instructional activities to match students’ prior knowledge, r.io-
tivanon, and sevel of interes: They evaluate available matenals and choose
presentation strategies to link where students are with where the content 1s ex-
pected to take them Throughout the process, teachers need to modify their
plans continuously on the basis of feedback, striving for balance between giving
students the guidance they need and the independence they desire

Strategic Teaching and Learning considers various levels at which content
ran be learned As teachers plan for instruct:on, they must differentiate strate-
gies to match students’ needs, helping less successful learness perform ade-
quately and assisting high-scoring students to master and use understandings
beyond those evaluated by tesus.

Strategic teaching 15 a demanding concept First, teachers must know the
content thoroughly: Second, they must be able to assess their students’ prior
knowledge and learming needs Third, they must be capable of analyzing text
and other instructional materials in order to use them well 1n the teaching/
learning effort Finally, they must understand thinking processes appropnate

vii




E

O

Strategic Teaching and Learning: Cognitive Instruction in the Coutent Areas

for learning and using the coritent and be able to match them to effecuve pre-
sentation strategies.

This mudel has many implicauons for supervisors We must accept the
challenge to influence textbook organization and construction, develop stra-
tegic teachers through pre- and mservice staff development efforts, and provide
the guidance, encouragement. and leadership for this dynamic process of
teaching.

If our goal is achievement for all, then we need to embrace a broader,
more encompassing defimuon of achievement that includes students’ under-
standing, integration, and application of concepts taught 1n school Achievement
for all has been a locked door for educators Now strategic teaching 1s offering
axcy that fits 1o use it, we neea to understand and accept the concept and then
help our teachers and colleagues by encouraging staff development and text re-
vision and by providing support for classroom implementation

This book represents ASCD's suppport for these efforts.

MARCIA Kals KnOLL
ASCD Prestdent, 1987-88
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Introduction

The Editors

Who Is the Audience for This Book?

Across the United States there 1s a ground swell of concern among teach-
ers, administrators, policymakers, and researchers about the need to teach
thinking skills. Everywhere, educators worry that students are unable to deal ef-
fecuvely with the thinking tasks required 1n an mformation-intensive socien
and that students generally are not achieving their highest potential In re-
sponse to this problem, there has been a national rush to implement recent re-
search emerging from the thinking skills movement The vield from this move-
ment 1s rich 1n documented instructional strategies that focus on teaching
thinking. Despate this, most approaches are content-free and often 1gnore the
special needs of low-achieving students. In contrast, our approach apphes di-
rectly to all content areas, including reading and literature, and to all students

This book 15 for the community of educators responsible for improving
the quahty of mnstruction for our nation’s youth Specifically, 1t 1s for teachers
and the mstructional leaders whe supervise them, for those who must develop
staff development programs 1n insenice and preservice contexts, for curricu-
tum developers 1n schiools, state education departments, publishing houses,
«nd the milary, for policymakers who must make decisions about policies for
students at risk and other nstructional 1ssues, and for researchers m content
areas, instructional design, and other areas.

What Is This Book About?

In une sense, this book 1s about students’ cognitive processing n that the
mstructional strategies we develop focus on teaching students how to process
information and to think independently and effectively Yet, in the final analysis
such a book must be about what Jones (1986) has called cogritire instriction
speaking broadly, cognitive instruction focuses on understanding and learning
how to learn as primary goals of instruction Drawn largely from research on
expert teaching and cognitive psychology, cognitive 1nstruction mcludes in-
struction 1n the various dimensions of thinking such as comprehending and
composing, problem solving and decision making, critical and creative think-
ing, and metacognition.

Although many 1n<tructional approaches apply concepts from this knowl-
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edge base and may legitimately be called cognitve instruction, the approach
we take in this book 15 called strategic teaching. This concept calls attention to
the role of the teacher as strategist, making decisions about the “what,” “how,”
and "when" of teaching and learning. “What" refers to making decisions about
the substance of instruction. the specific content, skalls, and straiegies “"How™
refers to making decisions about the particular procedures needed to imple-
ment a given strategy or skill and about teaching those procedures to students
“When™ refers to making decisions about the conditions under which 1t 15 ap-
propriate to apply a given strategy or skill and about teaching students this in-
formation Thus, making decisions about the content and the appropriate in-
structional strategies 15 =i the heart of strategic teaching

The role of the teacher 1n strategic teaching builds upon previous defini-
uons of the teacher as manager and instrucuional leader Yet the concept of stra-
tegic teaching focuses mainly on the role of the teacher as model and mediator
As 2 model, the strategic teacher demonstrates how to think through a given
task, how to apply the strategies, and “what 0 do when vou don't know what to
do” As a mediator, the strategic teacher intercedes between the students and
the learning enironment to help students learn and grow, antiapates problems
in learning and plans solutons to solve them, and guides and coaches students
through the initial phases of learning to independent learning

What differenuiates strategic teaching from other approaches to cognitive
instruction? [n one sense, little in our framework 15 "new” Good teachers have
been using most of the strategies 1n this book tor years. Nevertheless, our
framework has a number of distincuve features. These include the scope o our
framework—it applies to all content areas and to all studeras, the attent:n to
the dual agenda of teaching both content and strategies, the focu, on orga uza-
tional patterns and graphic outhning, the way of defining expleit strategy in-
struction, and, lasthy; our conceptudlization of learning and mstruction as oceur-
ring 1n phases with recursive thinking

Moreover, two resources 1n this book are rare 1n the research lnerature.
(1) the varous planning guides for each phase of instruction, and (2) detailed
descripuons of expert teachers thinking aloud as they plan instruction. These
resources consohidate research on learning, organizational patterns, and in-
struction 1n reading 1n the content areas of hterature, soctal studies, math, and
science These resources help the teacher and curniculum specialist integrate
the variables of instraction 1nto a cohesive plan for whole sequences of instruc-
uon that extend well beyond the concept of a single lesson

What Are the Uses of 1This Book?

The framework presented in this book has diverse uses. First, 1t protides
a common language und conceptual framework for teachers and admirs-
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Introduction

trators across the disciplines. Ths feature encourages commumcation, collab-
oration, and coordmaton for planning curriculum and instructiion i the differ-
ent content areas For example, if a whole school or district uses the same
approach, 1t 1s much easter to coordinate staff development Our framework
also facilnates coordinating the teaching of thinking and assessment across the
disciplines as well as the transfer of skills from one discipline to another More-
over, to the extent that communication and collaboration are increased, weach-
ers are less likely t feel 1solated from each other and from the process of de-
ciston making,

Second, our approach provides teachers and students with a repertoire of
teaching. learming strateges for immediate application as well as for long-term
use That 15, the nstructional strategies, planning guides, and thinking-aloud
models can be apphed directh and immediately in the classroom using exist
ing materials, thus, educators can use vur approach without avandoning time
tested instrucuonal matenials and strategies At the same time, curriculum de
velopers can use this approach to create new curriculum objectives and in
structional materials

Third, many of the teaching learning strategtes discussed 1n this book
truly mtegrate reading, uriting, and thinking within the varions content
areas Many insenice programs for teaching reading, writing, and thinking
across the curriculum 1in fact teach these processes separatel within 2 gnen
content area That ts, programs for reading in the content areas may be entirely
different from programs focusing on wriung or other thinking processes, and
teachers may not be tramed to integrate reading, writing, and thinking for spe-
cific school tasks Strategic teaching 1s devised o help teachers integrate read-
ing, writing, and other thinking processes for specific sequences of istruction
within each content area and across the various subgect areas

Finally, strategic teaching 1s mtended 1o be used with all stuclents so that
both bigh and low -achieting students may benyfit from the same instric
twnal strategres. Levin (19C7) argued that the reform movement has systemati
ally neglected educationally disadvantaged students He thinies this 1s so 1n
part because the special needs of students at risk are often ignored in plaaning
considerations and 1n part because existing interventions bave inconsistent as-
sumpticns  Parucularly damuaging 1s the widespread practice of resenang cog
it e instructisa tor teaching high-achieving students, thereby alluiting basic
alls mstrucuon to low -achieving students This practice deprives such students
of the very thing they need most

Our framework addresses thus problem directhy To explain, there are
many features 1n this framework that facilitate learning for high and low
shieving students These features include review, hinking new information to
prior knowledge, bramnstormung and thinking aloud, 1n-depth processing

ERIC 11
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through graplhuc outlming, summarizing, scaffolded instruction, and explet
strategy instruction. Ve hope that eachers and others can use thus framework
w jusufy policies w provide cogntuve instruction for low-achieving students

How Is This Book Organized?

The book 1s orgamized into two parts Part {, written by the editors, de-
seribes our working conclusions about learning and mstruction respectively
and provides generic planning guides for wderafying appropriae thinking pro
cesses, vrganizational patterns, and instructional strategies Ve propose n Part
I that these planning guides are generi in thatteachers and sdmunistrators may
use them to sequence curriculum and instruction in the various language arts
and in the content areas for each phase of mstruction preparation for learning,
presentaton of the content, and applicaton and integraton The remainder of
the book 1s essenually a test of that proposal We asked pronunent content re
searchers w0 apph our framework to their respective areas Charles Anderson
in science, Donna Ahvermann in social studies, Mary Lindguist in matheniaties,
and Richard Beach in lnerature Basieally, we ashed eac content specialist
three questions

1 Is the research presented tn Part Fof dus book consistent with research
n vour specific content arei’

2 To what extent can yvou apply our framework to instruction in vour con
tent area?

3 What adaptauons if amy, need 0 be made o wadh low- and high- hiey
ng students so that all crudents will benefit from cognitive mstruction?

Each chapter i Part H contams guidelines for planning that are essentally
adaptauons of the generwe planming gusdes in Parti These adaptatons sene as
examples for wachers in the vanous content areas

References
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The Editors

Learnin

an
Thinking

hy does a book on teaching begin with a chapter on learning?
Several strands of research suggest that what people think
about how students learn has a lot to do with what is taught in
the classroon and how it 1s taught Consider research on ex-
pert teaching, for example. Several studies suggest that effec-
tve teachers antiaapate how students will respond to specific content and what
problems they will have (e.g, Lemnhardt 1986) For examples of strategies that
utilize research on learning, we nught look at some of the more successful
tranung studies such as Schoenfeld's (1985) efforts to teach problem solving or
Palincsar’s method of reciprocal teaching (Palinesar and Brown 1984), 1n which
students learn to montor and direct their own learming A large part of what
makes these studies special 1s that the instructional methods they use mirror
assumptions about learning Finally, we think back to the number of criticisms
of classroom 1nstruction and nstructional materials as being ineffective be-
cause they did not reflect recent research on learning (e g, Durkin 1978-79,
Osborn, Jones, and Stein 1985).

Additionally, a fundamental wenet of developing effective teaching methods
1s that instruction should reflect what is known about learning (Brown, Cam-
prone, and Day 1981). That 1s, 1f there is convincing evidence that performance
can be modified by explicit strategy instruction, then as teachers, we would
want to include this struction 1n our lesson plans This does not mean that

3
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teachers should try 1o include everything “that research says™ in their lesson
plans or curriculums, or that research can provide the only criteria for lesson
planning. To the contrary, good lesson plans usually reflect a rich blend of
teacher experience and research What is important, however, is that one’s vi-
sion of education should include an understanding of how the best students
and the poorest students learn so that this knowledge can be used to improve
educational opportunities for all students.

This chapter articulates six related assumptions or propositions about
how students learn that have criucal implicauons for instruction (see Figure
11). These assumptions do not seek to be comprehensive Rather, we have se-
lected them for the soundness of the research base that supports them as well
as for their educational significance. Chapter 2 then discusses the implications
of these assumptions for instruction.

Figure 11. Research-Based Statements About Learning

[ 1 Leamning 1s Goal Onented I 2 Learning is Linking New Information
to Pnor Knowledge.

/4

6 Leaming is Influenceo -
Dovelopment by [ WHAT 1S LEARNING? | —] 3 mm;io'ga"'z‘"g

4 Learning 1s Acquiring a Repertoire
5 Leaming Occurs in Phases yet 1S of Cognitive and Metacognitive
Nonlinear Structures

Assumption 1: Learning is Goal Oriented.

Constructing Meaning and Independent Learning

It 1s rare to have consensus in any discipline, especially 1n education Yet
there 15 an increasing consensus among researchers and educators 1n various
fields of inquiry that learning 15 goal oriented (e g., Resnick 1984) Particularh,
there seems to be increasing agreement that the skilled learner strives to reach
two goals. to understand the meaning of the tasks at hand and to regulate his or
her own learning. This vision comes 1n part from research on cognition and in
part from research on metacognition (thinking about and controlling the pro-
cess of learning) In reading, for example, the model reader works actuvely to
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Learning and Thinking

construct or figure out the meaning of what 1s read and to monitor understand-
ing of the text at any given me (Brown 1985, Pearson 1985) In math, the ex-
pert problem solver seeks to understand not only “what to do and why” (Burns
1986) but also “what to do when you do not know what to do™

In addition to these “global” goals, the model learner may have any num-
ber of task-specific goals for a given learning context That 1s, a learner may set
substantive goals such as understanding a particular plot, as well as strategic
goals such as learning how to summarize well or developing strategies for deal-
ing with comprehension fallure These specific purposes for engaging in learn-
ing are powerful incentives for learning 1n a given situation, and they help the
learner focus on what 1s important (Mayer 1984, Paris and Winograd in prog-
ress).

The “New” Definition of Learning

The emphasis on the importance of construcing meaning and on inde-
pendent learning 1s hardly new to many educators Yet 1t is new 1n educauonal
history 1n that 1t contrasts sharply with previous understandings of how stu-
dents learn. Earher approaches assumed that learning was essentially a matter
of responding to the information that was given Reading, for example, was as-
sumed to be a passive activity, happening largely as a result of decoding and
learning the meaing of individual words The goal of reading therefore was to
“approximate” che text (Pearson 1985) There was also a widespread assump-
uon that intelligence was relatively unmodifiable either by schools or by the ef-
forts of the individual to control his or her own learning (Jensen 1969)

It 15 relauvely new 1n educational theory to conceptualize learning as
thirhing, that 15, as using prior knowledge and specific strategies to understand
the 1deas 1n a text as a whole or the elements of a problem as a whole It 15 also
fairly new to assume that schools do make a difference (Edmonds 1982}, that
the performance of low-achieving students 15 modifiable by providing appropri-
ate instructional experiences (Feuerstein 1980, Hunt 1972), and that we can
teach students to montor and control their own performances (Brown 1980)

This new portrait of the model learner 15 perhaps best expressed in Be-
coming a Nation of Readers (Anderson, Hiebert, Scot, and Wilkinson 1985), a
pohitical statement as much as a presentation of research Appornied to repre-
sent the consensus of recent research on reading, the authors portray the
model reader as active, strategic, planful, and construcuve 1n hinking the new
information to prior knowledge.

Significantly, each of these descriptive phrases pervades the hterature on
cogmion and metacogmition 1n areas such as problem solving in math and sc1-
ence (Schoenfeld 1985, Silver 1985), thinking (Bransford, Sherwood, Vve, and
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Rieser 1986, Resnick 1984. Sternberg 1985, 1986), misconception research 1n
science (Carey 1986), wniting (Scardamalia and Bereiter 1985). oral discourse
(Delia, O'Keefe, and O'Keefe 1982), and teacher thinking (Berliner 1986, Clark
and Peterson 1986).

Recent State Initiatives

Several state education departments have recently legislated new guide-
lines for curriculum develupment, instruction, or assessment that represent a
radical departure from existing approaches and philosophies. The Michigan
State Department of Education and the Michigan State Board of Educaton
(1986), for example, have legislated extensive changes for the Michigan Educa-
uonal Assessment Program (MEAP) to assess such things as knowledge of the
definition of reading as involving an interaction of the reader, the text, and the
instructional context, the use of prior knowledge in learning from text, and
knowledge of specific reading strategies This inutiative in testing parallels cur-
riculum revisions in reading Furthermore, Michigan is now 1n the process of
developing a position paper regarding teaching thinking to reflect recent re-
search in cognition and instruction

Similarly, the Wisconsin Department of Public Instruction (1986) has pro-
duced a curniculum guide in reading that explains how the learner constructs
meaning by activating prior knowledge and linking the information to be
learned to existing knowledge structures or schemata To implement their
guidelines for curriculum objectives, Wisconsin has developed a series of 13
videotapes for staff development and a series of interactive video programs for
primary school children called “Story Lords” involving instructional television
and computers (Wisconsin Instructional Television 1985)

These states are not alone 1n their efforts to revise curriculum objectuives
and nstructional materials to reflect recent research from cognitive psychol-
ogy The states of California, Flonida, Indiana, and Kentucky have passed legss-
lation to change the criteria of textbook adoption (Junes 1n press) Hlinois 15
the process of develoring a test similar to the new MEAP test, and Connecticut
and New Jersey have recently developed tests to assess specific thinking skalls
(see Educational Leadership 1985).

To summarize, there is an increasing consensus among educators and re-
searchers about the goals of learning as defined by cognitive psychology and
the implications of these conceptuahizations for curriculum, instruction, and as-
sessment These definitions emphasize the importance of prior knowledge and
strategy use in constructing meaning and becoming independent learners.
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Assumption 2: Learning is Linking New Information to
Prior Knowledge.

This assumption emerges from and extends assumptions related to the
goals of learning That 1s, researchers in various fields beheve that information
1 stored 1n memory 1n knowledge structures called schemata. A schema (the
singular of schemata) represents the sum of what the individual knows about a
given topic or thing, Schemata are not, however, simply collections of informa-
ton They are highly interrelated, and they have active properties that allow the
learner to engage in a variety of reflective and planful cognitive activities such
as making inferences and evaluating (Anderson 1984, Jenkins 1974) For exam-
ple, exsting knowledge structures about socioeconomic class, gangs, and so-
aal norm's allow the learner to make inferences about the meaning of the title
The Outsiders, by S. E Hinton.

Until recently, most of the research on schema theory has been driven by
efforts 10 account for knowledge acquisition 1n reading (Rumelhart 1980, Spiro
1980). However, schema eory 15 increasingly becoming a source of our un-
derstanding of problem solving, misconceptions 1n math and science, and his-
tening and writing

Reading

Schema theorists argue that the model reader usually begins the process
of reading by sk.mming features of the text such as the title, subtitles, graphics,
and perhaps simal segments of text such a. the introduction or summaries
This activates schemata of the content and perhaps schemata of urganizational
patterns and genre. The reader then uses this information t. form hypotheses
or predictions about the meaning of the text and the author’s intentions The
hypotheses and predictions thus become the purpose for reading in that the
reader reads n order to confirm or reject them At various times, the reader
may summarize or compare the new information to existing schemata in terms
of their match or fit with the hypotheses, and as the meaning 1s modified, new
questions arse that become the purpose for subsequent reading Throughout
this process, the reader uses prior knowledge to make inferences about the
meaning of implicit text (text that is unclear in some way), the relationship
among the 1deas 1n a text, the imphcations of what is read for changing one’s
prior knowledge, and the application of what 1s read for understanding phe-
nomena external to the text. (For readable accounts of the process of making
hypotheses and inferenc - from text, see Collins, Brown, and Larkin 1980, Tier-
ney 1983; or Wittrock 1983 )
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Problem Solving

The process of linking new information to prior knowledge applies to
problem solving as well In brief, the model learner enters the learning situation
with prior knowledge about various categories of problems, content, and a rep-
ertoire of existing solutions (Carpenter 1985) That 1s, he or she may skim the
problem features to determine the category of the problem or set of problems
(e g, subtraction, comparison) This process activates prior knowledge of the
relevant categories The activated information is then used to formulate hy-
potheses about the likely set of procedures for solving the problem and per-
haps about estimates regarding the likely outcome or results As problem solv-
ing progresses, the learner makes inferences about the meaning of the
problem, especially how to representit conceptually or graphically The learner
then compares this information to earlier predictions and estimates, revising
both prior knowledge of the category and the appropriate procedures or strat-
egy where appropriate. As parts of the problem are solved, new questions arise
to guide subsequent learning Or, as 1t becomes ¢lear that a given set of proce-
dures is not working, the problem solver may return to prior knowledge to con-
sider alternauive strategies, set subgoals, or redefine the problem. (For descrip-
tons of the process of problem solving, see Resnick 1985, Schoenfeld 1985, and
Silver 1985, an anthology of papers covering a broad range of topics ).

Composing

Interestungly. many of the processes involved 1n reading are also involved
in wriung Long before writing, the writer activates prior knowledge of such
things as the topic, specific text structures or writing plans, standards of perfor-
mance, and audience Much time may be spent reflecting about how to con-
struct meaning at vanous levels in terms of the text organization, style, specific
phrases or quotes, and 50 on As 1n reading and problem solving, these 1deas
guide writers to construct tentative productions that they constantly evaluate
against prior knowledge, goals, the audience, and so on Moreover, prior knowl-
edge changes as writers construct new meaning for themselves. (See Flower
and Hayes 1981 for a theorctical model of learning, Scardamalia and Berieter
1985 for a comprehensive review, Graves 1978 for descriptions of how students
learn to write in school contexts, and Pearson and Tierney 1984 for discussion
of parallels in reading and writing.)

Factors Affecting the Use of Prior Knowledge

Not surprisingly, the capability to hnk new information to prior knowledge
is markedly affected by many factors Generally speaking, students have diffi-
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culty acuvating the appropriate prior knowledge 1f the information at hand 1s
unclear, disorganized, or somehow lacking in meamng (cf, Bransford and
Johnson 1972, Shummerlik 1978). Purpose 1n reading also influences what is
learned For example, students told to read a description of a house from the
perspective of a home buyer will tend to remember such things as the location
and number of bathrooms, whereas students told to read the passage from the
perspective of a burglar will be more likely to recall information about security
systems and the number and location of windows (Anderson and Pichert 1978)

Other factors that structure the capability te link new information to prior
knowledge relate 1o the characteristics of the learner Particularly important is
the role of domain-specific knowledge. Specifically, lack of information about
the topic can seriously constrain the student’s capability to recognize patterns,
categorize or chunk new information, or generate analogies and rela.ed prob-
lems/situations (Resnick 1984). A study by de Groot (1965) provides a classic
example, He found that chess players had extraordinary recall of the location of
chess pieces when they were arranged 1n meaningful paterns, but no more
than average memory when pieces we . randomly arranged.

Bransford discusses the problem of inert knowledge This 1s knowledge
that students have but cannot access because they have not linked incoming in-
formation with related information and applications or because they lack re-
trieval strategies (Bransford, Sherwood, Vye, and Rieser 1986) Bran ord and
his colleagues cite interesting examples of access failure In one experiment, a
group of college students was given puzzles along with clues and nstructions
for using them to solve the puzzle A second group was given the clues but not
the explicit 1nstructions for how to use them Amazingly, studznts 1n the latter
group failed 1o use the clues despite the obvious connections between the
clues and the solutions! Other studies of access fallure have found that students
taught to solve one type of problem may not be able to solve problems that are
parallel in structure.

Being able 10 access and use information 1s also 1mportant in writing
Clearly, the age-old problem of “writer’s block™ bespeaks of some sort of mert
knowledge Ironically, we can also make the case that “kncwledge telling”™ may
stem 1n part from nert knowledge Knowledge telling refers to a phenomenon
reported by Scardamalia and Berexter (1985), that is, novice writers often “tell”
all they know with little effort to structure the information or develop key 1deas,
even though they may have a knowledge of organizational patterns that they
cosld use to organize their account

It 1s evident from this research that (1) success 1n many learning situations
depends on prior knowledge of specific content, and (2) the existence of prior
knowledge 15 not enough, either for comprehension and recall or for writing
and problem solving, Students must be able to access what they know How do
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good students do this? Clearly, the learning strategies used to encode, organize,
and retrieve information 1nfluence how easily knowledge may be accessed, and
we will discuss these strategies later Our focus here 15 on different types of
knowledge.

Types of Knowledge

Researchers describe different types of schemata Some are content spe-
cific, consisting largely of knowledge of concepts and facts, including knowl-
edge of organizational patterns and genre. This type of knowledge 1s called
declaranve knowledge—the “what” of learning Other schemata consist of 1n-
formation that tells us how to do something, such as how to predict This type
of knowledge is called procedural knowtedge—the "how” of learming. Addi-
tionally, psychologists refer to knowledge of conditions and contexts associated
with specific procedures, often called conditional knowledge—the “when”
and “why" of learning. Examples include knowing when to skim a text for gist
and when to study for in-depth understanding. Other examples include recog-
nizing that two problems are similar and therefore may be solved in similar
ways, knowing that it 1s most efficient to create subgoals, seeing the application
of specific concepts, and so on. Compared to novices, experts seem to have rel-
auvely more of all three types of knowledge, but researchers increasingly em-
phasize the importance of conditional knowledge in proficient learning More-
over, according to Collins, Brown, and Newman (in press), teaching students
conditional knowledge is a major component of the most successful nstruc-
tional programs (See also Bransford, Sherwood, Vye, Rieser 1986, Pars 1985,
Resmick 1984, 1985, Schoenfeld 1985, Winograd and Hare in press).

Assumption 3: Learning is Organizing Knowledge.
Characteristics of Organizational Patterns

An organizational pattern is an idenufiable arrangement of 1deas or nfor-
mation An organizational pattern can exist both “inside the head” as knowl-
edge of organizational patterns and “outside the head” as organizauonal pat-
terns 1n textual materials Thus, the compare-and-contrast pattern, for example,
can exist in the mind of the learner as well as on paper. The model reade:/
writer has knowledge of various characteristics of organizational patterns.

Two characteristics of interest here are genre and text structures Science
fiction, stories, poetry, and documentaries are examples of different genres.
Text structures most commonly associated with expository texts are compare
and contrast, cause 2nd effect, description, problem and solution, sequential,
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=nd zarcept and examples, accurding to Anderson and Armbruster (1984)
Tnese sanxtures niav b2 found i expository texts across the disciplines and 1n
fiction as well

Each of these structures has 1t onn distinctive characteristics that skilled
readers and writers leara to recognize and use to comprehend and produce in-
formatior effectvely. They kaew, for example, that autliors use cue words such
as "1n contrast” or “once unon a ume” 10 signal a parucular type of text struc-
ture or genre Model readers and writers are also aware of key questions or cat-
cgories of information associ.ted with particular genres, text structures, and
content topics. Researchers call these kev questions and categories frames.

Some frames are genc. 1« in that they may be found 1n various disciphnes.
Consider the problemvsolution text structure Key questions for such a frame
might include the followirg. Who has the problem? What 1s the problem? What
are the negative effe-ts of the problem? What are possible solutions? What are
possible consequences of each solution? Which solution is most appropriate?
Shehtly different questions may be used as this frame 1s adapted to particular
content areas. Thus, frames are essenually a means of representing text. Frame
questions and categories for various text structures that cut across disciplines
are given in Planning Guide 1 at the end of this chapter.

Other frames are content specific. Armbruster and Anderson (1985), for
example, describe the “region” frarne, which includes the fuliowing categories
of information. surface ieatures, rainfalVweather conditions, products, land-
marks, people/culture, and location 1n relation (o other areas Most geography
textbooks cover these categories of information, and 1t 1s likely that the skilled
reader or writer with knowledge of geograpny 15 at least implhiaitly aware that
these categories are typcially found in such texts Categores for story gram-
mars, such as knowledge about the character's goals and attempts to achieve
the goals, are frames typical of narrative texts such as those found m stories and
documentaries

Other examples of content-specific frames may also be found 1n this book
In Chapter 3, for exampk:, the teacher considers what categories of information
are most perunent to the unit on Jackson Additionally, Beach, in Chapter 7, dis-
cusses how students use hiterary frames to link new information to prior knowl-
edge Lindquist, in Chapter 6, refers repeatedly tH the need to understand the
structure of mathematics and presents various categories of math problems
These catagories are esseniially frames for solving story problems, and al-
though much of what is known about the text structures used in prose texts is
not applicable to mathemiatics, this 15 not becu e the concept of text structures
and frames 15 1rrelevant Rather, the problem s that we are only just beginning
to discover how text structures and frames are mamfested in the discaiphne of
mathematics, 1t is hoped nat the work of Carpenter (1985) and others 1n defin-
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ing math problem categories will make these concepts viable for mathemaucs
educators in future years

Organizational Patterns in Spoken Language and Graphics

Aithough most research on organizational patterns has been conducted
with students reading or writing prose, w< believe that these patterns are fun-
damental to a wide range of learning tasks inside and outside schools Consider,
for example, a child learning the difference between a dog and a cat, or the stu
dent studying types of leaves on a field trip In both instances, the learner may
encode the information as concepts and examples and/or compare-and-con-
trast patterns Moreover, thesc patterns are expressed in spoken language as
well as in written texts. The teacher who uses phrases such as "1n contrast™ or
emphasizes the word “because” when speaking is highlighting orgamizational
patterns with specific cue words in much the same way an author signals the
use of a parucular pattern with signal words. Unlike written language. however,
spoken language may also contain bedy language cues for organizational pat-
terns Using fingers to indicate sequential patterns or extending an arm with
the phrase, “on the one hand,” are examples These parallels between written
and spoken language exist because the printed te.t is essentially a realization
of the same language system as the spoken word (Stubbs 1980).

Thus, organizauonal patterns pervade our thinking, speech, writing, and
visual representations of knowledge How important are organizational pat-
terns 1n learning in different contexts®

The Effects of Organizational Patterns

In order 10 answer this question even 1n general terms, 1t 15 important to
understand the concept of considerate and mconsuderate text, comed by An-
derson and Armbruster (1984) A text 1s considerate when the text structure and
genre fit the writer’s purpose, are well-signaled by cue words, have coheron
and unity of theme, and are audience appropriate 1n terms of content and vo-
cabulary Inconsiderate text is text that 1s difficult to understand because 1t 15
poorly organized and poorly written, it may be mncoherent, lack signal words,
have inappropriate text structures, or have vocabulary that 1s too dense and 1n-
approprizte for the age level Whether a text 15 considerate or not has a great
deal to do with how the learner comprehends 1t.

First, considerate text that is well organized and well writen may facilitate
recall considerably, compared to poorly written text. Numerous studies have
siown that students of various ages and proficiency levels tend to use the struc-
tural information inherent 1n a text to organize their recall, if the text 15 well
signaled (e g , Meyer, Brandt, and Bluth 1980, Meyer 1984) Similarly, students of
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various ages seem 1o recall more familiar patterns, such us narrauves, beter
than patterns used 1n exposnory informauon, and more structured patterns,
such as compare and contrast, are usually better recalled than open-ended pat-
terns such as descripuon (Amiran and jJones 1982, Raphael and Kirscher 1985
Schnotz 1935) Even very young children are aware of and use the organiza-
uonal patterns in well-written stories 10 aid recall (e g, Stein and Glenn 1979,
Bruce 1984).

In contrast, inconsiderate texts are a major reason for comprehension fail-
ure For example, children become confused when elements of story gram-
mars are missing or do not conform o expectauons (e.g., Stein and Glenn
1979, Bruce 1984) Moreover, whereas proficient students seem o be able to 1m-
pose orgamzauor: and 1ntespretaton on poorly organized texts, this 1s not true
of less proficien. students These students respond very poorly 1o unorganized
informauon, but their performance can be improved markedly by using well-
orgamzed passages The imphcatons of this research suggest that providing
well-organized information 15 especially important for low-achieving students

These findings are consistent with research on the use of organizauonal
patterns 1n composiion That s, skalled writers tend 10 have well-orgamized and
well-signaled written responses when compared to less skilled writers Skilled
writers also have a repertoire of organizational patterns or wriung plans, and
they use this knowledge to facihitate the various phases of writing (Meyer 1982,
1984, Scardamalia and Berener 1985;. For example, skiiled writers may think
about which text structure 1s most appropriate for therr purpose A major 1ssue
1n current writing research 1s to understand the extent w which good wriung
15 the result of domain-specific knowledge versus knowledge of organizational
patterns In all likelihood, both are important

Additonally, an increasing body of Iiterature on expert novice research
suggests that a key characteristic of experts 1s having better organized and bet-
ter integrated knowledge structures than those of novices (e.g., Ballstaedt and
Mandl 1985) That ss, when expens and novices describe 10 researchers what
they know about a given topic using graphic representatons 1o display what
they knuw, the displays of novices show long strings of concepts that are essen-
ually addiuve 1n nawure In contrast, the representatons of experts show com-
plex organizaunonal structures wi1th many connections among the parts. Mure-
over, when experts are asked to learn new informauon, they integrate and
restructure what they learn by changing some concepts and showing how the
new concepts relate 1o old ones Novices seem simply 0 add the new informa-
uon o exsung structures 1n long, unconnected strings Sirilar findings have
been obtained 1n a strand of research on expert teachers (e g., Roehler 1987,
Leinhardt 1986) This research «« consistent with research on misconceptions
(see Anderson, this book) It s also consistent with research in problem solv-
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ing indicating that experts focus on relaung and representing informatton 1n a
cohesive, verbal, or visual representanon of 1ac (see Lindquist, this book)

Finally, there is a growing body of literature on the effects and functions of
using frames and graphic outlining on comprehension and recall in training
studies Graphic ouilines are visual representations of text such 45 semantic
maps, flow charts. 5:.d matrices or two-dimensional tables Whale this research
is discussed in more detail 1n Chapter 2, we want to touch on 1t here since
skilled readers and writers appear to be able to use frames and graphic out-
lines effectively tn learn from text and facilitate writing.

Of necessity, we will discuss frames and graphic outhines together
throughout this book. since research does not clearly disunguish the effects
and functions of one from the other Holley and Dansereau (1984) refer to
ke rners” use of frames and graphic outhnes as spatial learning strategies Therr
anthology provides numerous studies that show positive effects on students’
comprehension of teaching various systems of graphic outlines, most of which
involve some type of frame Furthermore, several studies suggest that students
may be taught to use frames and graphics (o structure summaries of informa-
tion to be learned (e g . Armbruster, Anderson, and Ostertag 1987, Bean, Singer,
Sorter. and Frazee 1986, Darch, Carnine, and Kameenur 1986)

Essentially, skilled readers who have internalized speafic frames or
graphic structures associated with a particular genre or text structure are able
to use that information 1n various ways. (1) to locate information 1n what they
read, (2) to represent information, (3) to select what 15 important and umm-
portant, (4) to impose organization on relauvely organized information or 1n-
formation that 1s only implicitly organized, (5) to integrate and synthesize infor-
mation from different locations within one text or from various texts, (6) to
sequence the order 1n which information 1s processed or produced n written
responses, (7) to link new informaton to prior experience, and (8) to restruc-
ture prior knowledge

(Several discussions of organizational patterns focus on classroom appls-
canons Anderson and Armbruster 1984, Armbruster 1986, Jones, Tin..mann,
Friedman, and Walker 1987, Van Patten, Chao, and Reigeluth 1986 )

Assumption 4: Learning is Strategic.

What does 1t mean to say that learning 1s strategic? In this section, we dis-
cuss the metacognitive aspects of being strategic and the operaung character-
1stics of skilled learning A discussion of speaific strategies and skills will be de-
ferred unul the next section because different strategies are used 1n different
phases of learming Here we will simply point out that a skill 1s a mental actn sty
that can be appliec to specific learning tasks Predicting, summarizing, and
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mapping are examples of skills Strategies are specific procedures or ways of
executing a given skill. Using a speaific set of summarizing rules or a parucular
procedure for predicting are examples of strategies

Mctacognitive Aspects of Learning

Learning 1s strategic in that model learners are aware of and control their
efforts to use parucular skills and strategies These characteristics of learning
are well defined in the concepts of strategic learning. comned by Paris, Lipson,
and Wixson (1983), and the good strategy user, coned by Pressley, Borkowsk,
and Schneider (in press)

Awareness refers not only 10 knowledge of specific cognitive strategies but
also to knowledge of how to use them and when they should be used Control
refers, 1n part, to the capability to monitor and direct |he success of the task at
hand, such as recogmizing that comprehension has failed, using fix-up strate-
gies, and checking an obtained answer against an estmation Additionally, a
large part of controlling strategy use relates to learners’ perseverance in moti-
vaung themselves, in making decisions about the importance of the task, in
managing their ume, and 1n therr attribution of success or failure (Paris and
Winograd in progress). That 1s, good learners tend to stick to the job or task un-
ul 1t 15 done to their sausfaction and to attribute their success to their own ef-
forts They are aware that they can do a great deal to control their own learn-
ing, and they constantly work to select appropniate strategies and to monitor
strategy use throughout the learning process Thus, good strategy users learn
how 1o kearn independently and efficiently In contrast, low-achieving students
tend 1o attribute the causes of their performance to luck or other factors beyond
their control and therefore are less involved in planning, monitoring, and revis-

ing

Characteristics of Skills and Strategies

Because of the vast hterature on skills and sirategies, we linmt ourselves
here to a few summary statements of some themes of recent research (See
Endnote 1 for references to tlus literature by subject area)

1 Effective learning involves being able to access particular strategies with
flexibiliy. Thus, an effective learner or good strategy user knows when to use a
given strategy as well as when to abandon it and select another one

2 Expert learners appear to be able to develop a repertoire of effective
cognitive and metacogmuve learning strategies spontaneously while progress-
ing through school, that 1s, without specially designed interventions

3 The behavior of younger and low-achieving students can sometimes be

1)
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substanually modified by effectve interventions involving exphcit strategy 1n-
struction and appropriate learning contexts.

4. There is no evidence in the research literature for limiting instruction
for less proficient or younger students to instruction in basic skills To the con-
trary, both types of students are able to learn what has been called "higher-or-
der thinking skills™ and strategies when provided with effective instruction

S. Substantial evidence indicates that many skills and strategies do not
transfer, sometimes not even to similar tasks. In general, the more specific the
skill or strategy, the less likely it 15 to transfer On the other hand, the more gen-
eral the strateggy, the less useful 1t is In teaching students to use any skill, it is
important to teach students how to transfer the skill or strategy to various tasks

6. Many of the same skills are critical across various content areas While
no single list of skills exists that 1s applicable to all content areas, a number of
core skills seem to show up 1n the research literature in various subject areas.
Exa. ples of core skills include activaung prior knowledge, representing the
text or problem, monitoring one's progress, and summarizing

7 There is a strong belief in the research hterature that learning is frag-
mented by 1solated skills instruction, specifically when skills are broken down
into myriads of smaller skills and taught as ends in themselves. This does not
mean that skills instruction should be abandoned To the contrary, there 1s a
need for explicit instruction in particular skills, and in scme cases subskills
And there is some agreement that students learn best when skills instruction
progresses from being teacher directed with a strong emphasis on modeling
and guided practice to being student directed, involving independent learning
How this should be done is still controversial

Limited Cognitive Capacity and the Thinking Skills Controversy

Basically, there are two points of view 1n this controversy On the one hand,
developers of thinking skills programs and some other researchers tend to ar-
gue that skills should be taught expliaitly in adjunct courses, so that learning of
skills does not interfere with learning of content On the other hand, some re-
searchers believe that students will acquire learning and thinking strategies in
the course of learning content and concepts 1n specific content areas, so that
explicit sktils instruction is not required or, if it is, it should be given within the
context of content courses (e.g., Glaser 1985) This controversy involves many
complex issues, but we will limit ourselves to three.

The first issue is related to the notion of general versus specific skills
Those who advocate explicit skills instruction believe that 1t is useful to teach
students general skills that apply to various types of problems and situations.
Others believe that the ability to make inferences and to generate new infor-
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mation depends on content-specific information and that these strategies do
not transfer—therefore, there is hittle pont in providing explicit skills 1nstruc-
tion (see Bransford, Sherwood, Vye, and Rieser 1986, Campione and Armbrus-
ter 1985).

A second argurnent relates to the concept of limited cognitive capacity.
Mandler (1967) and others have shown that learners’ capability to hold ntems of
information in working memory is limited to five to nine discrete stems  If sub-
stantial amounts of that capacity are used for skills instruction, less processing
“space” is left over for content instruction Therefore, since content 15 most im-
portant, we should not consume that space with skills 1nstruction (Kamil, per-
sonal communication, 1986) Ironically, Feuerstein (1980) uses this same con-
cept to argue for separate skills instruction. According to him, less proficient
students especially need substanual instruction in skills that are prerequisite to
affective thinking in the content areas. Therefore, we should not confound the
learning situation by trying to teach skills and content at the same time.

Third, an issue closely related to this debate is the issue of how to se-
quence skills instruction. Clearly, if an instructor 1s teaching skills 1n an adjunct
skills course, it is usefu! to sequence the instruction from simple to complex
However, the question arises as to the extent to which studerits need instruction
1n prerequisite subskills. A widespread practice in schools 15 to break each skll
into skill hierarchies such that the learner must master “lower level” skills be-
fore attempting “higher level” skills While evervone recognizes that these pro-
cedures are essential for concepts and skills that are in fact lnerarchical, such
as learning addition before multiplication, there ts a danger that this practice
will fracticnate learning 1n instances where holistic understanding 1s desirable,
as in reading (Anderson et al. 1985) In such instances, it may be possible to
teach given skalls holistically but with increasing complexity and diversity of
content (Burton, Brown, and Fischer 1984, Collins, Brown, and Newman 1n
press, Lesgold 1986). Whatever the context, it may be helpful to sequence 1n-
structional strategies to provide modeling, coaching, and the like (Collins,
Brown, and Newman in press).

Our position is consistent with that of Campione and Armbruster (1985)
They indicate that less proficient students may need sustained explicit skills in-
struction with lots of practice and feedback. Yet they acknowledge that such in-
struction would interfere with content instruction if content and sustained skalls
instruction were given simultaneously We would therefore support adjunct
skills 1nstruction with a strong content emphasis and much effort to make ap-
plicauons to the content areas, but only for vounger and jow-achieving students
For other students, we believe there is much merit to teaching skills within the
context of content courses, where possible.
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Assumption 5:
Learning Occurs in Phases Yet Is Recursive.

The new res.carch also emphasizes that reading, writing, and problem
solving are complex thinking processes involving different skills and strategies
at different phases of learning. Although researchers differ 1n the extent
which they delineate specific phases and in the labels they use to describe the
phases, we argue that thinking generally occurs in three phases. preparing for
learning, on-line processing, and consolidating/extending This view of think-
ing and learning as having three phases is consistent with other models (see
Endnote 2). We will show how these phases apply to reading and then consider
parallel processes in other areas.

Preparing for Learning

Initially, the model reader does something to activate prior knowledge
Sometimes this might entail skimming the text, a set of problems, or possibly a
data base. At other umes, this activating activity might be a mental review or
summary of previous learnings. The function of these activities is to focus atten-
tion on the content, text features, and appropriate reading strategies (Mayer
1984). The learner may use this information to form predictions, questions, or
hypotheses about the meaning of the specific text at hand It is also during this
phase that the learner may set specific purposes for reading, such as answering
specific questions, testing hypotheses, or confirming predictions

On-line Processing

As reading progresses, hypotheses are assessed against information in the
text or prior knowledge. Someumes hypotheses are confirmed and new ideas
are ass:milated. At other times. hypotheses are rejected because they are not
supported, or judgm.nt 1s withheld because of iradequate information. As new
ideas are assimilated or held in abeyance, readers raise new questions that
form the basis for new predictions and hypotheses. Thus, learning is essenually
a start/pause process in which readers monitor their comprehension by skills
such as self-questioning, looking back to venfy or clarify, looking ahead to antic-
1pate, selecting and summarizing what is important, and comparing new infor-
mation to prior knowledge In this phase, the reader is working actively to in-
tegrate incoming nformation with knowledge structures that have just been
reactivated. In essence, readers organize what they read and generate meaning
as they link individual bits of information to each other and to prior knowledge
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Consolidating/Extending

After reading various text segments and forming suome sense of their
meaning, readers may engage 1n a variety of acuvities to understand the text as
a whole, 10 consolidate what was learned, and to integrate new constructions
with prior knowledge in long-term memorY. Some of these cognitive ac ities,
such as summarizing and linking new information to prior knowledge, may be
the same as those engaged in during on-line processing Others 1nvolve con
necting ideas from different parts of the text using categorizing, mapping or
graphic outlining, looking back to idenufy gaps in understanding, and tne like
In the case of misconceptions or contradictory irformation, the model reader
will probably spend some tme trying to reconcile the disciplinary view with
nave assumptions based on intuition or incomplete observation stored 1n long-
term memory. Sull other consolidating activities involve efforts to articulate
what was learned about the content or the use of a given strategy AC *tionally,
the model reader may seek to extend what was learned by applying the new
knowiedge or skills 10 novel examples and thinking abouut how to transfer what
was learned. Schoenfeld (1985) refe.s to such cousiderations as “debriefing”
sessions.

Recursive and Noalinear Thinking

Unlike writing researchers and thinking rescuarchers, few reading re-
sear chers refer eapliutly to reading as a nonlirear thinking 1ocess An excep-
ton here 15 Vygotsky (1962), who states that when we connect a new 1dea to
somathing familiar, we may have to go back 1nto memory and verify 1t or else
connect 1t to something different and rethink These processes recur Although
the concept of recursiveness 1s not prominent in reading research, this notion
of recurring cycles of thought 1s strongly implied 1n most accounts of reading as
well as 1n ratiorales for instruction involving the start/pause process described
above. That 15, anucipating what is to come and thinking back to compare new
information to prior knowledge within each phase of reading are fundamen-
tally nonlinear thinking strategies. Similarly, the cycles of stopping to check for
understanding or reflect on the author’s purpose, looking back to clarify or ver-
ify and the like are 1nherently nonlinear in nature and 1nvolve nonhinear read
ng (not reading word by word or line by line).

Phases of Learning in Other Areas

While there are different delineations and labels for the phases of learning
in composing, listzning, and speaking, (as there are in reading research), pro-
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ficient learners engage different skills and strategies in different phases of
thinking as they compose, listen, generate arguments, and engage in other
thinking activities. Models of listening (e.g., Lundsteen 1979) and argumenta-
ton (e g., Toulmin 1984), for example, conceptualize information processing 1n
terms of flowcharts with branching proccdures, allowing for nonlinear think-
ing and sometimes iterative cycles. Similarly, models of writing (e.g., Flower
and Hayes 1981) emphasize that the process of writing consists largely of itera-
uve cycles of planning, drafting, monitoring, editing, and revising, including the
possibility of returning to the planning stage and replanning the whole com-
positon. Thus, as 1n accounts of reading, these descriptions of writing suggest
that writing is sequential yet has recursive cycles.

Although there is httle explicit reference in writing, listening, and argu-
mentauon research to consolidating and extending learning, 1t 1s eviderit that
model learncrs refine and restructure their knowledge in the process of writ-
ing, developing an argument, and histening To the extent that this is true, it
seems likely that articulating new learnings and questions in conferences, peer
ediing, and self- iestioning would be important activities to consohdate and
extend learrung. These notions of process are compatible with the description
of phases of learning in reading research described above.

The literature also has references to phases of problem solving No doubt
much of this stems from Polya’s (1945) mode! identifying four phases under-
standing the problem, devising a plan, carrying out the plan, and looking back
to check for errors as well as to determine general principles and their appli-
cations. Lester (1985) has modified Polya's model to emphasize the coordina-
tion of metacognitive and cognitive strategies before problem solving (orienta-
tion}, during problem solving (organizauon and execution), and after it
(verificanon). While these models seem somewhat linear and sequential, ver:-
fication refers to evaluating in every phase 1n much the same way that is sug
gested 1n reading research. Moreover, there is reference to nonlinear thinking
1n problem solving (Resnick 1984, Schoenfeld 1985). That is, problem solving 1s
not merely a matter of deciding what strategies to use, applying them 1n a spe-
cific order, and finding a solution, there is much experimentation, reflection, re-
thinking, and seeking alternative solutions.

Finally, conceptual change 1n science also seems to occur 1n phases  That
15, the science learner apparently has a broad range of misconceptions about
light, motion, photosynthesis, and other physical phenomena These views con-
flict with disciphinary knowledge but are rarely confrunted directly Skilled
learners may be aware early on that the new information contradicts or 1s 1n-
consistent with prior knowledge. Thus, they seek first to understand the new
informauor as they process the information (building) and then tu reconaile it
with the old tnformauon (consolidation) Learners who do not progress
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through this process of confrontation and integration may maintain contradic-
tory or inconsistent views or have incomplete understanding.

Planning Guide 1 at the end of this chapter attempts to capture the es-
sence of these phases of conceptual change for various thinking processes
This guide should not be seen as a checklist of skills to be taught as ends 1n
themselves. Nor should it be thought that any one sequence of learning contains
all of these skills, or that a skill listed in one phase is likely to be used only in
that phase. Rather, the skills in this guide represent a repertoire of selected
skills that the learner may call on at any given time to aid learning in a particu-
lar situation. Possibly, all or most of these skills might be used in some learning
situations, just as it is possible that only a few of them may be called upon for a
particular task. And certainly, given the recursive nature of learnig and think-
ing, it is likely that the same skill may be used in more than one phase. The
skills are organized in phases because learning seems to occur in phases, and
different strategies may be used in each phase (cf Marzano, Brandt, Hughes,
Jones, Presseisen, Rankin, and Suhor 1n press).

Assumption 6: Learning is Influenced by Development.

An important strand of recent research involves comparisons of experts
~nd skilled learners versus novices and less proficient students as well as com-
parisons of younger and older students. Although many differences among
these groups have been documented, most of them relate to differences in
prior knowledge, including knowledge of vocabulary, and 1o differences in the
repertoire of cognitive and metacognitive strategies Hence, it is not clear
whether skilled students, compared to unskilled students, begin school with
greater prior knowledge and more effective strategies or whether these differ-
ences develop over time. Probably both situations are true and 1t 1s evident that,
once established, these differences tend to be self-perpetuating without inter-
vention.

Less Proficient Students

Fortunately, substantial evidence indicates that low-achieving students can
be taught to use various learning/thinking strategies such as categorizing or
summarizing (e.g., Brown, Campione, and Day 1981, Holley and Dansereau
1984, Weinstein and Underwood 1985). At the same tume, low-achieving stu-
dents need diverse opportunities to practice and apply skills to varied contexts
with corrective feedback as well as sustained, explicit strategy instruction with
strong metacognitive components (Garner, Hare, Alexander, Haynes, and Win-
ograd 1984). In fact, Derry and Murphy (1986) state that we know how to teach
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the learner to use learning strategies, but that 15 not enough if the metacogni-
tive processes are not operating effectively

Automaticity

Automaticity is the capability of the learner to think quickly with little
awareness of processing information consciously It 1s a major 1ssue concerning
the development of experuse 1n acquiring knowledge of content and the devel-
opment of skill proficiency. That is, several strands of developmental research
in reading and learning indicate that proficient learners process information
much more quickly than do less proficient learners (e.g, Lesgold 1986) Fur-
thermcre, proficient learners may not benefit from strategy training (Pressley
et al. in press). Instead, explicit strategy instrucion may even inhibit model
learners’ performance of a variety of learning and reading tasks Generally, this
research suggests that proficient learning 1nvolves a certain degree of automat-
icity that may be disrup:ed by inappropriate interventions

* * *

In summary, we found that thinking is oriented toward general purposes
to understand, to construct meaning, to solve problems, ¢ become indepen-
dent as learners The essence of learning, according to various strands of re-
search, 15 to link new information to prior knowledge. Good learners do this by
drawing upon a repertoire of cognitive and metacognitive strategies It was ar-
gued that these strategr s could be learned 1n vanous sequences Knowledge
refers not only to knowledge of the facts and concepts related to specific topic
areas, but also to knowledge of cognitive and metacognitive strategies and
knowledge of the genres and organizational patterns used in different types of
text.

Addiuonally, thinking is a process that typically involves anticipation, on-
line processing that builds on what is learned, and consolidating, integrating,
and extending. However, a key part of this argument is that thinking 15 neither
continuous nor linear That 1s, the model learner may stop thinking at any time
to reflect on the process of learning, the relationship among ideas and infor-
mation 1n different parts of a text or data base, or the linkages between new 1n-
formanon and prior knowledge. Additionally, the learner may return to earlier
hypotheses to confirm or reject them as well as test incoming information
against previously held standards of logic or prior knowledge. In fact, the
learner may use sets of strategies 1n variable sequences or in iterative cycles.

In closing, we might describe learning with an analogy to a well-orches-
trated symphony, aimed to blend both familiar and new sounds. A symphony 15
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the complex interplay of composer, conductor, the repertoire of nstrumerts,
and the various dimensions of music Each instrument 15 us:d strategically to
interact with other instruments toward a rich construction of themes progress-
ing in phases, with some themes recurring and others driving the movement
forward toward a conclusion or resolution Finally, each symphony stands alone
in 1ts meaning, vet has a relanonship to the symphonies that came before and
those that will come later. Similarly, learning 1s a complex interaction of the
learner, the instructional matwnals, the repertoire of available learning strate-
gies, and the context, including the teacher The skilled learner approaches each
task strategically toward the goal of constructing meaning Somie strategies fo-
cus on understanding the incoming information, others strive to relate the
meaning to earlier predictions, and sul! others work to integrate the new infor-
mauion with prior knowledge.

Planning Guide 1
Frames for Generic Organizational Patterns

TEXTS CONTAINING ONLY ONE MAJOR ELEMENT OR IDEA AND SUPPORTING INFORMATION

1. Deacription of One Thing. Descnpton of one thing tn iterature may focus on the characters,
places, and obyects [n such descnptions, it 1s cntical to dentify the th.ng being descnbed and its attnbutes
Descnptrve texts are sometimes referred to as list or collection struclures because the attnbutes may be
descnbdod In any order Descnipbon in context area passages me, be guded Ly content-specific frames
such as the regon frame

2 Proposition/Sipport. Propostion/support 12 a very common paragraph structure. In s most
simple form, it 13 & statament plus information sixporting the statement These structures are difficult to
recognize because there are few easily recognizable signal words Moreover, close inspection often reveals
that they are other patterns such as description, or concept/definiton Frame categones for a thems para-
graph Include the statement of the theme, elaboration and interpretation of the theme, and supporting
informaton such 2= axamp'ss, quotes, and other informaton  Proposition/support paragraphs often have
more than one leve! of ideas, such as major and minor ideas.

3 Argumentsiion for a Single Thing. These frames also provide for varying degrees of compiaxity
Simple arguments contain only two categories of informaton- the staternent of a conclusion (an opinion or
action) and premises (reasons, examples, facts, quotes, etc ) which support the conclusion More complex
argumentation framas have explanations for the reasons and complex chains of reasoning as weil as support
for the reasons What Is critical In comprehending and composing an argument is the adequacy of the logic
hinking the premises ‘o the conclusion. This logic includes questioning the adequacy of the information 1n
mary instances but focuses on the quality of reasoning.

4 Concept/Definition for One Thing. To understand a single concept, it is important to know the
following Whatis the thng? What category does it belong to? What are its cntical attnbutes? Other questions
may include. How does it work? What does it do? What are its functions? What are exampies of 1t? And,
where appropnate, what are Some nonexampies? Concept/definthion paragraphs anse tn literature 1n such
works as The Search for Excelience by Thomas Peters and Robert Waterman, or Cnme and Punishment
by Fydor Dostoevsks.

TEXTS DESCRIBING A SEQUENCE
5. Sequential Taxt:. Sequential structures Involve erther a chronological order or logical order, even

if they are not presented In the correct order Therefore, it i1s often an important task to understand or predict
the coftect sequence of events In Iterature and histoncal texts, this may mean irtegrating the events In
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flashbacks or forecasts of events 1o come In content texts, sequential texts may be swps in a procedure
(0.9., how milk 18 pasteurized), stages of development of something (e g, the stages n the life cycle of
primates).

In such instances, it is important for the teacher and students to address the following categones:
identity the name of the object, procedure, or initating event; describe the stages, steps, sanes, showing
hov one leads 1o ancther; and describe the final outcome

6 Goal/Action/Outcome. Since much of human behavior in titerature or any narrative is goal oriented
(e g . winning out when one is handicappec, surviving under difficult circumstances), a useful way to
summarize such behavior is 10 identify the goals, actons, and outcomes of the person or group. Charty,
there is a sequential component in goal/action/outcome frames, though it is often the case that the goal is
not revealed or imphed early in the text.

TEXTS CONTAINING TWO OR MORE IMPORTANT ELEMENTS/IDEAS

7. Compere/Contrast Two or More Things. The two slements in a compare/contrast frame are the
set of similarities and the set of differences. Typically, these structures identity what is being compared, the
points that are being compared, the ways in which they are similar, the ways in which they are differert,
and sometimes a summary statement indicating that the things compared are more aiike than driferent or
vice versa. However, there are different ways 10 organize compare/contrast structures: the whole set of
similarites followed by the whole set of drferences or vica versa; point by point compansons of the similanties
and differences. und mixnes of these two patiems.

Descriptions of two or more things and discussion of two or more concepts of & concept hierarchy
involve all of the categories of compare/contrast frames.

8. Problem/Solution. Most problem-solving frames pertaining to people in fiction and history focus
on identitying who had the croblem, the general definition of the problem, s causes and effects, actions
takan t", soive the problem, and the effects of the actions. Such frames may also contain elements f decision
making such as defining the available options, resources, and the consaquences of sach option. Problem/
soluton frames for ierature mary focus on identitying the process of looking for sokutions and the causal
connecton or explanation for the solution Problemvsolubon frames also have a sequential component.

9. Cause/Effect. These frames involve establishing the effect, its cause or causes, and often an
explanation linking the cause, _, to the etiect. Compiex cause/effect frames mey involve a sequeial chain
of causes and/or interaction of vanous factors as well as muitiple effects. Clearty, these frames are inharently
sequential in reality, though descriptons often begin with the effects ard then discuss the causes

10. interaction Framse (Cooperation and Conflict). Much of good literature involves the interacton
of two or more persons or groups (8.9.. the interaction of a child and an animal or a chiid and his/her
parents). To comprehend the nature of their interaction, the key questons are: What are the persons/groups?
What were their goals? What was the nature of their intcraction. confiict or cooperation? How did the v act
and react? (Dud the interaction involve conflict or cooperation?) What wes the outcome for each person/
group? interaction frames contain both sequential organization and compare/contrast organizaton This
patterr is present in William Golding’s Lord of the Flies at two different levels. One level is the interaction of
the main characters, and another level is the confict between the democratic group and the totaltanan
groug,.

Aepnnted with permession trom Thinking Skolfs Instruction in Enghshitanguage Arts, pubiished by the National Educaton
Association, 1987
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Planning Guide 2
Thinking Processes
Thinking Processes instructionai Strategies
PREPARATION FOR LEARNING PREPARATION FOR LEARNING
objective/task
tefine leaming objectives
consiier task/audience
determine criteria for success

Preview/Select materialsicues at hand
skim features, graph«c aids
determine coment focus/organizatonal pattern

Activate prior knowledge
access content and vocabulary
acLess categories and structure
access

Focus interest/Set purpose
form hypotheses and questons/make predictions
represent/organize ideas (categorize/outiing)

ON-LINE PROCESSING (Text Segmants) PRESENTATION OF CONTENT
Modify Hypotheses!Clarify ideas

check hypothesds, predictions, guestions

compare 10 prior knowledge

ask clanfication

examine logic of argument, flow ol deas

gonerale New questions

Integrate idoss

select important concepts/words
connact and organize eas, summanze

Assimilate now xdeas

artculate changes in knowledge
evakiate ideas/products
withhold judgment

CONSOLIDATING/EXTENLCYNG (“The Big Picture”) APPLICATION AND INTEGRATION
Integrate/organize meaning ifor whole

categorize and integrate infonmation, conckide

summarize key ideas and connections

evaluate/revise/edi

Assess achievement of purpose/leaming
compare new leamings 1o prior knowledge
Wentfy gaps in leaming and tnformation
generate new questions/next sieps

Extend leamning
transiate/apply 1o new situatons
rehearse and study

O
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Endnotes

' For Strategies for Comprebending Written and Spoken Prose See Anderson and
Armbruster (1984) for a good discussion of research on study skalls, Collins, Brown, and
Larkin (1980) for a description of the skills used in making inferences from text, Derry
and Murphy (1986) for a comprehensive review of research on learning strategies and
1ssues about implementing them 1n the classroom, Jonasen (1985) for a review of re-
search on stralegies that utilize the various features of a text  riedman (1983), O'Keefe
(1986), and Lundsteen (1979) for discussions of critical thinking skulls involved 1n listen-
ing, Mayer (1984) and Weinstein and Mayer (1985) for a good discussion: of elaboration
strategies in which the learner focuses on construct- .g linkages among the ideas o
prior knowledge and to each other through analogies .ind other elaboration techmiques
See also Weinstein and Underwood (1985) for a discuss:on of an effectve kearning strat-
egies course and a test for assessing the use of specific leaming strategies.

' For Composing Prase Text and Argumenitation. See Applebee (1984) for a discus-
ston of writing and reasoning, Delia, O'Keefe, and O’Keefe (1982, and La Fleur (1985)
for descriptions of the strategies and skills involved 1n argumentation and oral dis-
course, Scardamalia and Berieter (1985) for a comprehensive review of the range of
skills and strategies involved in writing.

For Problem-Solving Skills and Strategies. See Branca (1985) for a description of
skills involved 1n problem formulauon, problem solving, verifying, and mntegrating,
Bransford, Sherwood, Vye, and Rieser (1986) and Gick (1986) for a discussion of the re-
lation between domain specific knowledge and skills knowledge and the problem of
transfer, Roth (1985) for in-depth descriptions of the effective and ineffective strategtes
middle school students use in processing science texts and dealing with misconcep-
tions, Schoenfeld (1985) and Thompson (1985) for extensive descriptions of the strate-
gres and skills needed for problem solving in mathematics, and Mayer (1985) for the 1m-
plications of cognitive psychology on leaming and instruction for mathematical problem
solving.

For General Classifications of Thinking Skills See Costa (1985a) for a comprehen-
sive anthology of program developers and analysts of the thinking skills movement, Se-
gal, Chipman, and Glaser (1985) for descriptions and analysis of exemplary thinking
skills programs and issues related to implementing and evaluating them, Chance (1986)
and Nickerson, Perkins, and Smuth (1985) for recent descriptions and classifications of
thinking skills programs, * “wrzano, Brandi, Hughes, Jones, Presseisen, Rankin, and su-
hor (in press) for a comprehensive and systematic treatment of the thinking skalls/steat-
egies and processes involved in the various dimensions of thinking, and Baron and
Sternberg (1987) for an excelient discussion of tssues and themes 1n the thinking skills
movement and the presentation of selected programs.

For Metacognitwe Strategies See Brown (1985) for a discussion of teaching reading
as {metacognitive) thinking and the implications for curriculum and instruction, and
Brown, Bransford, Ferrara, and Campione (1983) for a general statement of the role of
metacognition See Palincsar and Brown (1984), Parts, Cross, and Wixson (1983 ), Pres-
sley, Borkowskt, and Schneider (in press), and Bean, Singer, Sorter, and Frazee (1986)
for descriptions of effective training programs with a strong metacognitive component.
See also Thomas and Rohwer (1986) for a discussica of a model of autonomous learning
In contexts requiring academic studying

The nouon that learning progresses in phases 1< hardly a new idea It 1s new 1n
comparison (o the traditonal stumulus-response model of behaviorisi However, Costa
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(1985b) compared ¥ different models of thinking and found that all of them concep-
walized mstruction 1n terms of three phases, albeit using very different terminology
Basically, most of these models follow an inpuvorganization/output model that is prom-
nent In current information processing models
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Strategic
Teaching:
A Cognitive
Focus

The decent docent doesn't doze

|
|
\
|
|
He (eaches standing on his toes.
His students dassn't doze ar.d does,
And that's what teaching is and was
—David McCord
What Cheer (1945)
he litle verse above captures the spirit of this chapter This is a
chapter about how teacirers teach “on their toes” and induce their

students to ‘ do ' and not to doze. Being on one’s toes has been pop-

ularized in the teacher-effects literature as “with-it-ness” and refers

to an array of teaching skills, many of which fall under the dcmains
of leadership and management. Considerable evidence suggests that a teacher's
ability to allocate the approgpriate time for insuruction, to provide smooth trar-
sitions during the academic day, to generate and consistently apply ,ules and
procedures in the classroom, and to pace instruction enhances the uses of in-
structional time {(Brophy a1d Good 1986, Duffy 1984). These management activ-
ities serve to prepare a sound learning environment and to provide an advan-
tageous position for strategic teaching Thus, the role of management in
teaching is an important precursor to strategic teachirg.
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Strategic teaching exterds the notion of with-it-ness to focus on the cog-
nitive activities in which teachers and learners engage Speaking broadly, stra-
tegic teaching is both a role and a process We will start with the role cf the stra
tegic teacher because it is quite different from that of manager This role
derives in part from research on expert teaching (e g, Berliner 1986, Borko
and Niles 1986, Clark and Peterson 1986), in part from research on exphcit
strategy instruction (e g., Palincsar and Brown in press), and 1n part from our
observations of what good teachers do.

First, we see the strategic teacher as a thinker and deciston maker. Stra-
tegic teachers spend a lot of time thinking about instrucnional planning and
teaching Figure 2.1 tries to capture both the categones of information that stra-
tegic teachers think about as well as the process of planning and teaching, Note
that both instructional planning and the act of teaching are thinking processes
that involve the same considerations. the better prepared the teacher 1s, the
more smoothly and efficien’ly the actual process of instruction will proceed.

Second, strategic teachers draw upon a rich knowledge base. They really
know their subject area, and they have internalized a repertorre of routines, or-
ganizauonal patierns, and teaching/learning strategies that help them to select,
sequence. present, and evaluate instructional content Thus, their wealth of
knowledge and experience helps expert teachers deal with the complexity of
planning and teaching and enables them to plan and execute sequences of 1n-
struction efficiently and cffectively.

Third, our vision of the teacher includes a strong emphasis on the teacher
as model and mediator As model, the teacher frequently demonstrates the pro-
cess of thinking by thinking aloud and asking students to think aloud about
such things as the reasoning in selecting important information or solving a
problem To mediate means to intercede—in this case to intercede between the
learner and the learning environment (Feuerstein 1985). As mediator, the stra-
tegic teacher helps students to organize and interpret information Among
other things, this means providing adequate support for learning but, ar the
same time, conceptualizing skills instruction as a means of attaining content
objectives so that students will ultimately become 1independent learners.

To summarize, strategic teaching is both a role and a process. It portrays
the teacher as constantly thinking and making decisions, as having a rich knowl
edge base of content and teaching/learning strategies, and as being both a
model and mediator 1n the classroom In the remainder of this chapter, we dis-
cuss various categories of information that form the parameters of strategic
teaching aligning the variables of instruction, relating instruction to learning,
developing effective instructional strategies, relating assessment o instruction
and learning and considering key context variables
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Aligning the Variables of Instruction

Our framework suggests that teachers consider at least four variables to
develop instruction (Jenkins 1978; Brown, Bransford, Ferrara, and Campione
1983). The first variable, characteristics of the learner, includes the students’
general fund of knowledge and knowledge about the particula: _ontent to be
instructed. Also included are the specific strategies avzitable to learners, the
flexibility with which they use these strategies, and their attributions about suc-
cess and failure as learners: that is, the extent to which learners attribute suc-
cess in school situations to strategic effort as opr.osed to luck and ability, factors
over which we have little control.

The second variable is the material to be learned. In most cases, the ma-
terial is best represented by the textbook used. Characteristics such as careful
organization of the material, clarity of presentation, and familiarity of concepts
positively influence what students learn. If these features are not present in the
instructional matersals, both the teacher and the learner face the additional bur-
den of imposing organization on the matenal, working to clarify the concepts,
and building background knowledge to facilitate linking the familiar with the
unfamiliar.

The third variable refers to the criterial task, or the goals and outcomes
the teacher and learner designate. . xamples of criterial tasks include skimming
for key ideas, writing a play, solving a specific type of problem, memorizing cer-
tain formulas, comparing and contrasting key vocabulary terms, and so on.

The final variable, learning strategies,refers to the particular goal-directed
acuvities in which the learner engages to achieve the criterial task. The strategic
teacher is knowledgeable regarding a repertoire of cognitive strategies and col-
laborates with his or her students in selecting, applying, and monitoring the use
of these strategies to achieve specific learning goals.

These four variables are the “givens” of instruction, the most fundamental
elements with which the teacher and curriculum developer must work. They
establish the context for instruction, and it is vital that teache rs align these var-
iables with each other and with assessment. Strategic teachers work actively to
ensure (1) that the teac!  ylearning strategies, materials, and tests truly ad-
dress the criterial task; (2) that these variables are consistent in terms of level
of difficulty and substance, and (3) most important, that these variables const-
tute a good “match” with the students’ prior knowledge and abilities.

Relating Content and Instruction to Learning
Content Priorities and Considerations of Prior Knowledge

The first consideration of the strategic teacher is to establish what conte.t
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is to be learned. This 1s a complex and interactive process that involves evalu-
aung the content in the instructional materials, the quality of the materials, and
the students’ prior knowledge Because we have asked four content specialists
to apply our model to specific content areas, we will not dwell on issues related
to selecting the content or the role of content expertise in strategic teaching.

However, it is important to briefly note that one of the most prominent
themes of the literature on expert teaching is the fact that expert teachers are
highly knowledgeable about their respective content areas (Clark and Peterson
1986). As with other experts, they are highly cognizant of the organizational
patterns and cztegories of information that are associated with a given content
(Berliner 1986). Through a long-term familiarity with teaching particular por-
tions of the content and the proce.s of teaching itself, they have internalized
sometimes quite lengthy sequences of instruction tha: may require only mini-
mal notation for a lesson plan. Strategic teachers also have a fine-grained
knowledge of what students know about the content and their available learn-
ing strategies, so that they can estimate when they will have to provide more
and less support for learning. They have a clear sense of what strategies are
most efficient for learning specific segments of content and specific skills
(Schoenfeld 1985). Al! of this knowledge comes 1nto play as strategic teachers
establish content priorities.

Organizational Patterns and Learning

Once content priorities are established, the strategic teacher can focus cn
identifying organizational patterns that will help frame student thinking about
the content and will influence considerations about the criterial task. In Chapter
1, we discussed the effects of organizing information on comprehension, recall,
and writing. This section describes various strategies fo. relaung the content of
the text to student learning. Specifically, we focus on teaching students to use
frames and graphic outhines to ¢.ganize what they read and write.

To recall, frames are sets of questiuns or categories of information that are
funaamental to understanding a given topic (Jones, Tinzmann, Friedman, and
Walker 1987). Authors may use frames 1o organize what they write, but frames
are not usually explicit in content texts Therefore, it may be helpful for the
teacher to use these questions, statements, or categories as pattern guides to
help students study a text or situation systematically Frames may be presented
before reading or problem solving as an advance organizer, during reading or
problem solving to help focus attention on what is important and unimportant,
or after a lesson to summarize, sequence, and integrate information.

Graphic outhines are visual maps or representations that reflect key ideas
and text structures or organizational patterns that are used in textbooks and
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student writing Graphic outlines that may be most recognizable to teachers 1n-
clude semantic webs or spider maps (cf. Heimlich and Pittleman 1986, Herber
1985) These maps have a central node with various levels of branches extend-
ing from the node as the legs of a spider extend from its body (hence, the name
“spider map”). An example of a spider map is provided in Figure 2.2a. There
are, however, many other types of representations in addition to spider maps.
Jones (1986) stressed the importance for teachers and students of selecting or
constructing graphic outlines that reflect both the content and the pattern sug-
gested by the content. For example, a spider map is most appropriate to de-
scribe one thing, such as an object with its attributes and features, a theme with
supporting information, a concept with critical features and examples, or a
problem with various solutions or consequences. That is, the object, theme,
concept, or problem may be placed in the centio! node with the supporting in-
formation on the branches or “legs.” However, this structure is less useful when
describing a sequence of events or a concept hierarchy Sequential information,
such as the steps in a procedure or a series of events, would better fit into a se-
ries of boxes or circles linked by arrows called chains (see Figure 2.2b). Con-
cept hierarchies would best be represented by a structure that clearly depicts
the multiple levels of the concepts (see Figure 2.2¢).

Graphic organizers and graphic outlining systems with frames and pro-
cedures for summarizing can be powerful tools to help students locate, select,
sequence, integrate, and estructure information—both from the perspective
of understanding and from the perspective of producing information 1n written
responses (e.g., Van Patten, Chao, and Reigeluth 1986). This is evident from the
number of graphic outlining systems that have improved comprehension, re-
call, and writing, referred to in Chapter 1 (e.g, Armbruster, Anderson, and Os-
tertag 1967).

However, this body of research comes with s. me cautions and patfalls.
First, while teaching students to use frames, graphics, and summarizing may be
highly rewarding, 1t will take ume. Some studies did not show effects without
sustained instruction lasting weeks and months. Second, some of the systems
that are available are very complex or quite specialized for a specific type of in-
formation or subject area. lt 1s not clear that either students or teachers would
be likely to continue to apply them on a long-term basis without the support of
a research study Thurd, it is sometimes difficult to apply a given frame, perhuaps
because it is not the most appropriate structure, or perhaps because imposing
organization on unorganized or poorly organmzed informarion is just plain
hard Such difficulties are to be expected 1n processing complex information,
especially if the information is from multiple sources.

Analysis of this literature suggests that the most effective studies contained
several instructional components:
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Figure 2.2a. Spider Map
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1. key structural elements such as the relevant categories of informauon.
questions, or concepts;

2. the appropriate graphic structure(s);

3. where relevant, appropriate rules/procedures for summarizauon,

4. explicit instruction in how to apply the frames, graphics, and summa-
rizing procedures to a variety of learning situations;

5. opportunities for the class to work as a whole or in small groups with
an emphasis on brainstorming and cooperative learning;

6. opportunities for discrimination and transfer; and

7 concerted effort to link the new information to prior knowledge (see
Jones, Amiran, and Katims 1985).

When these conditions are present, our experience has been that both
teachers and studeiits with whom we have worked generally perceive that the
repertoire of organizational strategies they acquire empowers their teaching
and leamning.

Critical Tasks and the Goals of Learning

Generally speaking, the goals of teaching parallel those of learning The
strategic teacher focuses on the means by which his or her students can con-
struct meaning and can become 1ndependent in the enterprise of learnming It 1s
helpful to conceptualize achieving these goals through a series of criteral
tasks.

After selecting the content, the strategic teacher’s first concern is to identify
and prioritize the specific purposes of learning. In strategy instruction there 1s,
1n fact, a dual agenda to which the teacher attends The purposes of learning
are defined not only by the content or domain-specific knowledge that the
learner should possess but also by the techmiques or strategies that will en-
hance the learning of this content.

Turming first to the content, multiple levels of learning need to be consid-
ered (Brown and Palincsar 1n press) For example, one purpose of learning
may be the retention of facts. This 1s a rather restricted defimition of learning 1n
that what is learned might enable one to pass a test but does not be :ome a part
of the learner’s usabk: bank of knowledge to be adapted, applied, and modified
over time,

The retention of facts can be contrasted with the assimilation of new
knowledge. When knowledge is assimilated, it is owned bv the learner and can
be applied to situations that are relatively novel in comparison to the situatuon
in which the knowledge was first acgrured Assimilation involves making infer-
ences and integrating informaiion for understanding rather than simply re-
membering.
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Another level of learning, modification or adaptation of assimilated knowl-
edge, occurs when the learner is confronted by a new experience that forces
this alteration or refinerrent. This level of learning is referred to as restructur-
ing or conceptual change. Each succeeding level of learning is more empow-
ering to the student because with each level the learner is allocated more re-
sponsibility and achieves more independence from the teacher.

B return o the main theme of this section, the strategic teacher recog-
nizes the various levels at which selected content can be learned and that the
level achieved by students is no accident. As a teacher plans for the actual in-
struction, student strategies become criucal Content learning will depend on
how students can learn.

Strategy Instruction

This brings us to the teacher’s second agenda What strategies are needed
to learn the content? How will the students know how to use them? What in-
struction is needed?

Strategies represent a diverse array of activities that researchers continue
to 1dentify and validate Weinstein and Mayer (1986), for example, have sug-
gested a taxonomy of strategies including. (1) affecuve strategies that serve to
focus attention, mimimize anxiety, and maintain motivation, (2) strategies that
serve to monitor learning such as self-questioning and error detection, and (3)
strategies that serve 10 organize informauon, such as clustering and outlining,
including graphic outlining. The goal of strategy nstruction 1s to foster inde-
pendence on the part of the learner.

To achieve this goal, it is important that students acquire several dimen-
sions of information about the strategies they use Clearly, students need
know what the strategy is (declarative information), how to apply it (proce-
dural knowledge), as well as when and wiiere to use the strategy (conditional
knowledge). Yet, frequently, school objectives and tests ask for students to dem-
onstrate their knowledge of a skill by actively us'ng it 1n a school task, without
asking them to demonstrate that they know what the skull or strategy is, or that
they know when to use it or why 1t works. Moreover, in traditional instruction,
students may have little opportunity t0 demonstrate that they can discriminate
when one strategy is more appropriate than another or that they can modify
their behavior when learning conditions change or when learning problems
anise, Strategic teachers try to provide such opportunities for students

The decision as to what strategies o teach, however, cannot be made in
1solation from the decision regarding what the content is and what level of
learning is desired. To illustrate, if the goal of instruction is the retention of
French vocabulary words, a mnemonic strategy that assists rote learning (e g,
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the keyword method—Pressley and Levin 1983 ) would be an appropniate strat-
egy to impart 1o the students, and the learming outcome would be appropriately
assessed with a matching task. If the goal of instruction 1s integraticn and as-
similation, the mnemonic strategy might still be appropriate, but the outcome
would be assessed in another way, such as student-generated conversation or
writing Finally, if the goal were restructuring of knowledge or conceptual
change, the mnemonic strategy would no longer be sufficient. Restructuring,
which could be assessed by having students identify the meanings of words
with wt ich they have had no prior experience, would be better achieved by
teaching students to recognize the derivation of words and word families and
to use context clues Figure 2 3 1llustrates this dual aycnde between content
and strategy outcomes

Figure 2.3. Types of Learning and Knowledge
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T summarize, the goals of a given sequence of instruction are defined by
the content to be learned and by the level of learning to be achieved While the
content may be determined by the curriculums or texts adopted by a school
dustrict, 1t is the learning strategies in which the students engage that will deter-
mine the level of learning achieved. This dual agenda suggests that the strategic
teacher attends not only to the product of learning but to the process in which
the learner is engaged as well. It is attention to the process of learning that will
foster self-regulation on the part of the learner. The cognitve and metacogni-
tive strategies that the learner uses in this process and the ways in which these
strategies are addressed in instruction are discussed in the next section

Cognitive and Metacognitive Straicgies

What, according to researzh, can help teachers and sc..20ls make deci-
sions about strategy instruction? As noted 1n Chapter 1, marny themes emeige
from the literature on teaching and learming specific skills Whule all the themes
are supportea by research, not all of them are consistent Moreover, we have to
say “up front” that making decisions about whe receives skills instruction, what
skills are selected, and how they are sequenced into the curriculum has as
much to do with personal values about equity and philosophy of pedagogy as
1t does with knowledge of research. The few remarks that follow, therefore, re-
flect our deotogical commitments as well as our knowledge of research and
are not intended as conclusive or emerging strictly from research

Should all students receive explicit strategy instruction? If students do not
have an appropriate strategy for learning a specific content objective, then
«aching such a strategy 1s likely 10 enhance achievement, especially for less
proficient students and younger students Furthermore, since low-achieving
students are not likely to develop effective ¢ - stive and metacognitive strate-
gies spontaneously, 1t 1s important to provide earning situations enhanced by
exphicit strategy instruction, particularly for tasks requiring restructuring, com-
plex reasoning, and sustained mental activity. On the other hand, if the students
already have an efficient strategy for learning a skill or a given type of content,
exphat strategy instruction may actually hinder achievement—perhaps an oc-
casion to consider the adage, “If it 1sn't broken, don't fix it " In a later section of
this chapter we discuss how 1o determine 1f students have acquired a given
strategy or skall,

What skills should be selected for instruction? Here the answer 15 even fuz-
zier, and we recognize that there are as many answers to this question as there
are teachers, researchers, and administrators Speaking broadly, an implication
of research throughout this chapter 1s that selection of skills shuld be based
on appropriateness to specific tasks needed for success :n school and 1n hie
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Thus, we support the principle that the selection of strategies and skills should
be “content driven. Accordingly, our preference, both 1n content courses and
in study skill coursex, is always to relate specific strategies and skills to cogni-
tive tasks such as comprehending a passage, composing an essay, making a de-
cision, solving a problem, creating a play, and so on. This principle contrasts
sharply with the widespread practice of teaching skills as ends in themselves.

With regard to choosing specific skills for inclusion in a given sequence of
instruction, we would refer the reader to Planning Guide 1 in Chapter 1. This
list represents our “best shot” at selecting skills that currently have a sound re-
search base.

How should skills be sequenced? Here there is greater consensus for
teaching skills holistically, rather than breaking a given skill down 1nto a series
of subskills Yet there are no hard and fast rules for defining the 1deal level of
generality that distinguishes a skill from a subskill. Again, we would refer the
reader to Planning Guide 1 for examples. We would also refer the reader 1o the
description of instructional strategies for the various phases of learning and
teaching.

The Phases of Strategic Teaching

Throughout this volume, we will make reference to three phases of 1n-
struction. preparation for learning, presentation of content to be learned, and
application and mntegration of new knowledge These phases parallel the
phases of learning that we discus-ed in Chapter | and are defined by the in-
structional objective(s). For example, 1n preparauon for learning a new type of
mathematics problem, the teacher may want the students to recall the algo-
rithm used 1n solving an analogous type of problem to which they have already
been exposed. This might be folicwed by demonstrating the algorithm to be
employed in the new problem type (the presentation) Finally, the teacher
might present the s'udents with a series of problems, some requiring use of the
novel algorithm and others to be solved by applying established algonthms.
Thus task requires that the student discriminate among problem types and co-
rectly apply the appropriate algorithm.

It is not our plan to be prescriptive with regard to the appropriate strate-
gies for each phase of instruction. In fact, it would be folly 1o suggest that we
have the knowledge to be prescriptive. Rather, the strategic teacher acquires a
rep-ertoire or strategies to share with students and selects the appropriate strat-
egy(ies) according to the goals that have been defined for instruction and then
evaluates the merits of the strategy according to the success th > students have
achieved In the following section, we will illustrate how a repertoire of strate-
gies might be implemented in the three phases of instruction.
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Preparation for learning. Ms. Jackson's first graders have been told that
they are going to hear a story about a little boy who wanted a dog very badly
but whose parents would not permit him to get one. The children have been
paired off and are telling one another about things that they have wanted but
could not have and what they did in an attempt 10 get what they wanted. Mr.
Phillips’ ctass of fifth graders is beginning 2 1nit on the Sahara Desert. His stu-
dents are completing a semantic map of the word “desert” on the board. They
have indicated the characteristics of the desert, named deserts with which they
are familiar, and identified concepts, such as irrigation, that they associate with
the desert. The students in tenth-grade literature are about to read and critique
a mystery of their chcosing. Before they begin reading, Ms. Pfeiffer has asked
the students to recall mystery stories they have read or seen enacted that they
particularly enjoyed. She 1s eliciting from the students the elements and orga-
nization of a successful mystery.

In each of these examples, the class is engaged in an activity that will acti-
vate prior knowledge and provide the opportunity 10 achieve an interface be-
tween the schemata or knowledge structires already available to the learner
and the new information that will be presented. In addition, this type of actity
permits the teacher to assess the quality of the background knowledge learners
possess Such an evaluation helps the teacher determine how much support
students will require in learning the new matenal. Furthermore, research con-
ducted by Anderson and his colleagues (Anderson this volume, Anderson,
Smith, and Ross 1985) and Alvermann, Smith, and Readence (1985) informs us
that students who are naive or who possess partial or incorrect knowledge
2bout concepts tend to recast new information they encounter to conform to
their prior knowledge, unless there is some 1ntervention by the teacher that
helps the students 10 reconcile new and old information

The above examples illustrate clearly the many ways teachers can prepare
students for the presentation of new content. To ass... teachers in selecting spe-
cific strateges 0 prepare for learning, we would like to describe a procedure
investigated by Langer (1984) with students in grades three through graduate
school While Langer refers to the procedures as PReP (PreREading Plan), the
reader will readily see that the procedure would be useful in the presentation
of new concepts regardless of the medium (e.g, text, lecture, film). The pur-
~ose of PReP is to draw upon the knowledge that students aiready possess
about a topic and have them reflect on (he appropriateness of these ideas. The
teacher prepares for PReP by selecting concepts that are central to the under-
standing of the new inforn.ation to be learned and that can be represented by
words, phrases, or pictures. The teacher then engages the students 1n three ac-
tivities.

1. Ehcits initial association with the concept—"Tell me anything that
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comes to mind when you think of. .. " The teacher accepts all responses in a
nonjudgmental manner and records them on the board or on an overhead.

2. Generates reflection on initial associations—"What made you think
of ... ?" This helps the siudents become aware of what they know and judge
whether it is likely that this information is relevant to what they will be learn-
ing. Listening and interacting with other members of the group helps the stu-
dents build upon what they already know.

3. Leads the students in refining and reformulatung their knowledge:
“Based on our discussion, have you any new ideas about ... ?"

At the conclusion of the three activities, the students are oriented to the
new content 1o be learned, and the teacher and students are aware of the
knowledge or conceptions possessed regarding the content at hand The appli-
cation of this instructional activity in social studies is clearly presented in the
chapter by Alvermann (this volume).

Langer (1984) also provides suggestions regarding how teachers can eval-
uate the quality of students’ background knowledge while assessing its quantity
She suggests that student knowledge can be categorized into three levels of or-
ganization. First, if students are able to provide definitions or analoges for con-
cepts presented, or are able to link various concepts, this suggests that their
knowledge is fairly well organized. The instructional implication is that the stu-
dents will require minimal guidance as the new information is presented Sec-
ond, when the students provide examples, describe attributes, or define certain
aspects of the concepts, their knowledge is somewbat organized and addi-
tional instructional assistance is indicated. Finally, if the students are able to
make only tangential or superficial remarks, or if they recall first-hand experi-
ences that may be only remotely relevant to the topic, then their knowledge 1s
diffusely organized, suggesung the need for considerable instructuonal sup-
port. This assessment helps the strategic teacher adjust instruction to build
from the students’ present knowledge.

Planning Guide 3 at the end of this chapter suggests a variety of actvities
that teachers and students can use to prepare for new learning The reader will
note that many of the same activities can be directed by either the teacher or a
student. For exampie, a teacher can provide a structured guide, similar to an
outline, that highlights the 1mportant content to be presented (eg, in a lec-
ture), or the students can generate such an outline, For example, when using
the SPaRCS procedure (Survey/Predict, Read/Construct, Summarize) (Jones
1986), the students are, at first, guided to survey the features of the text using
titles ard subtitles, as well as the graphics and any other organizers that the text
maght provide. This skimming activity serves as a stimulus 10 make inferences
about the text structure and topic. Using the inforraation obtained in these two
steps, students generate specific questions or categories that are used to pre-
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dict the content and establish a purpose for reading. Having generated their
own advance organizers (with teacher guidance), the students are prepared to
relate personal experiences or prior learning to the anticipated learning by en-
gaging in the same type of brainstorming suggested 1n PReP. The goal here,
over a period of time, is to have the students internalize the questions and cat-
egories associated with specific text structures and twpics and learn to Lse this
information in independent preparatory activities (e.g., Armbruster et al. 1987).

The extent to winuch the preparatory activity is teacher- or student-led de-
pends on a number of factors, including, of course, whether the information
will be presented via text or lecture. In addition, students’ prior experiences
and knowledge regarding the content will influence the extent to which they
can prepare for learning independently of the teacher. In the spirit of inducing
students to be autonomous learners and thinkers, it is to the students’ advan-
tage that they be taught and encouraged to acuvate background knowledge in-
dependently, anucipate new content, inquire as to the best means of organizing
the material 10 be presented, and define specific purposes for new learning. It
is evident, however, that low-achieving students are likely to require greater
support and practice in their efforts to become independent.

Further examples of strategies used to activate and link prior knowledge
may be found in each of the content area chapters in Part I In Alvermann’s
~hapter, the focus is on teaching vocabulary to build knowledge that may be
missing but 1s prerequisite to constructing meaning for the new social studies
content. In Anderson’s and Linquist’s chapters, the focus 15 on eliciting concep-
tions and beliefs to ascertain and perhaps change specific knowledge struc-
tures that already exist but may be 1n error. Beach emphasizes how prior ex-
periences serve as a lens through which to interpret literature.

Presentation of content to be learned. In many respecrs, the activity
that occurs during the presentation phase of instructicn represents a continua-
tion of what was initiated during the preparation phase. The objectives at this
dime include confirming and refining predictions, clarifying i1deas, and, of
course, constructing meaning for the newly presented information.

Historically, analyzers of instruction have emphasized teacher acuvity and
neglected the role of the student. The tcacher pours out informauon and the
student passively receives 1t. There is no question but that the source of the 1n-
formation, whether it be a ext, movie, or computer program, can serve to en-
hance or impede the acquisition of new knowledge, yet it is in fact the student
who makes this information meaningful It is the student who must select the
relevant ideas, compare the new ideas with previously held concepts, organize
and integrate this new knowledge, and monitor for understanding of the new
informauon, taking appropnate remedial measures when there has been a
breakdown in comprehension.
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It is only within the last decade that cognitive instructional research has
systematically investigated how student-teacher interaction can promote this
type of processing during the learning of new information Illustrative is the
work of Palincsar and Brown (1984; in press), who have investigated the use of
an instructional technique called reciprocal teaching. Reciprocal teaching 15 a
dialogue among students and teachers for the purpose of jointly constructing
the meaning of text. The dialogue is structured with the use of four strategies
that students are encouraged to engage in recursively while reading. The strat-
egies include. question generaung, summarizing, monitoring for and clarifying
concepts or vocabulary that might be unclear, and predicting upcoming con-
tent based on the clues provided in the text (e.g., through the organization of
the text, author’s use of embedded questions, or subheadings).

In reciprocal teaching, teachers and students take turns assuming the role
of teacher and leading the discussion. The dialogue permits the adult teacher
the opportunity to model how he or she uses these strategies to process the
text and to decide and remember what is useful in the text. This dialogue also
permits the students to demonstrate how well they are able to employ the strat-
egies while the teacher coaches them in their processing of the text. The even-
tual goal is, of course, to enable the students to internalize the use of these
strategies and be able to construct meaning independently.

The 1nstructional heuristic during the presentation phase suggests that the
teacher identify the cognitive demands of the task, consider effective cognitive
processes to meet these demands, and model with the students the use of these
cognitive processcs.

Application and Integration. The 1nstructional activities in which we
engage during th's phase are again related to the criterial task. The driving
question during this phase becomes, “Has the goal of learning been met, and
if not, what further activity is appropriate®” It is for his reason that the instruc-
uonal activities during this phase are often evaluauve For example, students
are asked to respond to a series of questions, to solve a problem using infor-
mauon presented regarding an anzlogous situation, or to summarize and cri-
ugue the newly presented information While these techniques are indeed eval-
uative 1n nature, they also provide the opportunity for students to integrate and
extend their lear ming, It is at this point that students should achieve closure, the
various pieces are integrated to form the larger picture

During this phase of instruction, the students are induced to compare and
contrast the new information or skill that has been acquired with former
knowledge or procedures. Such actvity suggests that this phase 15 also one of
conceptual change (Anderson this volume) or restructuring (Bereiter and
Scardamalia 1984). Prior concepts are refined or perhaps abandoned 1n favor
of new concepts, depending upon the degree of congruence between the new
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and the old. The process of referring back to information discussed during the
preparation for learning phase suggests that strategic teaching 1s nonlinear,
which reflects the nonlinear nature of most thinking and problem-solving activ-
ity.

This process is well accounted for in the teaching technique called K-W-L
(Ogle 1986). K-W-L involves the completion of a work sheet to reflect: (1) what
the students Know about a concept; (2) what they Want 10 learn about the con-
cept; and (3) what they have Learned about the concept. The K and W activities
occur prior to the presentation of new information and can be accomplished
through teacher-led discussion. The final step, however, ic student-initiated as
the stdents document what they have learned, answering many of the ques-
tions indicated under “what I want to learn,” and gencrate new questions stim-
ulated by the new material. Assessing what has been learned may also initiate
conceptual change as students compare what they have learned with previous
learnings. Additionally, in K-W-L Plus, developed more recently, the students
may use frame and graphic organizers to summarize what they have learned.

Another example of a teacher-led activity useful in this phase of learning
and instruction is the completion of a pattern guide (Jones 1986). The skeleton
of the pattern guide can be constructed to reflect identification of cause and ef-
fect, problem and solution, corparisons and contrasts, or temporal sequencing,
depending on the nature of the material and criterial task.

Initially, che teacher 1dentifies the organizauonal pattern and is responsible
for guiding students to frame questions and graphic outlines to integrate var-
1ous parts of the text or problem. This process is typically highly interacuve,
with much questioning and brainstorming to determine the key categories and
questions In fact, consistent evidence indicates that constructing graphic or-
ganizers and outhnes s more effective when done as a social activity involving
the whole class or small groups, rather than when it is completed as an individ-
ual assignment (e.g., Darch, Carnine, and Kameenui 1986).

Determining the best graphic structure to represent information 1s some-
times a matter of trial and error and sometimes a matter of choice. That 1s, 1n
conceptualizing information with many elements such as the story of the Pil-
grims, the teacher may select ar 10ng various text structures and frames such as
the sequence of events when the Pilgrims fled Europe and landed 1n America,
the various problems and solutions they encountered, or a comparison of Pil-
grim and native American tradiions. Once the information 1s 1n a graphic rep-
resentation, however, it may be used to structure an oral or written summary.
Jones, Amiran, and Kaums (1985), for example, developed a framework for ana-
Izing and summanizing information in matrices. Specifically, the row and col-
umn headings may be used in an introductory paragraph Row generalizauons
are then used as topic sentences in essays, and column generalizations are
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used to stimulate conclusions and summary remarks These principles apply to
other types of structures as well. Figures 2 4 and 2.5 provide examples of
graphics that were used to generate summaries. Note how the questions gen-
erated for the interaction frame graphics are used to structure the summary

After completing the basic learning, teachers may want to apply the newly
acquired knowledge to new learning situations to consolidatc learning Solving
new problems and creating dramatic or visual artifac:s, for example, relate the
content to other activities. In the description above about the Pilgrims, the
older students might compare the study of the Pilgrims or the study of the Jews
in Europe to Palesineans today.

Recursive and Nonlinear Teaching

An 1mportant feature of all the strategies we have described s that they
| have elements that are recursive and nonlinear. That 15, throughout the phases
| of learning, strategic teaching provides opportunities for the learner to pause
| and reflect, to think back to previous ideas, and to compare new and old infor-
mation as weil as to anticipate what is to come

To summarize, strategic teachers have a dual agenda as they consider how
to relate onicnt and nstruction to learning. They must balance a focus on con-
tent prioriies with strategy instruction not only as they plan sequences of in-
struction but also during the act of teaching in the classroom When strategic
teachers 1dentify content goals, they also consider the strategies that students
need to use to learn the content well. These strategies then become secondary
nstructional goals to be incorporated as an integral part of the criterial task(s)

Some of these strategies involve using organizational patterns and graphic
representations of text. Others involve cognitive skills such as predicting, ques-
tioning, and summarizing. Still other strategies are metacognitive, involving
self-regulation of kearning A critical aspect of strategic planiing and instructon
15 to organize instruction so that both content and strategy objectives are ad-
dressed in each phase of learning. It is also important to provide opportunities
for students to “think back™ in order to link what they are learning to prior
knowledge or 1o test early predictions as well as to anticipate what is to come
We described a number of generic instrucuional strategies that integrate these
features of instruction. PReP, K-W-L, and SPaRCS (Additionally, readers are re-
ferred 1o some of the excellent new textbooks oriented to practitioners, such as
Singer and Donlan 1985.)
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Figure 2.4. Interaction Frame with Literature/Short Story

“The Dip" by Jan Andrews

Character Tick Character The girl

What were the character's goals? What were the character's goals?

Tick wanted to have a private place where he

The girl wanted to find a place where she could
wouid not have to act tough

be alone

What were the character’s actons?

What were the characts™'s actions?

He went to the Dip to be alone She found the Dip

How did the two characters interact?

Confixct interactions
They yetled at each other They fought

Compromise Interactions
They agreed that one side of the stream would belong to Tick, the other side to
the gir!

Cooperauve Interactons
They werked together to try to save the duck

I
|

V

What were the results of the interactons for this
character?

What were the resuits of the interactions for this
character?

Tick and the girl becams friends Tick learned
the value of cooperation and truly shared the

The girf and ".ick became friends She learned
the value of cooperation, she offered to leave

Dip with the girl the Dip but stayed when she realized Tick

really wanted her to stay

Summary of the Story

The Dip was a place in the woods that Tick Merrick had found where he could be alone and be
himself and not act tough Cne day a girl showed up who also wanted to be alone in the Dip For a
while Tick and the ¢irl fought with each other over the Dip Neither wanted to leave. so finally they
agreed that each could stay but on separate sides of the st:eam Ther dislike for each other was
forgotten when they found an injured duck and tried to nurse it back to heal h together. The duck did
not survive, but Tick and the girl had learned the value of cooperation and found they had become
real frends.

Reprinted with permission of the National Education Association
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Figure 2.5. Model Matrix and Summary for “Insect-Eating Plants”

INSECT-EATING PLANTS MATRIX

VENUS FLY PITCHER
TRAP PLANT SUNDEW
Coastal marshes, Vanous parts of No description
LOCATION N andS Amenaa U'S —bogy/
marshes
Seall, 12 leaves in  Author does not Very sall, size of
%gmNCE aircle on ground, descnibe button/g.sncushion

stem with bl

Outer ends of leaves Horn-shaped leaves. Red leaves Lke
CATCH/LURE  tuinged w/spines on glands secrete sweet  1poons, covered

MECHANISM  cdges. secretes sweet matenal with hairs Iike
biqud _ fypaper
i lnsect presses Insects go for Bugs stick on
CATCH/LURE tngger hairs, matenal, hairs,
PROCESS 2 Redcenterof  Get caught inneck  Struggle/get stuck,
leaf secretes hiqud,  haurs,
3 Hinge closss/ Struggle/ship, Haurs bend to pin
traps bug, bug.
4 Drgestivejuce  Drug niakes bug Drgested—how?
dussolves bug unconscious
Notes

I The matnx format makes 1t visually clear how many things are being compared
and how many categones of information are discussed by the author

2 [t s also evident at a glance wiat information 1s mussing. ¢ g, the author does
not really descibe the g=neral appearance of the pitcher plant. nor 13 1t clear how
the sundew plunt digests the insects

3 Parallel information to be analyzed 13 physically adjacent 1n the various cells and
rows, facibtating analysis In thus particular matnx. it 1s Likely that the reader
mught have drawn different conclusions about the smilanties and differences
among the plants had the information been diagrammed in s seman'xc map
because the relevant information would not have been parallel and easy to read

INSECT-EATING PLANTS MODEL SUMMARY

The author describes three insert-eating plants found 1n marshes and bogs 1n vanous
partsof the U S the Venus fly trap. the pitcher plant, and the sundew The
article focuses on thiee categones of information what the plant looks like, what
features of the plant trap insects, and the process of catching and digesting insect+
Throughout this passage. the author states that each of the three plants s quite
different in the way that it catches and eats insects However. it seems that the
plants catch and eat insects 1n much the same way. slthough they look quite
different

In terms of general appcarance. each of the three insect-ezting plants 13 strkingly
different The Venus Ry trap has smail leaves that hie 1.2 a circle on the ground.
wheress the pitcher plart has leaves sthaped like horns with a canopy over the
opening The suncew 13 tiny. only a3 large a3 a button. with reddish leaves that look
hike spoons asound the stem

In spite of these differences. all three plants have hairlke features and special fluds
for trapping and eating insects The Veaus fly trap. has hairlike spines sround the
edges of the leaves and fluids that digest the insects The pitcher plant has hawrs
insade the hornlike leaves that secrete 3 sweet material 10 catch the msects, a drug
that makes the msects unconscious, and digestive juces to digest the insects The
sundew plant has hairs around the edges of the spoon-shaped leaves, and cach leaf
has a drop of liquid that acts like flypaper Additionally. there appear to be some
digestive Suids

The process of catching and eating the insects 13 also quite similar for each of the
plants  All three plants trap the insect first, using the hairs and sticky fluds Then,
once the insect 13 trapped, its struggle to get free traps it further 1n all three plants
Also, a3 the trapped et struggles. digestive juces begin to digest t The only
mayo. difference among the plants 1n how they catch and eat insects seems to b= that
the Venus fly trap and the sundew plants move their pants to help trap the ins~ct.
whereas the pitciier plant does not move, nstead. 1t traps insects by its shape (the
long. shippery canopy and false windows) and the drug it secretes to make the insect
unconscious

In conclusion, the plants do have important differences that distinguish them from

each other and from nomnsect-eating plants However. the plants seem to have
numilar mechanisms and processes for catching and eating insects

From Teaching Reading as Thinking (Facihtator's hlanual), Alexandna, Va ASCD and NCREL, 1986
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Developing Effective Strategy Instruction

Just as vz have suggesed that one cannot be prescriptive with regard to
v hat strategies are appropriate duriag the phases of learning, the same 15 true
of the instructional processes the teacher uses There are, however, general
guidelines suggested by instructional research, which we will discuss at this

point
Assessing Strategy Use

Generally, a 2ood first step 15 to determine if the students are currently us-
ng a strategy in rthe learning situation and what that strategy 1s We know that
efficient learners do, in fact, use strategies (¢ f Bereiter and Bird 1985), while
less successful learners may choose an inefficient strategy or may be unaware
of the need to use a strategy. For example, poor readers often report that the
way to prepare for a test 15 to “read and reread” (Brown and Lawton in prog-
ress) The mere repeution of reading is unlikely to produce increments 1n
comprehension and retention if what 1s read is not understood.

How does one get students to divulge the activity they engage 1n while
learning? One successful means is to have the students think aloud the process
they are using For cxample, Bird ( Jereiter and Bird 1985) had students think
aloud as they processed pieces of text, while Scardamaha and Bereter (1984)
had studenis think aloud while they planned a composition Sometimes stu-
dents, particularly older students, are reluctant to engage in “think alouds.” In
this case a.nore successful approach misht be to interview the students, asking
them what advice they would give to a younger student engaged 1n a symular ac-
tivity For a more systematic assessment, Weinstein and her colleagues have de-
veloped a test to assess the use of specific learning strategies (see Wenstein
and Underwood 1985).

Explaining the Strategy

After evaluating the learning strategy the students are currently using. the
teacher is ready to present the proposed straicgy The work of Duffy and Roeh-
ler and their colleagues (1986) suggests that what teachers do at this ime has
tremendous bearing on what students learn In their experimental work, these
authors found that when teachers explicitly informed their students about (1)
what strategy they were learning (declarative inforniation), (2) how they should
employ the strategy (procedural informaton), and (3) 1n what context they
should employ the strategy (conditional information), the students indicated
greater awareness of what they were learning and why In addition, these stu-
dents performed better on achievement measures than did students whose
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teachers did not fully inform them regarding these aspects of strategy use

Having provided this :nformation regarding the targeted strategy(ies), the
teacher is ready to provide instruction about strategy use (i.e , procedural
knowledge) Interestingly, this is a step at which teachers are frequently not s
helpfu! as they might be. For example, it 15 not uncommon 1o urge students to
summarize, outline the most important 1deas, and underline the topic sen-
tences, but to provide no information regarding how one goes about determin
ing what is important, what constitutes a topic sentence, and so forth

To guard against this possibility, 1t 15 helpful for the teacher to reflect on
the processes and skills necessary 10 implement the strategy(ies) successfully
and 1o provide relevant instruction. For example, in the process of teaching
summarization as a strategy, teachers can call students’ attention t0 such pro-
cedures as those investigated by Day and Brown (1981):

1 determune if there 15 a topic sentence that represents the gist of the ma-
teral,

2 invent a topic sentence if one 15 not present.

3 name lists or steps (identify a superordinate),

4 delete what 1s trivial, and

5 delete what 1s redundant.

After these steps or processes have been taught. thev can be ntegrated,
demonstrated, and pracuced as a strategy and 1n the appropriate context

Modeling the Strategy

Tipically, the teacher demonstrates or models the use of the strategy For
example, a mathematics teacher may choose demonstrate the solution of a di-
visiun problem by placing the problem on the board anu thinhing aloud while
working through 1ts solution, making remarks such as “What type of problen:
15 this? This sign 1indicates to me that this 15 a division problem Now that I rec:
ognize ths 15 a division problem, what 1s the first step | should take?” Once
again, the focus 1s on modeling the thinking processes

Scaffolding the Instruction

While the explanation, mnstruction, and moudeling that have been de-
scribed thus far are critical to the success of cognitive strategy instruction, they
actually represent only the initial steps 1n such instruction. If students are ex-
pected to be able to apply these strategies independently, they must be given
the opportunity to practice and demonstrate their use of the strategies

The role of the teacher 1n this phase of instruction has been compared to
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that of a scaffold Scaffolding has been described as a “process that enables a
child or novice to solve a problem, carry out a task, or achieve a goal which
would be beyond his unassisted efforts™ (Wood, Bruner, and Ross 1976, p 20)
The teacher scaolds during strategy instruction by supporting the students' at-
tempts to use <'ie strategy, providing additional instruction and modeling as the
need indicates The support the teacher provides 1s adjusted according to the
learning characteristics, nature of the matenal, and nature of the critenal tasks
For example, some students may require little more than prompting in the use
of the strategy, whereas other students might require further modeling Re-
gardless of how the support is adjusted, 1t 1s regarded as remporary The
teacher proceeds to remove the support as the student shows increased com-
peence
There are several ways support 1s provided One 1s by structuring the task
so that the demands increase gradually. Another 1s 10 keep the level of difficulty
constant and begin with a substantial amount of support, which 1s later faded
(For a discussion of this 1ssue, see Collins, Brown, and Newman 1n press ) Sull
another means of support is to help students aruculate the condinons under
which the strategy 15 most useful (Bransford, Sherv 20d, Vye, and Rieser 1986,
Schoenfeld 1985) While we generally think of support provided verbally, stu-
dents can also be provided with visual prompts to aid them through the task
for example, cards picturing o isting the steps of a strategy (Bereiter and Scar-
damaha 1984}, or a graphic repres 2ntation of text (Holley and Dansereau |
1984) Regardless of the nav*re of the support, the aim 15 to remove the support ‘
gradually This gradual ceding of responsibility for employing the strategy pro- ‘
motes the Iikel:hood that the student will internalize and independently apply
the strategy Whether students actually internalize this responsibility, however,
depends on therr attituues and beliefs as much as 1t does on the instrucuional
strategy Thus, motivation 1s a central concern of strategic teachers

Relating Cognitive ¢ trategy Instruction: to Mots-ation

In our discussion of self-regulated learmng, we have placed an emphasis
un helping students aentify and manage the cogmitive processes essential to
success wiath learning However, another dimension of self-regulation cannot
be gverfooked the role of motvation Paris and Oka (1936) described this as
the “skill and will” to 1zarn, which increasingly 1+ being considered a part of
metacognition 1n the recearch literature (e.g , Parw, and Winograd 1n progress)
Teachers are well aware of the significance of this 1ssue, and student disinterest
plays a prorminent role 1a teachers” discussion of why students fail to learn

To understand the role of will better, 1t 15 helpful to consider cognitive the-
ories of mouvation ir. which attributions and perceptions of self-competence
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play a significant role. These theories suggest that students’ expectations re-
garding success and failure, in hand with the extent to which they value the
learning task, determine the amount of effort they are willing to expend as well
as the degree 10 which they will persist 1n a learning actvity

Students’ expectations regarding success and failure are derived from
their previous experiences with learning tasks Children who have exper.enced
repeated failure often develop an attitude of helplessness and passivity with re-
gard to learning (Seligman 1975, Torgesen 1982) They auribute failure to their
lack of ability and do not acknowledge the role of effort 1n academic success

One of the principal goals of strategy training 1s to alter students’ beliefs
about themselves by teaching them that their faillures can be attributed to the
lack of effective strategies rather than to the lack of ability or to laziness By pro-
viding students not merely with a backlog of success experiences but with ex-
periences 1n which they see the effects of strategic effort, 1t 1s possible to
change students’ expectauons for success and failure and to help them sustain
strategy use (Borkowski, Johnston, and Reid 1986).

Relating Assessment to Learning and Instruction

Measuring the Effectiveness of Learning and Instruction

Tradiional means of assessment have typically sought to measure the ac-
quission of specific information withuut inquiring as to the cognitive means by
which students arrive at these understandings. This 15 not to suggest that teach
ers should focus on assessment ‘of strategies such as developing a battery of
strategy tests (though we are not opposed to using such tests for diagnostic
purposes, see Weinstein and Underwood 1985). To the contrary, just as strategic
teachers have a dual agenda with regard to instruction, o, too, they have a dual
ax=nda with regard to assessment While 1t 1s not wzthin the scope of this book
to consider assessment extensvely, 1t 1s important to consider some key 1ssues
First 15 the need 1o develop items that assess the various levels of learning His-
turieally, testing throughout this country has focused on assessing the retention
of 1solated facts and skills that ma, not fac litate cogmuve development or con-
ceptual change Second, 1t ss vital 10 align the level of assessment with the level
of learming. That 15, 1f the critenal task involves assimilation of know ledge, then
the assessment should demonstrate that studerits hav. 1 fact integrated the new
learning. Third, there 15 the serious problem of the lack of availlable models,
though 1 15 encouaging to see the development of new tests 1n the area of
reading such as thuse being developed 1n Michigan and Hlhinouis (see Chapter . )
as well as new tests for measuring thinking skills 1n the clas-room (e g, Arter
and Salmon 1986; Stiggins, Rubel, and Quellmaz 1986)
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Turning back o the 1ssue of assessing strategies, one means of measuring
the acquisition of cognitive strategies involves requesting students to think
aloud while completing the task of interest or, for those students who are reluc-
tant 1o think aloud, asking them to tutor a peer on the completion of the task.

Another means of conducting this assessment is to determine the students’
ability to apply the instructed strategy 1n a learming situation similar to the one
in which: the strategy has been learned In research currently in progress, sec-
ond-grade teachers are conducting reciprocal teaching as a listening compre-
hension activity, and Palincsar and Brown (1986) are trying to determine the ex-
tent to which the students spontaneously use the same comprehension
monitorg strategies in their reading acuvity. The data to date sugge hat
while some students do appear 10 apply the strategies spontaneously acro.s the
wo activities, other students require prompting to do so, and others require
nstruction regarding how to do this.

Assessment has four important functions 1n cognitive instruction First, 1t
provides opportunities for students to consohdate learning and for teachers to
ask questions that challenge the learner to integrate the various components of
what has been learned and to apply that knowledge. Second, 1t informs the di-
rection of future learning, not only 1o remediate what still needs to be learned
but also to raise further questions about the extent of learning. Third, it deter-
mir¥ » the extent 16 which the instruction 15 successful and indicates the need
to modify the instruction 1f, 1n fact, 1t does not appear to be effective (1 ¢, 1t sug
gests the need to increase the support of the scaffold). Fourth. it demonstrates
to students the payoffs for using the strategies

Besides assessing their students, teachers may also wish 1o assess the ef-
fecuveness of long-range nstructional goals by asking themsebves the Lliowing
questions (1) Are my students in control of their own learning as a result of m
instruction? (2) Can students use the knowledge and strategies with increas-
ingh difficult material’ (3) Can students transfer their learning 0 new situa-
tions?

Establishing Standards of Excellence

In addition to assessing cognitive processes used 1n learning, teachers
must also direct attention toward estabiishing criteria for standards of excel-
lence students must meet 1n completing tasks. The purpose of this endeavor ts
to ascertain what level of competence is required before a task can be consid-
ered to have been completed successfully Levels of accountabihity 1involve sev-
eral variables student abulity, importance of the task, the frequency of the re-
view, and the focus of the lesson After the teacher considers the importance of
each vanable, a balanced measure of accountabihty has been attained
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Considering Contextual Factors

While 1t 1s not within the scope of this chapter to focus on context issues,
1t 15 1mportant to consider briefly two major factors that may shape classroom
instroction and learning opportunities in sigmficant ways First, curriculum
and testing “drive” instruction 1n numerous ways but especially in the selecuon
of content and skills that are taught. This may be a problem in schools 1n which
the curriculum or tests focus on mastery of numerous subskills (Pink and Lie-
bert 1986). Interesungly, some evidence indicates that skilled teachers are not as
constrained by the curriculum as are novice teachers (Clark and Peterson
1986). Specifically, expert teachers do not begin thinking about instruction by
thinking about the objectives. Instead, they typically plan instruction for large
periods of ume such as a school year, then organize their conceptualization
1pto manageable units. Instructional planning for these smaller units consists
largely of designing and organizing activities that they think will be effective.
Then these activities are related to the objectives and tests.

Second, how the students are grouped in the school and in the classroom
has enormous implications. Should students be grouped according to ability or
grouped heterogeneously? Clearly this is a highly complex and controversial is-
sue over which teachers often lack control. We take the position stated in Be-
coming a Nation of Readers (Anderson et al 1985)—that it 1s important to
group students heterogeneously. We believe that students of all ability levels
m.ay contribute to each other’s learning in important ways Mor<over, when stu-
dents are grouped homogeneously, either by tracking or ability grouping
within the classroom, these groupings tend to become stable from one year to
the next (Rist 1973), and negauvely affect low-achieving students in terms of
their self-concept and their achievement. This problem arises from many fac-
tors, including the sigma of being segregated, the tendz2ncy to set a pace that is
often substanually less than challenging for such students, and a differeutial ac-
cess to quality instruction (Levin 1986, Resnick and Resnick 1985)

Solutions to this problem are fraught with other difficulties Of particular
concern 1s the 1ssue of limiting the learning opportumtes for proficient stu-
dents. Brophy (1n progress) and Jones and Spady (1985) discuss various strate-
gies for grouping and pacing that utilize heterogeneous grouping and yet seek
to maximize learning opportunities for high-achieving students Cooperative
jearming strategies seem particularly promising (e g, Slavin, Sharon, Kagan,
Hertz 1 azarowtz, Webb, and Schmurk 1984) We would also refer the reader to
tlie strategy for low-achieving students developed by Alvermann (this volume)

To summarize, 1n this chapter we have presented a framework for teaching
that has emerged from cogmuive science and research on expert teaching The
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overarching concept of this chapter, to which all the cther concepts relate, is
strategic teaching In presenting this framework, we have attempted (1) to de-
fine the role of the te cher as thinker and decision maker, as content expert,
and as model and medator, (2) to provide a philosophy about teaching that fo-
cuses on teaching thinking in the content areas, and (3) to identify the various
factors that skilled teachers think about during planning and teaching

From the outset. strategic teachers are aware of constraints imposed by
the context, and they develop strategies for coping with them to maximize qual-
ity of instruction Strategic teachers are also skillec at aligning the variables of
instruction (the learner, the instructional matenals, the critenal task, and teach-
ing/learning strategies and assessment into a dynamic interaction that leads to
acquisition of knowledge and conceptual change.

In addition, strategic teachers are sensitive to the process of learning. Es-
pecially important is thei focus on helping students construct meaning and be-
come aware of their own thinking as they undertake school tasks In this effort,
strategic teachers have the dual agenda of attending to both the nature of the
content and o the teaching/learning strategies that will enhance learning the
content and lead 1o student independence with flexible responses to different
learning contexts. Some of these strategies focus on helping students link prior
and new information as they are learning, sull other teaching/learning strate-
gies help students consolida.e, 1ntegrate, and extend what they know

Another theme of this (h2pter is the focus on developing effective instruc-
tional strategies that are designed to promote independent learning. Specifi-
cally, our definition of explicit strategy instruction includes assessing what strat-
eg:es the students currently use, explaining new strategies, modeling them.
scaffolding the instruction to permat gradual release of teacher support, a.xd,
where possible, providing opportumties for applying these ideas to new :1tu~-
tons.

Finally, we considered various ways for teachers to assess both content and
strategies Informally constructed measures for classroom use should have 1n-
structional value, and they should be aligned with the objectives and the level
of learning expected as well as with the substance of instruction,

We conclude by pomnting out the many parallels berween strategic teaching
and learning. Just as strategic learning 1s planful and effortful, sv, too, strategic
teaching 1involves planning and effort to orchestrate the variables of instruction
10 relate harmonously 10 and flow dynamically through each phase of learning
Both strategic learning and strategic teaching involve developing a repertoiie of
cognitive and metacognitive strategies upon which to draw to acquire and pro-
duce information, to solve problems, and to monitor the process of learning
Just as the strategic learner thinks carefully about selecting a learning strategy
that is appropriate to the content and task, so, too, the strategic teacher concep

59 70

ERIC

Aruitoxt provided by Eic:

S




Strategic Teaching and Learning: Cognitive Instruction in the Content Areas

tualizes teaching/learning strategies as a reans of learning in particular con-
texts. Lastly, both strategic learning and teaching occur in phases, yet have ele-
ments that are nonlinear and recursive. Thus, lesson planning and teaching,
like learning, is a constructive thinking process that involves preparation, n-
tense interaction with the content, and integration and application of what 1s

determ:ne content focus/organizational pattern

Activate pnor knowiedge
access content and vocabulary
access categones and structure
access strategies/plans

Focus inter3st/Set purpose

form hypotheses and questons/make
predictions

represent/organize idoas (categonze/outine)

learned.
Pianning Guide 3
Thinking Processes
Thinking Processes instructional Strategles
PREPARATION FOR LEARNING PREFARATION FOR LEARNING
Cormprehend objective/task Discuss objective/task
define learning objectives discuss/define nature of task
consider task/audience discuss audience/leaming goals
determine criteria for success modeVelicit cnteria for success
Proview/Select materials/cues at hand Preview|Select materialsicues at hand
ekim features, graphic ads model/guide previewing of matenals

dlicit content focus/organizat-onal pattern

Activate/Provide background knowledge
dlicit/provide content and vocabulary
confront misconceptions, discuss strateges
ehicit/provide categones and stiuctural pattem

Focus interestiSet purpose

brainstorm, model/gtide hypotheses and
predictons

model/guide formulating questions for meaning

ON-LINE PROCESSING (Text Segments)

Modify Hypotheses/Clanty ideas

check hypotheses, pres ~tions, questions
compare to pnor knowledge

ask clarification questions

examine logic of argument, flow of ideas
genarate new questons

Integrate xdeas
select important concepts/words
connect and organire iieas, summanze

Assimilate new ideas
articulate changes in knowledge

PRESENTATION OF CONTENT

Paus3 and reflect/Discuss (after segments)
model/guide checking predictions, etc
model/guxde companng to pnor knowledge
model/guide asking clanfication questons
ehict/discuss faulty logic/contradictions/gaps
model/guide raising issues/formulating
questions
Integrate 1deas (after segments)
brainstorm, model/guide reasoning for
selechon

model/guide summanzing text segmer:s

Assimilate new ideas (after sagments)
brainstorm, model/gusie articulation

evaluate ideas/products provide conferences/feedback, correctives
withhold judgment discus® reGsons for withholding judgment
CONSOLIDATING/EXTENDING APPLICATION ANC INTEGRATION

(“The Big Prcture”)

integrate/organize meaning for whole Integrate/organize meaning for whole

categonze and integrate information, conclude
summarize key ideas and connections
evaluate/revise/edit

brainstorm key wdeas, find categones/patterns
discuss organizational patterns/standards,
modet

guide return to standards/evaluation process
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Assass achievement of purposeliesaming Assess achievement of purpose
compare new learnings to pnor knowledge discuss “old" misconceptons/new leamings
dentify gaps in leaming and informaton guide identification, diagnose/prescnbe, coach
generate new questons/next steps provide opportunities for questions and follow
up
Extend leaming Extend leaming
translate/apply to new situations increase complexty/diversity of content and
rehearse and study ook
ciscuss/nuide mnemonics and indepth study
skills

Adapted from Thenking Skilfs \nstruction in EnglshiLanguage Arte, Copynght © 1987 Natonal Educaton Assoctaton
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The Editors

Planning
for Strategic
Teaching:
An Example

ecause planning for strategic teaching is a critical issue, we wanted

to provide an evtended example tha actually uses the planning

guide and research presented in Chapter 2. Therefore, this entire

chapter is devoted to a description of a teacher, Mrs. Sampson, as

she plans for teaching a sequence on Andrew Jackson to her sev-
enth-grade history class for the first time This description 1s based on an actual
preparation by one of the authors.

This “thinking aloud” description is rare 1n the research literature. As you
read this example, note that while planning is a process, it is not a linear one.
Like learning, teacher thinking cannot be reduced to a simple, step-by-step pro-
cedure Note that Mrs. Sampson does not plan for just a single lesson. From the
outset, she plans for a whole segment of instruction based on a conceptual
whole the presidency of Andrew Jackson. Note also the constant interplay of
references to students’ prior knowledge and attitudes as these factors relate o
other considerations.

We hope that teachers and nstructional leaders will be able to use this ex-
ample as a model to aid in planning snstruction, and that it will be useful to re-
searchers and curriculum developers At the same time, 1t is important to real-
1ze that this is only one example Other examples in this book, such as those of
Alvermann and Beach, demonstrate that applications of our framework can be,
and must be, varied according to particular learning contexts.
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Establishirg Content Priorities

As she sat down to plan for this part of the unit, Mrs. Sampson knew she
had allocated one week for it and intended to use both her class discussion and
textbook reading to present the content. Her first step was to look through the
textbook to analyze the content presented there. As she did, she noted that 1t
dentified Jackson as the president of the “common man” Three themes were
presented. (1) the extension of voting rights to al: white men, (2) the conflict
with the “monster” {the National Bank of the U.S.), and (3) the conflict over the
Tariff of 1828. Mrs Sampscn also noticed that the tanff 1ssue was handled su-
perficially and that she would have to expand on that herself by providing other
matenals for reading and by discussing 1t further 1n class to provide more back-
ground knowledge for the students.

Comment. Note that Mrs. Sampson not only identifies the key 1ssues or
content to be taught but also pauses to evaluate the textbook critically against
her prior knowledge of the topic. Her decision to supplement the textbook with
additional reading and class discussion addresses the problem of poorly writ-
ten texts, a problem many teachei. face.

Considering Organizational Patterns

As Mrs. Sampson reflected on the content 1n the section, she also consid-
ered how she would help students think about those 1ssues presented Would
simply 1dentifying and remembering them be useful? Would there be some way
students could apply what they were learning to some other situations and
make comparisons and contrasts? As Mrs Sampson considered the issues Jack-
son faced, some parallels to current political problems seemed intriguing What
about addressing the ongoing concern over free trade and tariffs? That 1ssue
had been in the news this year. Why not compare and contrast "ackson'’s
Kitchen Cabinet with Reagan’s California Cabinet? Would students deal with the
1ssue of forma!l vs. informal leadership 1n government? With the tensions be-
tween economists and the Federal Reserve Bank over the status of the Ameri-
can dollar 1n world .narkets, perhaps some contemporary parallels could be
made. Issues Jackson faced were not unique to his time. By drawing some par-
allels to current issues, both the value of studying the problems and the at-
tempts made to :esolve them could be made more real to students, she thought
To help students get to that point, however, Mrs. Sampson knew that she would
want to guide them in their identification of the problems and the process of at-
tempuing to resolve them. Theretore, first a problem/solution frame would be
necessary for students’ thinking, and then a comparison/contrast frame

The compariso./contrast frame should be rather easy for the students,
Mts. Sampson thought, since they were fairly familiar with current issues and
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with the procedures for comparing and contrasting However, the students had
applied the problemvsolution frames only once before 1n a social studies con-
text, therefore she would have to plan for explicit strategy instruction Specifi-
cally, she would model recalling the previous context to activate prior knowl-
edge of the frame, then she would guide the students 1o apply the frame
questions to this context, helping them make adjustments 1n the frame ques-
tions as needed.

Comment. Note that Mrs. Sampson has anticipated a potential problem of
student learning, the need to guice students to identify the problems and .ssues
faced in the Jackson presidency. Notice also how she conceptualizes the two or-
ganizational patterns (compare/contrast and problemy/solution) as teaching/
learning strategies (1) to help the students frame their thinking about Andrew
Jackson, and (2) 1o help link the new inforration to prior knowledge.

At the same time, it is evident that Mrs. Sampson has assessed what strate-
gies the students already have available to them. The students can use the com-
pare/contrast strategy with relative independence, so she will not need to pro-
vide many supports Because the problemvsolution frame was still relatively
new, she would have to guide the students to begin 1o use the strategy indepen-
dently Thus, although her guidance will provide some scaffolding, her long-
term goal is to enable the students to use this frame independently

Deciding ¢~ Qutcomes

After considering the text matenials and the knowledge she wanted stu-
dents to gain as a result of the class efforts, Mrs Sampson deaided that she
wan' 2d her students to identify Jackson as a commoner and view his presidency
as a ume of expanded participation 1n government. Students should also re-
member what the three 1ssues were that Jackson faced as president and how
those 1ssues are stll contemporary in our government today, in different but re-
lated forms Additionally, Mrs Sampson wanted students to gain more confi-
dence 1n their abality to think about problems and solutions and to make com-
parisons and contrasts between the problems of earher eras and current
problems A culminating .ompare. contrast task should accomplish both the
content and the strategy goals

Comment Notice how the outcomes relate to the dual agenda of the stra-
tegic teacher Mrs Sampson has selected a culminating task that integrates both
the content and the orgamzational patterns that the students will use as learn-
ing strategies for comprehending the text It 1s also important to note that be-
cause rhis assessment task requires in-depth processing, it will facihitate learn-
ing Another feature of Mrs Sampson’s planming at this pomnt 15 the alignment
of objectives, conrent, learning strategies, and assessment.
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Developiug Instructional Strategies to Link Prior Knowledge

Next, Mrs. Sampson considered how she could present this matenal so
that students would actively engage 1n the process of learning She considered
what the class already knew 1n order to provide links for the new knowledge
She also wondered what would help the students access their prior knowledge,
thus motivaung them to learn.

Because the class had just studied a unit on the expansion of America in
the 1800s, Mrs. Sampson considered having the class brainstorm some of the
conditions they thought would influence the presidents 1n the mid-1800s She
wondered, 100, if any of the class knew something about Jackson had they vis-
ited the Hermitage, heard the song about the Battle of New Orleans, read
books on Jackson, or seen some television programs about him, given the fact
that he is a colorfu! character in our history?

Mrs Sampson knew many students would aot have much background to
draw on, and yet she wanted to frame their study so all could learn She had
been highlighting some individual features of the early presidents She was
trying to build for the students a way of differentiating and ~emembering pres-
idents. She t d led students to dentify some particular characteristic of each
president and to focus on key issues of his time She wante 1 to contnue this
framework for thinking about presidents.

Comment Having considered the level of students’ prior knowledge, Mrs
Sampson 15 now ready to develop spec’ic instructional strategies for hnking the
new 1nformation to that knowledge Note also that the frameworh fur under-
standing presidents is a continuation from previous instruction

Checking Vocabulary and Text Features

Before making her deaisions about how to teach the section on Jackson,
Mrs Sampson looked again at the matenal in the text to determine of there was
any vocabulary that would necd attention She mused as she skimmed over the
matenial, “Do students know what tanffs are? How will they build a4 meaming for
nulhficaton? Are they famihar with the concept of our money system—the use
of bank notes and paper money?” She decided that she would need to develop
a framework to help students understand these coneepts as the study pro-
gressed

Comment In this segment of thinking, Mrs Sampson considers systemat-
1cally what the students do not know Notee that she is hughly selective 1n
choosing vocabulary words for explicit instruction, selecting only words that
are entcal for understanding Additionally, she plans to incorporate the various
terms 1nto a framework for thunking, thereby providing a vocabulary strategy
that 1s context-rich
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Constructing an Instructional Plan

Preparing for learning. As she considered all of these factors, Mrs. Samp-
son decided to start the study of Jackson’s era with a short brainstorming ses-
sion of 5-10 minutes. This brainstorming would focus on facts about Jackson
and any information the students had about the vocabulary terms she had se-
lected The brainsiorming would be followed by having students complete an
articipation guide (Figure 3.1) She wrote statements that wouid help highlight
the key issues she would develop. She wanted this to help set purposes for the
study, and she decided to list the outcome objectives on the board as well
These were. (1) beirg able to describe Jackson, (2) discuss three 1ssues Jackson
faced and how they were resolved in the 1830s, and (3) compare and contrast
those 1ssues to their modern variations.

Figure 31. Anticipation Guide for Jacksen

INDICATE WHETHER YOU THINK THE STATEMENTS ARE TRUE OR FALSE (T OR F). IF YOU
ARE UNSURE, INDICATE BY USING A QUESTION MARK

1. — His nickname was Stonewall.

——— He was tiie hero of the Battle of New Orleans

— People accused him of ruining the Bank of the U.S.

——— He nearly destroyed the White House

——— Southerners hated his support of the tanffs placed on imports
~— Jackson was marned to the wife of another man.

— He was famous for fighting the “mnster

—— He was known as a Westemn commoner

© N OV e wN

Develcping the presentation. With the introduction planned, Mrs Samp-
sun then had to think about how to handle the development of the information
The section in the text was short Could students read :t independently? Should
it be read 1n class with silent reading of short sections followed by discussion?
Or should students fill in guided work sheets while they read silently and ther,
discuss their responses? How could she integrate the discussion of vocabulary
terms with the ideas she thought were important? Because she wanted to focus
on the issues and therr resolution, Mrs Sampson decided to construct a guided
frame for students to use as they read silently (Figure 3 2) The students would
use this frame individually during their reading, and later the whole class
would discuss their interpretations Because the material was not particularly
clear 1 the textbook, she also brought into class resource books 0 provide al-
ternative perspectives and additional informaton about Jackson and his 1ssues

Applying and integrating. The final project would be for each <tudent to
select one of the three 1ssues, read in current newspapers and magazines about
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Figure 3.2. For Each Problem of Jackson’s Presidency
1 What do | know about Problem 17
2 As|read Il find out
Provlem 1: | |
A
lssues { 1 I
A
[ ' |
Attempted Solutons 1st ond
Issues Issues
——
Outcumes /
1
2
\. ,_/

such an 1ssue, and prepare a4 short paper comparing and contrasting Jackson's
handling versus current handling of one of the 1ssues discussed 1n the text
Afier the students had wnitten the paper, she would guide them to assess what
they had learned— both the content and the organizationa! strategies Probably
she would ask the students directly how they could evaluate what they learned
She would guide them @ 1dentify ipformation about Jackson's presidency as
well as to compare the problem; solution frarne they used this time with the vne
they used before She would also discuse - the class why the organizational
patterns selected for this segment of instruction were appropriate

Haing engaged in this planning, Mrs Sampson felt prenared and eager to
begin the study of Jacksonian democracy. To help other 1 Liers engage in the
same thinking processes as Mrs Sampson did, Figure 3 3 may prove useful as
a work sheet.

Lomment Throughout the various phases of planniag, Mrs Sampson has
wtegrated deas of her uwn, wdeas from Chapter 2, and 1tems from Planning
Guide 3 1nto a cohesive flow of instruction for a series of lessons forming a con-
ceptual unit around Jackson'’s presidency.

What happens after planning? Probably Mrs Sampson will not write out
extensive lesson plans Instead, she will jot down a few words and phrases that
represent on paper what she has internalized as a brief "mental representation”
or "notation” in terms of the three phases of mstruction Thus, what she ac-
tually writes down might look something like this
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@ Preparation for learning — antictpation guide focusing on Jackson + avo-
cabulary framework;

® Presentation of content — explicit strategy instruction for problenysolu-
tion frame on problens and issues during Jackson’s presidency, and

® Applying/integrating -+ written essay comparing and contrasting Jackson's
presidency to the current presidency + assessment of learning

Figure 3.3. An Example
PROCEDURES FOH STRATEGIC INSTRUCTIORAL PLANNING

Cstablish content prontics n Consder organizational patterns in
relation to students’ pnor — | text ard students’ expenence in
knowledge of content using organizatonal strateges
{Preview the text) \ / {See Planning Guide)
Decxde expected
outcomestasks
(See Figure 2 2)
Develop tnstructional strateg / \ Check vocabulary and
10 link to pror knowledge text features
(See Planning Guide 3 (Skim the tex3)

and Chapter 2) /

Construct Sequence of Instruction
—Preparation for learning
—Presentation of content
—Applcation/Integration

(See Planning Guxde 3 and Chapter 2)

The specifics of the content and the instructional scaffolding that are fundamen-
tal to strategic teaching will flow automatically as Mrs Sampsun actually teaches
this segment Moreover, she knows that as she interacts with the students, she
will modify and refine her plan w meet their needs and the dermands of the
particular learning context
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Charles W. A~derson

Strategic
Teaching in
Science

his chapter discusses cognitive instruction n science, that 1s, teach-
ing scienze tn a way that helps students monstor and improve the:r
thinking about the narural world. Much of this chapter is based on
a program of research aud developinent 1n which I and a number of
colleagues (especially Edward L. Smith and Kathleen J. Roth) have
been engaged for the last seven years In this program, we have studied science
teaching and learning at the elementary school, middle school, and college lev-
els, and we have developed and implemented new approaches to teaching sci-
ence at each level.

Our program 1s but a small part of a substanitial research tradition 1nvolv-
ing researchers in many countries who have studied drn teaching and learning
of science from a cognitive perspective This research tradition has produced
books such as those by Driver, Guesnie, and Tiberghien (1985) and by West and
Pines (1985), as well as a variety of review articles such as those by Anderson
and Smith (19387) and by Carey (1986).

In wriving this chapter I was asked to adaress three questions:

1 To what extent is the framework for strategic teaching and learning that
was developed in the first half of this book consister:: with research in science?

2. To what extent is this framework helpful for planning sequences of n-
struction in my content area?

3 What adaptations, if any, need to be made to teach low:- ard high-achiev-
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ing students so that all students will benefit from strategic tea ung and cogr:i-
tive instruction?

The chapter ends with direct answers to thesc questions. My answers are
based on my understanding of the problems science teachers encounter in
planning and in the classroom. Therefore the chapter begins with a discussion
of those problems and of some of the solutions that we and others have devel-
oped. This discussion focuses on the problems encountered by a hvpothetical
teacher whom I shall call Ms. Lane ! She is a fifth-grade teacher who is prepar-
ing to teach a unit on light and vision. Although she is not familiar with the term

‘strategic learning,” she shaves many of its goals. In particular, she is concerned

about her students’ understanding of the content she teaches She remembers
science courses that she survived by memorizing for tests, then socn forgetting
what she had memorized. Too often, she sees her studerts starting to do the
same thi~g, they seem to come out of science lessons with memorized trivia
rather than true understanding, and this 1s a matter of great concern to her

Ms Lane is dissatisfied when she sees her students memorizing rather
than understanding, but what can she do to help t" 2m? This clearly is not an
easv task, if it were, there would be a lot less memortizing in school science
classes. In order to teach for understanding, Ms. Lane must develop solutions to
a number of difficult problems. The following sectiuns focus on four of those
problems

1. A definitional problem. What does 1t mean to “teach for understanding”
tn science?

2 A cur.icular problem. What is it about science that 1s worth understand-
ing?

3 A student learning problem How does scientific unaerstanding develop
in students?

4. An mstructional problem What can teachers do to help stuaents under-
stand?

'Although the eprsode described in ths chapter s fictonal, Ms Lane 1s modeled on
a real teacher, Dorothy Runyan, who has worked with us on research projects and
teacher education programs for six years She shares with us the concerns attributed t
Ms. Lane, and she has experienced the problems we describe 1n teaching her fifth-grade
students about hight and viston, though not precisely 1n the form or the order describ2d
in this chapter. We owe a great debt to her and to the other elementary, middle schoul,
and college teachers who nave worked with us on our research and developme  pro-
gram The texibook described in the episode 15 also real The Green Book in the Ex-
ploring Science Series (Blecha, Gega, and Green 1979) The crincisms we make of it also
apply to most other science textbooks at all levels.
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The Definitional Froblem: Teaching for Understanding

Teaching for understan. .ng is, of course, what this book is all ubout Stra-
tegic teaching assumes that ~hat teachers teach will be based 1n part on wuat
they understand about how students learn. This focus on understanding 1s ap-
parent 1n the six principles about learning with understanding that form the
framework for Chapter 1 of this book. Restang these principles may aid sci-
ence teachers like Ms Lane to understand what 1t means to teach for under-
standing 1n science.

1 Learning 1s goal oriemed, skilled learners are actively involved in con-
strucung meaning and becoming independent learners.

2. rearning 15 linking new information to prior knowledge.

3. Learning is organizing knowledge.

Learning is strategic, skilled leainers must develop a repertoire of effec
tive learning strategies as well as be aware of and control their own activities

5 Learning occurs in phases, yet 1s nonlinear and recursive, learners
must think about what they already know, aaticipate what they are to learn, as-
similate new knowledge, and consolidate that knowledge.

6 Learning 15 influenced by development, ar 3 there are important devel-
opmenal differences among learners.

Ms. Lane is not an expert on educational research. She is, however, an ex-
perienced teacher who has developed her own ideas about understanding
through years >f pracuce She is a good teacher, and as she compares her ideas
with those listed above, she firds that they are highly compatible (Unfortu-
nately our research indicates that this 1s not umversally true. Hollon and Ander-
son (1986). for example, found that some experienced teachers, typically teach-
ers who do not understand suience very well themselws, found the 'deas above
threatening and incompatible with their present practce.)

Theref>re, Ms Lane sets a goal for herself She accepts the ideas histed
above as a reasonable definition of learning with understanding, and she re-
solves to teach 1n a way that helps her students show these characteristics 1n
their own learning Before she can achieve tlus goal, however, she faces impor-
tant problems involving curricuium, student learning, and instruction

BN

The Curricular Probiem: What Is Worth Knowing?

At the outset of curriculum planning, Ms Iane and other science teachers
must decide what they want their students to learn It seems reasorable > ex-
pect that textbocks are not as helpful 1n this respect as they should be. When
Ms. Lane opens her textbook to the unit on hight, she discovers that the text-
book presents only a dece).uve appearance of having clearly defined “content”

RIC "85

Aruitoxt provided by Eic:




E

O

RIC 86

Strategic Teaching and Learning: Cognitive Instruction in the Content Areas

that can be taught 10 students 1n a straightforward manner In fact, she can in
terpret the textbook from a vanety of different perspectives, and each perspec-
tive suggests a dii “rent defimtion of the curricular content of the hght unit
Three perspectives that are comu.:on among teachers and science educators
are contrasted below.

Teaching Science as Facts, Rules, and Definitions

When she looks at her textbook, the first thing that Ms. Lane notices is that
it contains a lot of facts (light travels in straight lines, hight travels very fast, the
colors in the spectrum . .). There are also some definitions (transparent, trans-
lucent, opaque, lens, retina . ..). Although this textbook does not have them, it
is also common for more advanced texts to contain formulas and rules It cer-
tainly seems reasonable, looking at a science textbook, to think of science as a
long list of facts, rules, and definitions to be learned. The most reasonable inter-
pretation of Ms. Lane’s textbook is certainly that the authors intended science 0
be taught this way.

Writing textbooks that present lots of facts makes good business sense.
This way of thinking about science is common among the teachers we have
worked with in our research and deve:opment projects (Anderson and Smitl in
press, Hollon and Anderson 1986) Even college professors often treat science
teaching essenuially as the presentation of facts, rules, and definitions, albeit in
a well structured and organized manner (Anderson 1986) Thus teaching sci-
ence by presenuing facts, rules, and definstions represents the “path of least re-
sistance” for both teachers and textbook publishers.

Unfortunately, it 1s virtually impossible to teach lists of facts in the mean-
ingful way that we defined as cognitive instruction at the beginning of this
chapter. Learning facts puts the students in a passive rather than an active role,
encourages memorization rather than the active construction of knowledge,
and fails 1o connect science conent with students’ prior knowledge of the
world. Because of these deficiencies, attempts to teach “.cience s facts, rules,
and defimtions typically produce iitue understanding andi ies retention (¢f An-
derson, Sheldon, aud DuBay forthcoming, Anderson and Smuth in press, Clem-
ent 1982). Ms. Lane knows from experience that she needs to do more than
teach her students lists of facts, rules, and definitions There muest be more to
science than that, but what?

Teaching Science as Process Skills

One popular answer to Ms. Lane’s question focuses on “science process
skiils." These are the skills necessary to conduct investigations of the natural
world, such as observing, measuring, inferring, and so forth. When Ms. Lane
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looks at her textbook, she sees that 1n addition to facts and definitions 1t has
“finding out” activities. Although the activiies in this book are not paruicularly
good, it would be possible to modify these experiences and use then: to pro-
vide students with hands-on laboratory activites that would provide training
and practice in science process skills. Would rhis be enough to help Ms. Lane's
students learn science with understanding?

Unfortunately, the research evidence sugges’s that hands-on actvities or
instruction 1n process skills will not esure meaningful learning, esther alone
or in combination with conventional fact-based instruction (Roth 1984, Smith
and Anderson 1984). One problem 1s that science processes do not seem to
consist of unitary skills that can be transferred from one context to another
Cbserving cell cultures, for example, has little in common v 1th observing geo-
logical formations or with observing chemucal reactions Furthermore, a major
component of process skills seems to be content knowledge (e g., a good ob-
server of cell cultures must know a lot about cells).

So science is more than the sum of process skills plus facts, rules, and def-
nitions. Ms. Lane must find a different way of thinking about the content that
she teaches before she can truly engage in cognitive instruction in science

Teaching Science as Explanation

There is another approach to defining the content of science, one that has
much more potenual for serving as the basis for cogmuve 1nstruction 1n sci-
ence. This approach emphasizes the explanatory functions of science Science
1s our best attempt to explain hou' and why events happen as they do 1n the nat-
ural world. How does light help us to see, for example? How do we see colors?
Why do plants need light to grow? Why 1s the sky blue?

If Ms. Lane looks hard, shie can find passages 1n her rextbook in which sai-
1tific principles are used to explain natural phenomena Here, for instance, 1s
a passage explaining how lig:1i helps us to see.

Like a rubber ball, hght bounces off most things it hits When hight travels o something
opaque, all the light does not stop Some of this light bounces off. When light travels to
somrthing translucent or transparent, all the iight does not pass through Sume of this
1:a3ht bounces off When light bounces off things and travels to your eyes, you are able to
see (Blecha, Gega, and Green 1979, p. 154)

Is this a “main pomnt” of the unit on hights There 1s certainly no indication
that the authors of the text thought of it that way. The passage quowed above 15
buried in the middle of a chapter, no special markers indicate 1ts importance
Our research, though, has convinced us that Ms Lane and other science teach-
ers can truly teach for understanding only if t.iey “reconstruct” the contents of
science texts, putting much more emphasss than most texts do on using scien-
tific theories and principles to explain phenomena in the natural world
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There are a number of advantages to focusing on science as explanation
This apprnach gives back to scienufic theonies their onginal purpose, a pur-
pose that all too often is lost 1n science as 1t 1s taught 1n schools. Scienusts de-
velop their theories because they have questions about how and why the world
works. All too often, we teach students the answers (or procedures for getting
answers) without letting them know what the questions are. Recent work 1n the
history and philosophy of science has emphasized that science 1s fundamentally
an attempt to describe and explain the natural world Scientific progress in-
volves constructing more powerful descriptions and explorations, not simply
discovering more facts and laws according to the “scientific rethod” (cf Kuhn
1970, Mayr 1982, Toulmin 1961)

So Ms. Lane decides that she will emphasize the explanatory functions of
science in her treatment of the light unit. She will ask questicns calling for ex-
planations and help her students use passages from the text like tte nnc sbove
1o construct scientific answers to those questions. In maki:z this decision, Ms
Lane has taken an important step toward cognitive instruction 1n science She
has decided to involve her siudents 1n a central activity of science, one that re-
quires them to acuively construct meaning and to organmize and use their per-
sonal and scientific knowledge. She has also taken a key step toward linking the
information in the light unit 10 her students’ prior knowledge Thi. linkage 1s
examined in detail 1n the next section.

The Student Learning Problem: How Does Scientific
Understanding Develop?

Ms Lane has now made a strateg'c curnicular decision about her unit on
light and vision she will emphasize teaching her students to explain phenom-
ena scientifically. As she looks through the teatbook, she can now see 4 number
of phenomena that she wants her students to explain. how we see, how light 1n-
teracts with transparent, translucent, and opaque objects, how our eyes work,
and so forth She cannot mediate learning successfully, however, until she un-
derstands what her students will be going through as they try to master the key
sctentific principles and use them to construct explanations There are two as-
pects to this understanding (1) the nature of students’ prior know'_dge and
how 1t must change, and (2) the strategies that students use for processing new
information about science.

Students’ Prior Knowledge and the Process of Conceptual Change

Explanations provide a link betwee 5 science content and students’ prior
knowledge when facts do not Students generally just du not know scientific
facts before they begin a new unit, so 1if science s deiined as consising of facts,
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rules, and definmitions, 1t often appears that students simply know nothing about
the topic they are to study. A different and more complex picture emerges, how-
ever, if students are asked to explain things that they see in the world around
them. It turns out that students do have explanations, but not the ones that sci-
entists have developed. A look at the nature of students explanations reveals
why learning science is so complex and difficult for most students

Consider, for example, the explanauon quoted above from Ms Lane’s text-
book about how light helps us to see objects. What do students say 1f they are
asked how light helps us to see things? We asked this question to large num-
bers of fifth graders (Anderson and Smuth 1987, Eaton, Anderson, and Smith
1984), and the followirg are typical answers

“In the dark, you can't see anything, so 1t makes things 20 vou can see
them.”

“It brightens the path to the object we are looking at™

"It lights up the object so you can see it”

These student explanations certainly are not untrue or unreasonable, but
they do not seem entirely satsfactory, either. What 1s missing (aside from some
fancy vocabulary) 1n these explanations that is present in the textbook expla-
nation quoted above? You might want to take a minute to compare the text and
student explanations for yourself before reading on

There are actually several problems with the student explanations The
first one, for instance, 1s not really an explaration at all, it restates the question
in different words. Perhaps the most important thing 10 notice about these ex
planations—a chaiacterisuc that shows up over and over whenever studeats
discuss vision—is that they do not mention reflected light 1n our nvestiga-
nons of students’ ideas about how we see, we have found that only about 5 per-
cent of the fifth graders we studied were aware that reflected light played a role
in vision. The rest thought that hght merely made things bright or visible so that
we could see them directly,

Our mvest, - ns of students’ conceptions of hight and wision revealed
that students’ explai.. ons of common phe.. )mena differed from scienufic ex-
planations 1n many other ways as well Stu' nts generally believed that their
eves worked by seeing objects rather than | uetecting hight, for example Many
students were not sure whether hght was always 1n motion or not Most stu-
dents thought that white light was . *2ar or ~olorless, rather than a ccmbin. .on

*f the colors of the spectrum We discovered that students had an intercon-
nected network of mutually supporting belefs about light ana vision that made
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sense to them, but that were incompatible with the scientific ideas presented in
the textbook.

The books and review articles cited ar the beginning of this chapter de-
scribe similar student beliefs about dozens of other scientific topics These stu-
dent beliefs are incompatible with scientific theories, for this reason we label
them misconceptions. They are not, however, foolish or completely wrong,.
They are often compatible with our normal language (For example, we gener-
ally say, “I look out the window and see the tree,” rather than, “I see the light
reflected by the tree coming in the window to my eyes.") Misconceptions are
generally ideas that are reasonable and appropriate in a limited context, but
students inappropriatelv apply them to situations where th=y do not work.

A strategic teacher 1n science must understand the dual nature of students’
prior scientific knowledge. In part, prior knowledge 1s the foundation for mean-
ingful learnin3 in science Students must relate scientfic theores to their own
ideas about the world in order to see science as a means of understanding the
world rather than a collection of arcane and disconnected facts. On the other
hand, students’ misconceptions are barriers to successful learnirg. They must
give up or modify many of their belefs about the world in order 10 truly under-
stand science

Thus, science learning 1s a complex process of conceptual change, 1n
which students must modify some of their beliefs about how the world works
while sttengthening and reorganizing others In this way, successful learners of
science gradually reconstruct their understanding of the natural world The in-
terconnected and mutually supporting nature of student misconceptions makes
this process an arduous one for most students.

Students’ Science Learning Strategies

Ms Lane thinks about the process of conceptual change, and 1t helps her
understand why she was so concerned about her students’ learning. They were
not realiy going through the process of cunceptual change. They were just
memorizing a few facts without altering their misconcepuons at all! Still, she 1s
nuzzled. She can find many passages in the book lik2 the one about visior
quoted earlier How could students read those passages without seeing the
conflict?

My colieague Kathleen Roth has conducted a study that helps o answer
Ms Lane’s question (Roth 1985) She conducted careful analyses of students’
thinking as they read science textbooks The students in her study were middle
school students reading chapters from one of three texts, two commercial and
one experimental, . . out photosynthesis, the process by which plants use sun-
light to make their own food.
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In order to truly understand these textbooks, the students 1n Roth s study
had 10 go through a process of conceptual change All the students in the study
began with a number of important misconceptions, including the belief that
plants get their food from the soil rather than making 1t themselves She found,
however, that most students did not change their basic 1deas about food for
plants Instead. they relied on reading strategies that enabled them to cope with
the normal demands of school through superficial learning rather than true
conceptual change Roth described at least five different strategies or ap-
proaches to reading science textbooks, only one of which resulted 1n concep-
tual change. Those five strategies are described below (from Roth 1985,.

1 Overreliance on prior knowledge in order to complete a school task.
Students using this strategy were generally below-grade-level readers who in-
terpreted the text almost completely in terms of their prior knowiedge and n-
correct beliefs about plants and food. When asked to recall what the text said,
for example, they frequently attributed to the text things that were not 1n the
text but came from their prior knowledge Although they reported the text
made sense to them, these students appeared =0 avoid thinking about the text
itself as much as possible If they could decode the words and get enough of t ..
gisi of the text to call up some appropriate prior knowledge, they reported that
the text “made sense.”

For example, Maria read a section of the Concepts i Science (Brandwein
etal 1980) text that used milk as an example of how all food can uitimately be
traced back to green plants, the food producers. Maria announced that “most
of this stuff 1 already knew,” and that this was the easiest section to understand.
“It was about milk " When probed, she expanded her summary of the text. “It's
just about milk  “how we get our milk from cows.” She never picked up any
nouon that plants make food This is typical of her pattern of reading o find
similar ideas, 1gnoring the rest of the text and relying on prior knowledge to fill
1n the details

The students Lsing this strategy answered questions posed 1n the text by
thinking about their real-world knowledge about plants rather than using text
kr.owledge Without thinking about plants’ roles 1n producing food, for exam-
ple, Mar1a came up with the rignt answer to the following question by thinking
about her prior knowledge:

Question: All the food we eat car be traced finally back to the
(a) green piants
(b) cows

Marna correctly picked (a) and expluned. “Fdon'tknow T just urcled green
plants because everybudy eats  not verybody eats cows but ererybody eate
green plants.”
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vs strategy 1 enabled students to complete assigned tasks and comply
with school expectations without really engaging the text at all.

2. Overreliance on words in the text in order to complete a school task
Annther group of students, also generally poor readers, 1solated words without
relating those words to each other or to any prior real-world knowledge In re-
calling what they had read, these students 1dentified words or phrases ("It was
about chlor-something and an ecosystem™) without giving any description or
meaning to them. In spite of this lack of attention 1o meaning, these students re-
ported that thev “understood” the text if they were able to decode the words
and 1o idenufy details in the text that sausfactorilv answered questions posed by
the ext They reported feeling confused only ‘when they encountered unfamul-
1ar words that they could not decode. For exainple, when asked whether there
were any places in the Modern Science text (Smuth, Blecha, and Pless 1974) that
were confusing, Tracey reported that it was just “"some of the words 1 didn't
get”™ On day three, she pointed out the following words as places where she
was confused. fermentation, chlorophyll, chloroplast, cotledon, embryo, dor-
mant.

In answering text-posed questions, students using this strategy simply
Jooked for a "big” word 1n the question, located that word 1n the text. and cop-
1ed the word along with words surrounding 1t 1n the text These copied words
may or may not have sensibly answered the question, but the students were sat-
1sfied just to have an answer Frequently, this strategy produced answers that
would be acceptable to most teachers When students were asked interview
questions about real-world plants, students relied totally on their experience
and prior knowledge They saw nc relationship between the text and the planits
Thus, Tracey recalled the book being about “chlorophyll” and "photosyn-
thests,” but these words were never mentuoned when she was asked about how
a particular plant gets 1ts food.

The students’ use of the text # as driven by their school knowledge of what
was needed to finish the work They had found that being able to recite key
words and phrases from the text (especially large vocabulary words ) can often
get you by Real-world knowiedge was for them a completely separate realm of
knowledge used to explain evervday, nontext phenomena

3. Overreliance on unrelated facts i the t2xt due to an “addition” no-
tion of learning This strategy was used by better readers who tnied o learr
from the text instead of just trying to fimsh the assigned work These students
held the view that school science learning is all about developing lists of facts
about naturai phenomena Their prior experience with schouling had con-
vinced them that memornization of unrelated facts 15 satisfactory learning They
rarely attempted 10 relate the facts from the text to each other or to therr real-
world knowledge about plants.
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Students using thss strategy often had fairly accurate and complete recall of
explicit text material. However, they remembered 1deas 1in no particular con-
ceptual order, they placed equal emphasis on trivial details and on main con-
cepts, and they did not link facts together to develop an overall picture of the
main concepts. For exanmple, Myra remembered a lot of details about an exper-
iment that had been described in the Concepts in Science text:

she had some fish and she had some plants 1n there and one day she was lcoking at them
and a bubble came out of one of the plants And she started experimenting a little. and
she noticed they were giving off oxygen.  They asked us what we think about what 15
she trying—1s 1t oxygen, they asked us what we thought I put one ume 1t did and one
ume didn’t  They said the first ume 1t wasn't sunny all the ume The first ume 1t was
out for one week and every day 1t was sunny

However, when the interviewer asked Myra whether the girl doing the exper:-
ment had made a conclusion about the role of the sun, Myra said simply, * no’
Although she remembered a lot of details, she missed the critical reason for 1n-
cluding the experiment 1. the text.
Like students using the first two strategies, students using this strategy an-
swered que:tions about real plants without making reference to any of the facts
they had read about in the text and included 1n their recall Since they sepa-
rated school science from plants 1n the real world, they could not use informa-
ton 1n the "ext 1o change their misconceptions about food for plants Thus the
text faled 1 help them through the process of conceptual change
4 Otcrreliance on prior knowledge in order to make sense of disciplt- |
naryitext knowledge This strategy was used by a relauvely large number of |
students, most of whom were reading at or above grade level as mea ured by ‘
standardized achievement tests Tiese students did not focus primanily on de- |
veioping strategies t get by in school Instead, they seemed to be genuinely ‘
tryving 10 make sense of the text and the disaiphinary knowledge it contained
Thus. 1n contrast with the first three strateges, this 1s a suphisticated strategy 1n 1
which rcaders atempted o hink prior knowledge and text knowledge These
students generally expected the text w confirm their prior knowledge, how-
ever, su that therr goal 1n reading the text a as basically to venfy and add details
to what they already knew This atutude was expressed by some as, “Basically. |
already knew all thus ™
Because the students” prior knowledge was >0 stronghy held and because
1t was often 1n confhict with the text content, the students using this strategy had
to distort or 1gnore some of the text informaton to make 1t fit Thus, these stu-
dents did integrate prior knowledge and disaipiinary knowledge However,
with prior knowledge taking the driver's seat 1n the process, learming was often
quite different from what was intended by the authors of the text
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5 Conceptual change strategy Some students in Roth's study, all but ore
of whom were reading the experimental text, used a conceptual change read-
ing strategy. These students also worked to reconcile text information with their
prior knowledge, but they allowed the text to take the driver’s seat in their at-
tempts to integrate real-world knowledge and text knowledge. Thus, they used
text knowledge to change their ideas about food for real plantc These students
recognized the conflicts between what the text was sayirg and their own nave
theories, and this coaflict was resolved by abandoning or changing their mis-
conceptions in favor of the more powerful, sensible disciplinary explanation.

All of the students using this strategy displayed abihities as they read the
texts that were not observed among the other students, including the following.

(a) They could recognize and stare the main concepts of the text.

(b) They were aware of the conflict between text explanations and their
misconceptions and willing to abandon misconceptions to resolve the confhict

(c) They were aware that the text was leading to changes 1n their own
thinking about real-world knowledge

(d) They were aware of places where the text explanations were confus-
ing because they were 1n conflict wath their previous behefs.

(e) They could use text ideas to answer questions about real plants

The students using the conceptual change strategy found 1t to be hard
work, they were the most likely to acknowledge feeling confused or having dif-
ficulty understanding the text All of the other strateges left the students feeling
confident that they had "understood™ because they never really recognized the
differences between the text's view of hev plants get their food and their own
naive views All of the reading strategies “worked™ 1in the sense that they helped
students get through school tasks, but only the conceptual change strategy truly
leads to learning wnth understanding,

Implications of Research on Student Learning

As Ms Lane looks at her text she begins to see why most of her students do
not understand 1t very well The text does contain some useful explanations,
but it does not really challenge students to think about or change their own ex-
planatons It uses boldface type to emphasize new words, not urportant ideas.
The "main 1deas” listed for each chapter are generally facts The questions 1n
the ook and the unit test can be answered from students’ prior knowledge or
through factual recall No wonder students g 1erally use effecuve strategies
when they read science texts'

Ms. Lane, though, does not just want to explain her students’ difficulues
She wants to help them understand science What can she do? It would be nice
if she could get a better text (In Roth's study, the conceptual change reading
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strategy was used by six of the seven students reading the experimental text,
but by only one of the 12 students using the two commercial texts, a seventh
grader reac.ng at the twelfth-grade level.)

Like most teachers, however, Ms Lane 1s stuck with the text she has What
can she do 1n ker classroom to make cognitive instruction a reality? How can
she, as a teacher, help her students engage 1n concepwal change learning?
These are instructional questions, and they are addressed in the next section

The Instructional Problem: Helping Students Understand

This section summarizes research findings about some of the key ele-
ments of a teaching strategy that leads to conceptual change in students The re-
search on which this section 1s based includes work by Minstrell (1984) and
Nusshaum and Nowvick (1982) as well as our own research (e g, Roth, Ander-
son, and Smuth forthcomsng) The research s built on comparisons between
teaching that does lead o conceptual change in most students with teaching of
simular matertals under sinular circumstances that does not Thus, the tech-
niques recommended here have been used successfully by classroom teachers
(ncluding Ms Lane) This research is reviewed in Anderson and Smith (1987).

Teaching for conceptual change can be described as a three-stage process
First, there 1s a preparation phase, in which students begin to think about the
phenomena that will be explained 1n the unit, discuss their own explanations,
and become aware of the mitations of their nave explanati.... Second, there
15 a4 presentanion phase, in which teachers explun key scientific principles and
theonies Finally, there 1s a phase of application: and integration, in which stu-
dents apply the suentific principies to new phenomena and integrate those
principles and theories into their personal and scientific knowledge These
three phases are summarized 1n the Planning Guide for Teaching for Concep
tual Change at the end of this chapter and are discussed below

Preparation for Conceptu.. Change

students generally begin learning about a topic with, at best, a vague
sense that they could learn more than they now know They generaily expect
that learning to consst of facts, rules, and dehiniions, and they generally begin
with few unanswered questions about the topic They seldom have really no-
ticed and observed the phenomena associated with that topic Many of Ms
Lane’s students, for example, have never notced where they have to stand to
see someone else 1 a nurror or what a pencil looks like 1n a glass of water
They have never awked themselves where the colors of the ramnbow come from
or which direction light 1s traveling when they “look out” of a window If stu-
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dents are to engage successfully in the acuve, difficult work of conceptual
change learning, they need a sense of what the pot_ntial 1s for their learning, of
what it is they don't know about the topic but would hke to find out

A variety of instructional techniques can help students become aware of
potential learning and develop personally owned questions that will drive ac-
tive inquiry into a topic Simple advance orgamizers that provide a conceptual
overview of what students will learn are often useful. It 1s also important to get
students engzged in observing and talking about the phenomena that the unit
will focus on. Encouraging observation of discrepant events, where students
see things happen that their own conceptions do not }ad them to expedt, 1s
useful [t 1s also useful o promate careful observation and thinking about
everyday events or obects that play a significant role 1n students’ daily lives, ¢.,
pecially if you can ask provocative questions that will ! 2ad studente 10 question
how well they understand those objects and events Dialogue and debate
among students can help them become aware of other ways than their own to
think about the objects and events that they are observing. All of the-e tech-
niques help students become actively engaged with the content of the unit

Teachers can also learn a great deal from these imual discussions By lis-
tenuing to students’ explanatiors and 1deas, they can begin o gain some sight
into their students’ prior knowledge and misconceptions These insights will
be of great use to them as they continue teaching the unit

Introduction of Scientific Concepts

While such exploratory activities are useful, they do not in themselves lead
to conceptual change learning (¢f Snuth and Anderson 1934) Lert to their own
devices, students may discover many interesting things about plants or hight,
but they will develop scientific ideas about photosynthests or vision about as
rapidly as the human race. in other words, not 1n a single lifeume.

Therefore, scientific concepts need to be expliaitly introduced and taught
to students Students must see the scientific concepts as important, meaningful,
and comprehensible They must understand that the scientfic concepts are dif-
ferent from their uw.i previous 1deas, but not so strange or difficult that they
cannot be understood

We have found that students comprehend saienufic coneepts better when
they are introduced 1n the context of a meaningful problem, not simply as facts
or definitiens to be learned Thus, for example, the previously quoted passage
in Ms Lane’s text explaining how we see will be more meaningful to studerits
if they have been discussing that question before reading the passage

Contrasting scientific concepts and common student misconeeptions 1s
also useful *1s Lane, for instance, can help her students by cearly [ ointing out
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that their explanations of how we see do not mention reflected light, but the
book does, or she can help them understand that looking out of a window 15
actually detecting light coming in.

Finally, 1t is important to emphasize key concepts through such devices as
repetiion and highlighting (using bold print and putting key concepts 1n
boxes) This may seem ke obvious advice, but look at what 1s emphasized ina
typical science textbook. the vocabulary words!

Application and Integration

Research on learning indicates that students imtially learn new concepts in
specific task contexts and often have difficulty transferring what they have
iearned to other contexts This 15 true even 1 the concepts are 1n fact broadly
and generally appiicable Thus students cannot fully master a new concept or
appreciate 1ts significance until they have successfully used 1t 1n a varietv of dif-
ferent contexts.

Therefore each important concept should be included 1n a variety of dif-
ferent tasks, and 1ts presence and importance should be explicitly signaled For
example, the 1dea th:at seeing 15 detecting refiected hight can be used to explain
why we cannot see through walls (do they block our “view” or the light coming
toward us from the other side?), how our eyes work, how we see colors, why
frosted glass makes things look blurry, and sc forth Only when students have
successfully explamned these and other situatiens can they truly be said to un-
derstand that we see by detecting reflected hight

Discussion of Instructional Strategies

One useful way of briging together the teaching strategies discussed |
above is to consider a science classroom as a learmng community An ideal |
communaty for the learning of science needs to be different from a typical sci-
ence classroom. Students should be acuvely engaged not just in learning facts
and practicing skills, but 1n practicing the activities of sciertfically hiterate
adults explanation, description, prediction, and control of objects and events in
the natural world Students 1n such an ideal learmng community learn science
from sources of authority such as textbooks and the teacher, from etidence that
they acquire by working with natural objects and events, and from commun-
cation with each other and their teacher

Creating such an ideal learning community 1n an ordinary classroom is
not an easy task Textbooks and other teaching matenals are generaily designed
to support memorization and skill practice, not the underctanding of science
Young children are typically curious about the world, but they are not naturally
disciplined learners of science Older students often habitually use learning
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strategies that help them get through science classes, but that does not lead to
true scientific understanding. Teachers often work under conditions that do not
encourage the creation of ideal learning commumties Nevertheless, we have
seen Ms Lane and other teachers use teaching strategies like those described
above to create true (if not 1deal) learning communities 1n their classrooms.
They are truly engaged in cognitive instruction in science.

Conclusion

In discussing the problems that Ms Lane and other teachers encounter 1n
planning and teaching science, I have implicitly answered the questions posed
at the beginning of the chapter. This concluding section makes those answers
more explicit.

L. Is the framework for strategic teaching and learning developed in the
Sfirst balf of this book consistent with research in science? Yes, 1t 1s | have tnied
to show 1n this chapter how successful learning and instruction in science has
each of the characteristics of successful learning and instruction discussed 1n
Part I of this book Moreover, 1 have tried to portray strategic teaching in sci-
ence as a complex and demanding enterprise. 1t 1s hard work, and 1t demands
an understanding of science content, of students and their scientfic thinking,
and of appropnate teaching strategies Tiiere are at least three ways 1n which
we can work to help science teachers become more .accessful at strategic
teaching in science.

First, we can improve science textbooks and other teaching materials Roth
and others have demonstrated 1n their research that 1t 15 possible to write text-
books that lead to much higher levels of student understanding rhan current
commercial textbooks Commercial publishers, however, produce what the
market demands, which 15 currently broad content coverage, lots of facts and
lots of features. The true impetus for .mprovement in textbooks must come
from the buyers, including members of the Association for Supervision and
Curriculum Development.

Second, we can improve preservice and nservice teacher education to
help teachers become aware of the 1ssues discussed n this chapter, master cog-
nitive instructional teaching strategies, and ask questions about their teaching
that will lead to continued professional growth and development

Finally, we can improve the conditions of teaching Strategic teaclhing can
become a widespread reality 1n the schools only if teachers have ume for plan-
ming, grading, and professional growth, if they are rewarded for trying and us-
ing cognitive 1nstructional strategies, and only if communities are formed 1n
which teachers can help each other think about nd try to improve their sci-
ence teaching
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2. To what extent is the framework developed in Part I of this book belpful
Jor planning sequences of instruction in science? 1 think it is very helpful, es-
pecially the generic planning guides. Planning Guide 1 for Thinking Processes
and Planning Guide 3 for Strategic Teaching. The Planning Guide for Teaching
for Conceptual Change that I developed for this chapter embodies the concepts
in both generic guides. Specifically, the Planning Guide for Teaching ior Con-
ceptual Change conceptualizes science learning and instruction in terms of the
three-phase process just like that used for other subjects, as well as particular
teaching/learning strategies emphasized 1n Part I such as linking new informa-
tion to prior knowledge

3. What adaptations, if any, need to be made to ieach lou- and high-
achieving students so that all students will benefit from cogrutive instruction?
I do nor have a fully adequate answer to this question. In our studies we have
expanded the percentage of students’ understanding from the 0-20 percent
range to the 50-80 percent range. This is clearly a great improvement, but we
have yet to develop techmques that reach the lowest-achieving students In par-
ticular, we suspect that we are not reaching (a) passive learners, (b) students
who are frequently absent, (c) students who are learning-disabled or handi-
capped, and (d) students who are severely deficient in reading and writing
skills

1 feel confident, however, that the path to improvement does not lie 1n spe-
aal programs, particularly for low-achieving students Instead, we need to find
ways of creating classroom iarning commuraties 1n which all students are full
participants. Low-achieving students need very much to practice expressing
their ideas, to listen to the ideas of others, and to have others listen to them.

This 15 one of many problems that I am still wondering about and working
on as I look for better ways of teaching science There 15 a sense 1n which stra-
tegic teaching and cognitive instruction 1n science are ideals that neither I nor
any other science teacher can evex fully achieve This chapter, however, de-
scribes many specific actions that teachers, admimistrators, and others can take
to improve science teaching Lung term improvements in science education
will arise from the accumulaton of those specific actions
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F Planning Guide for Teaching for Conceptual Change

Student Thinking Teaching Strategres
Preparation tor Conceptual Change

Antcipate learning to take place Provide advance organizers
Develop adequate descnptions of naturat Generate observation, discussion, and wniting

phenomena about everyday objects and events
Develop awareness of, and dissatistaction with, Question and debate explanations

own explanations Generate observaton and discussion of

discrepant events

Introduction of Scientific Conceptions
Actveve initial munimal understanding of scentfic  Emphasize key panciplas and theones

expianations Contrast misconceptions and goal conceptions
Understand scientific conceptions as reasonable Introduce conceptions In the context of

alternatives to own reasoning {not too difficult meaningful tasks

to understand, not just additions to their own

wdeas)

Application and integration
Understand scentific pnnciples and theones as Exphicitly signaled inclusion of conceptions in

widely applicable other tasks, especially:
Understand interconnectons with other personal —tasks in everyday contexts
and scientific ideas —tasks In other scientific contexts
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Donna Alvermann

Strategic
Teaching in
Social
Studies

art I of this book presents a framework of instruction that takes nto
account the research and theory underlying strategic learning and
teaching Part II describes that framework as 1t 1s apphed 1n differ
ent content areas This chapter, aimed specifically at promoting stra-
tegic teaching in social studies, addresses the following 1ssues

1 the goals and practices of socal studies education 1n relaton to current
mnstructional practices;

2 an application of strategic teaching to social studies, and

3 the implications from the research on proficient and non-proficient
learners for strategic teaching

Goals and Practices in Social Studies Education

According to a recent and fairly comprehensive review of the hterature on
social studies teaching (Armento 1985), opinions varv widely on what should
constitute the goals of social studies educanon Traditionally, these goals have
been reflected in one of the three most favored ways of teaching social studies.
as the transmission of values associated with citizenship, as the structures of
the social science disciplines themselves, or as reflective inquiry. More recently,
however, evidence from a large-seale survey of a nationally representative sam-
ple of high school social studies teachers revealed that literacy skills (1.e., skills
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largely cognitive 1n nature) ranked first in a field of eight goals (Rutter 1986)
Citizenship ranked a poor fiftir.

The lack of consensus on what constitutes an appropriate set of goals for
teaching soaial studies may stem partially from the absence of a comprehensive
theory around which consensus could build. Without a theory to guide the de-
sigp of research investigations or to help 1n the interpretation of the results of
those 1nvestigations, there has been little useful knowledge generated for social
studies teaching, according to Armento (1985). Armento has also noted that
“social studies classrooms of today are little different from those of 20 years
ago, despite the expenditure of millions of dollars and the involvement of many
creative minds 1n the development of innovative curricular materials™ (p 944).

All is not as hopeless as it .night seem, however. Stake and Easley (1978)

found that teachers are generally recepuve to learning alternative :nstructional
strategies and to seeking assistance with prob.ems that beset their cla srooms.
In addiuon, despite the limitatons imposed by an atheoretical framework 1n
which to carry out their investigatons, researchers in the area of social studies
education are examining many of the same 1ssues that characterize the re-
search of the cognitive scientists. On at least three counts, the models of learn-
ing associated with strategic teaching and cognitive instruction are r=flected in
the current research in social studies teaching.

® A Common Focus on Highber-Order Thinking. Currently, both cognitive
instruction and social studies research focus on higher-order thinking 1n the
classroom Articles written for social studses teachers are filled with sugges-
tons ¢ how they might promote reasoning skalls (cf Smith 1985), teach crin-
cal thinking using a direct apviroach (ci. Beyer 1985), or help students ask their
own questions (cf Hunkins 1985) Social studies research, 100, is becoming |
noticeably more focused on the study of thinking 1n the classroom For exam- |
ple, a number of researchers have studied the effect of social studies teachers’ |
use of higher cognitive level questions on concept 2cquisition (cf Gilmore and
McKinney 1986). Although the research findings are mixed, the majority of the
evidence indicates that except for elementary students of low sociveconomic
status, asking higher cogmitive level questions 15 related to effective teactung ‘
(Wilen and Clegg 1986)

Outcomes other than increased student achievement have been reported 1
1n studies that vaned the cognitive level of questioning For example, in an ob-
servational study of three social studies classes, asking higher level questions
that required students to interpret and evaluate information resulted in greater
student involvement in classroom activities (Ciardiello 1986).

® Agreement on the Importance of Background Knowledge Models of
cognition and cogn-tive instruction stress the importance of linking new, to-be-
learned information to students’ prior knowledge and background experience
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According to Newmann (1986), for example, one way to engage students' atten-
tion and involve them in social studies learning 1s to schedule activities that are
known 1o link new information with old. He suggests, for example, drawing
upon students’ prior knowledge through such activities as mock trials, simula-
tions, and oral histories.

A small but growing Ludy of research also supports the practice of tap-
ping students’ prior knowledge through prediction activities. Bean and his col-
leagues (1986), for instance, designed a study in which they taught students
how to make predictions about events in history by using a graphic organizer
plus options guide. An options guide is a type of study guide that involves stu-
dents in predicting what course of action (or option) they think a particular his-
torical figure will take. After choosing the opiion that seems most reasonable to
them, students defend their choice of options in sma.l-group discussions. The
options guide fosters students’ interest in reading the text to see what option
the historical figure actually chose. Findings from the Bean et al study revealed
that the organizer plus options guide improved students” performance on a test
of near transfer in which students were able to predict without the help of a for-
mal guide.

® A Common [nterest in Promoting Strategic Teaching and Learning.
Currently, the focus for research on social stud,es teaching and learning 1s shift-
ing from behavioral questions such as “How do teachers and instruction di-
rectly influence learning?” to more cognitively based quesuons such as “How
can teachers influence students to construct ... meanings of the social world?"
(Armento 1985, p. 946) With this shift in focus has come the reahization w1at a
repertoire of textbook learning straiegies is necessary for students to succeed
1n constructing meaning from written social studies material. The literature on
cognitive instructior: is rich 1n examples of studies that have consistently dem-
onstrated the value of helping students become independent learners through
showing them how 10 use their prior knowledge ard the structure of text to
make sense of the world in which they live.

In addition to the research on learning from text, smaller segments of so-
cial studies research focus on students’ use of discussion as a small-group in-
teraction strategy (¢’ Tama 1986) and on students’ ability 1 use informal argu-
ment analysis (cf Bruneau 1986) In a related vein, VanSickle's (1985)
theoretical analysis of John Dewey's book, How We Think, discusses implica-
tions for preparing students to engage in reflective thinking strategies such as
problem solving, inquiry, hypothests testing, discovery, and decision making.

Application of Strategic Teaching to Social Studies

Those who wish to incorporate into their repenorre of teaching skills spe-
cific insights gained from the research on cognition and cognitive instruction
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will find in Social Studies Guides 1 and 2, at the end of this chapter, references
to the basic reading/thinking processes and text orgamizational patterns dis-
cussed in Part 1 of this book. Social Studies Guide 1 is taken directly from the
generic Planning Guide 1 in Part 1 of this book. Social Studies Guide 2 was re-
written 1o apply more directly to social studies. The two planning guides can be
thought of as menus from which to select a la carte items for inclusion 1n a les-
son of one’s own making.

For example, 1n developing the two-day lesson outhined 1n Social Studies
Guide 3, I used Social Studies Guides 1 and 2 1o select appropriate teaching/
learning activities for a five-page chapter section on the Progressive Movement
Although in reality I planned only 10 teach the boxed-1n acuvities 1n the Soaal
Studies Guide 3, I included other activities as possible alternatves.

The procedure I used 10 select the three boxed-in actvities of Socal Stud-
1es Guide 3 was simple but systematic. First, I skimmed Social Studies Guides 1
and 2 to familiarize myself with the various categories listed 1n each guide.
Next, I read the to-be-assigned chapter section from the history textbook and
made pencil checkmarks 1n the text margins when I came to information that 1
wanted students 10 know After marking the text n thss fashion, I returned to
the checked portions of the text to determine which of the reading thinking
processes and text organizational patterns I would select from Social Studses
Guides 1 and 2 Frnally, 1 completed the right hand column of Social Studies
Guide 3 (the left hand column 1s merely a repeat of Social Studies Guide 1)

Below is a detailed look at each of the three boxed-1n teaching/learning ac-
tvites mentioned above They ire categorized 1nto one of three Jesson parts.
preparing for learning, presenting the content, and applying integraung It
should be noted that some activities extend over more than une lesson part.
That 1s both natural and desirable Each lesson part also contains two alterna-
tives to the boxed-1n activity

Preparing for Learning

The Vocabulary Overview Guide {Carr 1985) is an activity for improving
stzdents” ability to acquire meanings for words that they will be exposed to1n
their content area texts (see Figure 51). If presented systemaucally (1 ¢, teacher
demonstration and explanauon followed by guided student pracuce and inde-
penderi practice), students should be able to adapt and apply the Vocabulary
Overview Guide 1n their various subject matter classes

The Vocabulary Overview Guide incorporates several of the nsights
gained from cogmuive research on prior knowledge For instance, 1n the guide
in Figure 5 2, which 1 developed for a unit on the Progr. ssive Movement, stu-
dents had to use their prior knowledge of the word “start” as a clue 0 remem-
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Figure 51. The Vocabulary Overview Guide

Define the vocabulary through the use of context.
1 Survey the material (title, heading) io see what it is about
2. Skim the material to identity unknown vocabulary words and underiine them
3 Ty to figure out the meaning of the word from the context of the sentences around it Ask
SOMOONe or use a dictionary 10 chack the meaning.
4 Writa the definitions in the text (use pencil) or on paper so that they will be available when you
read the text,

Read the passage.
5. Read the passage with the defined vocabulary 1o ensure comprehension

Complete the Vocabulary Overview Guide.

6. Fiil in your Vocabulary Overview Guide Wite:

a. the title of the passage

b the category titles (Decide on the categones you need by asking yoursetf the topics the vocab-
uiary descnbed or discussed.)

c. the vocabulary word

d the definiton undemeath the vocabulary word (You can use synonyms here Mako Sure you
leave room 10 add a few more synonyms as your vocabulary increases )

6 ache 1o help you connect the meaning 1o something you know of have expenenced

Study the vocsbulary.

7 Read the title and categones 1o activate background knowledge and recall words associated
with each aspect of the story

8 When you study the word in each category. cover the clue and word meaning Uncover the clue
# necessary If the clue doesn't jog your memory, then uncover the meaning

9 Review your words frequently (aach day) until you know them well Review them once a wosk
ot penodically as you learm more words

10 Add synonyms 10 old vocabulary words as you ksam them In this way you will connect the old
with the new words, and that will help you remeinber them

Reprinted from Jeaching Readmg As Thnking

bering the meaning of a targeted (or new) word (“initiative ™) They also had to
apply their prior knowledge of what it means “1o start something” 1n order to
arrive at a defimtion for the targeted word— 1o introduce or start jegislation!

An alternative to using the Yocabulary Overview Guide 1s a strategy devel-
oped by Kuse and Kuse {1986) called Using Analogies to Preview Text. This
strategy 1s particularly useful when the content contains many difficult con-
cepts, with which most students have had no previous expernience. This strategy
can be effective in building students’ awareness of the need to adjust their rate
and approach to reading Briefly, Using Analogies to Preview Text involves stu-
dents in describing how they feel when they read a difficult passage. If a ssmile
were used, as in the example below, students would be encouraged first to pre-
view the text and then to complete the following s=ntence “Reading densely
packed material with lots of new facts 1s like " By
examining students’ comple->d sentences, teachers gain an understanding of
how difficult the text 1s for certain individuals This know ledge of difficulty
level can then be used in planning for future lessons

Another preparatory acuvity 1s the Predicion Guide (Herber 1978) It s
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Figure 5.2. Vocabulary Overview Guide
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appropriate for focusing students’ interests or 1n setng purposes for reading a4
particular section of a wext The Predicuon Guide makes use of students’ prior
knowiedge about 4 topic by asking them 10 respond 10 a series of wprc-related
staiements The statements call for responses based on what students think they
know as well as on whether they think the author of their extbook will agree
with their responses After reading the text, the students are encouraged © dis-
cuss why they marked a statement the way they did

Presenting the Content

The Structural Organizer Plus Grid (Slater, Graves, and Piche 1985) bene-
fits students as they read because 1t makes them aware of the text’s overall pat-
tern of organization Knowledge of how the text 1s organized has been shown
repeatedly o be of value in helping students comprehend and retan what they
read In a study of minth graders” abality . comprehend and recall information
from a history textbook, Slater and his colleagues found that students who filled
i an outline grid whike they read a text passage accompanied by a structural
orgamzer were helped sigmificantly o remember what they had read The
Structural Organizer Plus Grid gave students advance nouce about the author s
plan for organmizing the matersal, it also made clear w students how they could
use that orgamzauonal plan as they read their assignment

The Structural Organizer Plus Grid that 1 developed, with the help of a
group of tenth-graue students. was intended for use with the Progressive Move-
ment portion of text discussed earlier To enable stude.s w examine therr exts
for the purpose of determining the author'’s organizauonal plan, mvohed
them 1n a ten-minute discussion that focused on the following pomnes

® the importance of recogmizing how a text 1s organized,

® the clues that tell us the Progressive Movement text 1s organized aroun
a problem and ats several solutions,

® the understanding that the problem solution organizational pattern 1s
freque «ly an author’s choice for orgamizing social studies text

Following the discussion, students read a portion of the text on the Pro-
gressive Movement and completed the grid below (see Figure 53) After sev-
eral lessons 1n which students were provided guidance 1n determuning et
structure and 1n evaluaung the usefulness of the grid, they were ready © ex-
periment with construcung their own grids, based on their own analy ses of the
text

The Structural Orgamizer Plus Grid 1s 4 useful activity when the goal of in-
struction 15 1o help students construct meaning for 4 given text segment by mah-
ing use of the author’s organizational plan However. 1t does not assist students
1n confirming any predicuons they may have made prior reading the selec-
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Figure 5.3. Grid for The Progressive Movement
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ton To assist students tn the latter task, Herber's (1978) Predictuon Guide 1s
recommended Using the Prediction Guide, students have the opportunsty first
to predict whether or not an author will agree or disagree with the predictions
they have made about a particular portion of text After reading the text, they
must cite evidence from it that supports (or fails to support) their predictions
Because the Prediction Guide 1s designed to foster small group discussions,
students have an opportunity to demonstrate their oral reasoning abilities as
they engage in higher order reading and thinking skills.

Clanifying ideas during reading is an extremely important activity and one
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that 1s addressed 1n the content reading heuristic known as Listen-Read-Dis-
cuss, or L-R-D for short (Manzo and Casale 1985, p 733) The L-R-D provides
teachers with an instrucuonal activity that makes use of students’ prior knowl-
edge, optimizes the effectiveness of minilectures, and approximates the steps
of a Directed Reading Activity. Briefly, the steps of the 1.-R-D are these:

1 Choose a particularly well-orgamized and well-wrnitten portion of the
text to introduce this activity.

2. Provide students with a minilecture 2~out that portion of the text

3. Direct students to read the pages 1n the text that cover the material they
just listened to 1n the minilecture.

4. Involve students in a post-reading discussion of the assigned text 1n
which basic understandings are clarified and critcal questions are raised. The
following questions are suggested as a means of evoking the type of discussion
specified above:

® What did you understand best from what you read?
® What did you understand least well from what you heard and read?
® What questions or thoughts did thss lesson raise in your mind?

Applying and Integrating

Frequently, social studies teachers ask students to explain in writing “why”
some event occurred as part of a post-reading assignment Although teachers
may have the expository essay in mind as an appropnate vehicle for the stu-
dents’ thoughts, the students are likely to fall 1nto what Duthie (1986, p 232)
calls the “narrative trap " That is, they are likely to write about what happened
without attempting to analyze why 1t happened To counteract students’ tend-
ency to write 1n the narrauve form when the expository essay 1s the expected
product, Duthie developed a web outline that provides a logical structure for
the essay. The web consists of a question, a "yes™ and a “no” strand so that one
can discuss both sides of the question, a thesis, and a conclusion It is Jrawn as
shown in Figure 5.4

Having outlined the bas’ logical st-ucture of an argument, students are
now ready to dunk of supporting data from their textbooks or other sources
that can be appended to the “yes” and "no” strands The thesis and conclusion
are written last. Besides providing a structure for the analytical essay, the web
highlights imbalances 1n one’s argument or points up places where one’s ar-
gument is not supported by any data Also, the teacher can use the web as an
objective marking key for the completed essay. When the marked web is re-
turned along with the expository essay, the student has a graphic 1dea of where
the strengths and weaknesses are in his or her writing.

Adapuve Webbing (Alvermann 1986) is an extension of Duthie’s web out-
line. It differs in three ways:
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Figure 5.4. A Web Outline

‘ Thesis

Conclusion I

1. Adaptive Webbing takes into account differences 1n students’ abihity
level and enables both low- and high-achieving students to work at a level of dif-
ficulty that 1s appropriate for them.

2. Adaptive Webbing signals the differences in difficulty level of the task
(Bloom et al. 1956) by its use of coded geometrical shapes For example, rec-
tangles sigmify writing tasks that require students to simply recall information,
triangles signify writing tasks that require students to compare and contrast ar-
guments, and ovals signify writing tasks that require students to generate cri-
teria for evaluating whether an action was justified.

3. Adaptive Webbing provides structure for whole-class discussions about
an assigned segment of text It encourages both low- and high-achieving stu-
dents to engage in higher-order thinking.

Figure 5.5 is an example of how Adaptive Webbing was applied to the
chapter section on the Progressive Movement Note that although the logical
structures for all three levels of writing difficulty were included, students who
were assigned to write a basic analytic essay were signalled to attend only to the
information within the rectangles Students who needed the challenge of com-
paring and contrasting two arguments were signaled to attend to the informa-
tion within the triangles, and so on.

Someumes social studies teachers prefer to choose an applying/integrat-
1ng activity that helps them assess whether students have achieved the pur-
pose(s) of the lesson. When one of those purposes involves generating new
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Figure 5.5. An Example of Adaptive Webbing
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questions about the topic under study, an activity known as Group Reading for
Different Purposes (Dolan et al. 1979) is appropriate The GRDP nvolves stu-
dents in small group work while they are generaung the questions. Then, the
questions are shared in a general class discussion. Some suggestions for the
types of prompts that can be placed on 3" X 5” cards and then passed out t0
the small groups for their tnput follow.
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1. Make up three questions that state a fact about the material you have
just read. Then make up three questions that offer an opinion about the mate-
rial. Ask the class to determine which is which.

2. Devise a set of questions that can be answered only by consulting a ref-
erence source other than your texibook.

3 Present an alternauve argument to support an explanation given in
vour text Then ask the class (o determine which argument 1s the stronger—the
textbook’s or the group’s.

Another applying/integraung acuvity that social studies teachers who are
interested 1n transfer of learning might consider 1s the Co-operauve Lesson on
Conlflict Resolution (Morton 1986) Because this activity 1nvolves students in
confhict, 1t is important that they have had some previous practice in criticizing
ideas and not people, listening to others, and taking different perspectives The
lesson requires two or three one-hour periods to complete On the first day,
students are divided randomly 1nto groups of four and then paired within those
groups so that one pair becomes the proponents of an idea and the other pair
becomes th2 opponents. Even though the pairs oppose each other, eventually
they will write one report at the end of the acvity Next, the teacher explains
the scenarioc For example, it 1s the day after the United States has artacked Libya
for 1ts role 1n international terrorism The Cla reports retahatory plans by the
Syrians Do you go ahead with a raid on Damascus? You will have 10 make a
written report (o President Reagan at the end of the acuvity The students have
approximately 20 10 30 minutes to prepare their arguments On the second day,
the pairs debate the 1ssue within the following time structure:

S minutes—about a minute for each student 1o present his or her stance
on the issue,

10 minutes—open discussion,

10 minutes—reverse perspectives/roles,

10 minutes—consensus is reached by group of four, and

15 minutes—report written by whole group.

The final step 1n this acuvity 15 an evaluaucn of the group process. For n-
stance, what went well in your group? What would you ¢ differently next ume?

Implications from Research on Proficient
and Less Proficient Learners

For cognitive instruction n the social studies classroom to be beneficial 1o
all students, regardless of achievement level, teachers must be aware of at least
two insights from the current thinking and research on proficient and less pro-
ficient learners First, teachers must be cogmzant of the relauonship between
the goals of social studies education and their own expectauons of students
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Second, social studies teachers must be alert to the research findings that dif-
ferentiate the proficient learner from the less proficient learner if they are to be
effective in their instructional interventions In short, this awareness on the part
of teachers 1s essential if Social Studies Guides 1, 2, and 3, at the end of this
chapter, are to be put to their proper use

Knowledge of Goals and Expectations

According to Cherryholmes (1985), ** . the goal of social studies is to
transmut knowledge about society along with such skills as analysis, decision
making, and critical thinking to students” (p 395) Althcugh Engle (1986) -hal-
lenges the idea of transmitting knowledge, preferring instead to “.. offer up
opportunities for children to question” (p 22), nonetheless he agrees with
Cherryholmes that all students need to be taught how to participate 1n social
studies iearning That is, regardless of abihity or achievement level, students
must be shown how to collect evidence, link that evidence to a conclusion, and
then justify the conclusion Concerning parucipation, Cherryholmes adds, '‘Not
all students can participate at the same level of competence, but they can all
participate” (1985, p. 399)

As an example of how teachers might enable all students to parucipate ina
history lesson, Moore, Alouf, and Needham (1984) offer these three sugges-
tions (1) Use advance (or graphic) organizers 1o help students understand the
hierarchical arrangement of historical concepts, (2) move from the concrete to
the abstract, and (3) teach the core concepts of history so that students have a
“road map” of the discipline.

Differences in Proficiency Levels

Researchers have studied a number of strategic learning behaviors that dif-
ferentiate the proficient from less proficient learner. findings from several of
these research studies follow.

1 Generally, proficient learners understand the demands of different tasks
and are able to discriminate among those demands 1n selecting an approach to
complete a speaific task For instance, they are able to judge whether their
knowledge level will permit them to complete a reading task successfully
(Baker and Brown 1984) To help the less proficient learners in their class-
rooms, 1t may be useful for teachers to select acuvities from Social Studies
Guide 3 that structure tasks for students.

2 Proficient learners are able to adjust their reading behaviors 10 suit
their purpose for reading (e g., reading rapidly for the gi « of a selection vs.
reading more slowly to remember the details) Less proficient learners, on the
other hand, do not exhibit this flexibility 1n purposeful reading, they use the
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same behaviors for both (Baker and Brown 1984). Teachers can assist these less
proficient learners by instructing them 1n how to use an author’s organizational
plan as a help in deciding what 10 spend time on and what to skim over in the
text they've been assigned to read.

3. Learners of any age and ability level are more likely to take responsibil-
ity for applying whatever skills they have acquired when they are faced with
tasks that are neither too difficult nor too easy (Wagoener 1983). It is useful,
therefore, to take 1nto account individual differences when planning for instruc-
tion.

4. Proficient learners engage in fix-up strategies on their own when they
recognize they have failed 1o comprehend the text. Less proficient readers, on
the other hand, are not aware tha\ they can exercise control over their failure to
comprehend (DiVesta, Hayward, and Orlando 1979). The imptication for teach-
ers is to know which acuvities to select from Social Studies Guide 3. An activity
that shows students how to accommodate old information in light uf new infor-
mation may be preferable, for instance, to one that asks questions.

These findings suggest that strategic teaching will have to be adapted for
proficient and less proficient learners. What those adaptations will lcok like will
depend 10 a great extent upon individual teachers’ interpretations of the infor-
mation presented in Social Studies Guides 1 and 2, and most certainly upon
the choices they make 1n planning their own instructional guides

Summary

wapter has addressed three issues First, it has attempted to relate
the goals of social studies education to current instructional practices Second,
it has demonstrated how the nsights gained from research on cognition and
cognitive instruction and the concept of strategic teaching can be applied to so-
cial studies teaching Specifically, Social Studies Guides 1, 2, and 3 have been
presented for the purpose of helping teachers select appropriate actwities for
preparing, presenting, and applying/integrating Third, the chapter has pre-
sented imphcations from research on proficient and less proficient learners for
social studies teaching,
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Social Studias Guide 1

Thinking Processes Instructonal Strategres
PREPARING FOR LEARNING PREPAPING FOR LEARNING

PreviewiSelect materiaisicues at hand
siim features and graphic aids
determine content focus/organizatonal pattern

Focus intersst/Set purpose
form hypotheses and questions/make predictions
represent/organize ideas (categorize/outline)

ON-LINE PROCESSING (Text Segments) PRESENTING THE CONTENT
Modify Hypotheses/Clarify ideas

examine logic of argument, flow of ideas
generate new questions

integrate xdeas

selact important concepts/words
connect and organize xleas, summanze

Assimilate new deas

articulate changes in knowledge
evaluate ideas/products
withhold judgment

CONSOUDATING/EXTENDING (“Ths Blig Picture™) APPLYING/INTEGRATING

integratelorganize meaning for whole
categorize and integrate information, conclude
summanze key ideas and connections
evaluate/revise/edit

Assess achievement of purpose/leaming
compare new leamings to pnof knowledge
Klentify gaps in leaming and information
generate new questions/next steps

Extand learming
trar.slate/apply to new situations
rehearse and study
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Social Studies Guide 2
Patterns of Organization and Analysis in Social Studies

1 Goal Frame. This frame consists of the Goal (something that is desired by an individual or a group). the
Action taken to attain that Goal, and the Qutcome or consequence of the Acton. The Outccme may either
sahsty or fail 10 satisfy the individual(s) seeking the Goal. Many historical texts fit the Goal frame, according
tc Ambruster and Anderson (1985). Among the exampies they give is Hitler's goal of preserving the “master
race” which resutted in the murder of six million Jews.

2. Problem/Solution Frame. This frame is a variation on the Goal Frame. In the Problem/Solution frame,
the Problem can be “an event, a condition, or series of events or conditions resulting in a state that is an
obstacie to the attainment of the Goal” (Armbruster and Anderson 1985, p. 95). When the Problem is
tacikded, however, a Sokition follows. This saquence of events is equivalent to the Action and Outcome of
the Goa! Frame. Armbruster and Anderson list voyages of discovery as soclal studies content that fits intn
the Problem/Solution frame. For exampile, when the Europeans wanted to trada with the Far East, they
encountered several problems, such as dangerous journeys and the high prices of falian goods.

3 Cuitures Frame The major categories of information necessary for defining the Cultures frame inckude:
Technology (food, clothing, sheiter, tools); Institutions (sconomic, political, family, religious, educatonal);
Language; and the Arts. Comparisons and contrasts of these categories make it possibie to differentiate
one culture from another (Armbruster and Anderson 1985). For instance, the cultures of Islamic countries
can be differentiated on the basis of food preferences, political parties, language, and music.

4. People Frame. Authors of siuial studies textbooks use this frame %o present blographical inforination
about individuals who are mentioned in the main body of the text. Frequently, this information appeers in
highlighted or baxad off areas in the marging of the text. The People frame contains these categories:
Background (period of time they lived and the significant events in their lives); Traits (personality, habits);
Goals (personal betiefs that motivated them 10 act in a particular way); and Accomplishments (significant
contributions that they made). Armbruster and Anderson (1985) provide as an exampie of the People frame,
Frederick Douglass, who was borm a siave and who leamed to read under unusual circumstances {Back-
ground) The People frame that included information on Douglass might descnbe his personal desire to be
free and to abolish slavery as an institution of American life (Goals). This frame might also pant out
Douglass' talents as speexer, a leader, and a newspaper edrtor (Traits), which made him famous as one of
the black abolitionists (Accompiishment).

5. Descriptive Frames. Descriptive frames and categories depend somewhat on the nature of what is being
descnbed. In geography, for example, regions are always descnbed within the following five superordinate
categories: land (physical features, ciimate, and natural resources); people (social/cultural, education,
rehigion); cthes; economy; and government (Ambruster and Anderson 1985, Herber 1978).

6 Compare/Contrast Two or More Things Like description, the categories for cc :panson and contrast
differ according to what is being compared or contrasted. However, comparisons should always establish
cluarty how the things (people, places, events, idsas, etc.) are similar, giving exampies or further description
to support the generalization. Similarly, contrast analyses must state expiicitly all the ways in which the
things are different as well as illustrate each difference (Jones, Amiran, and Katims 1985).

7 Interaction Frames: Conflict/Cooperation. Much of history involves the interaction of two or more persons
or groups To comprehend the nature of their interaction, the key questions are: What are the persons/
groups? What were their goals? What was the nature of their intoraction: conflict 0f cooperation? How did
they act and react? What was the outcome for each person/group? (Jones 1985).

8 Interaction Frames: Causal Interacton. To understand the causal interaction of a complex event such as
an elecbon or a complex phenmmenon such as the causes of juvenile delinquency, the cntica! tack invoivos
answenng the foliowing questions: What are the factors that cause X? V/hich ones are most important?
How do the factors interrelate? Do some factors occur before others? Are the factors thal causa R nuuaiy
the same as those that account for its persistence?
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Sociz] Studles Guide 3

Thinking Processes ! structional Strategeos
PREPARING FOR LEARNING PREPARING FCR LEARNING
Comprehend objecaveltask

define learning objectives

consider task/audience

determine criteria for success

Preview|Select materialsicues at hand Usino 1nalogies 10 Preview Text
skim features and graphic ads (Kuse and Kuse 1986)
determine content focus/organizatonal pattern

Activate pricr knowledye Vocabulary Overview Guide (Carr
access content and vocabulary 1985)

access categories and structure

access strategies/plans

Focus interest/Set purpose

Prediction Gude (Part 1,

form hypotheses and questions/make predichons (Herber 1378)
represant/organize ideas (categorize/outline)

ON-LINE PROCESSING (Text Segments) PRESENTING THE CONTENT
Modiy Hypotheses/Clarity ideas Lssten-Read-Discuss:

check hypotheses, predictions,question. A Content Reading Heunstc
compare 10 prior knowledge (Manzo ard Casale 1985)

ask clarification

examine logic of argument, flow of \deas

generate new questions

Integrate kioas Structural Organi2 ¥ Plus God
select important concepts/words (Slater, Graves. ar 4 Fxche)
connect and organize ideas, summanze

Assimilate new ideas Prediction Gude (Part 2)
articulate changes in knowledge (Horber 1978)

evaluate ideas/products

withhold judgment

CONSOLIDATING/EXTENDING APPLYING AND INTEGRATING
(**The Big Picture")

Integrate/organize meaning for whole Agaptive Webbing

categorize and integrate information, conclude (Alvormann 1386)

summanze key idess and connections
evahiate/revise/edit

Assess achievement of purposelleaming
compare new leamirys to prior knowledge
identify gaps in lsarning and information
generate new questions/next steps
Extond loaming

translate/apply to new situations

reheasse and study

Group Reading for Different
Purposes (Dolan et al 1979)

Co operative Lesson on Confixt
Resolution (Morton 1986)
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Mary Montgomery Lindquist

Strategic
Teaching in
Mathematics

‘ ‘ athematics™ 1s the common answer 1o the question.
What subject 1n high school requires the most think-

ing? Yet many of us 1n mathematcs education deplore

the lack of thinking in mathematics. Davis (1984, p.

349) describes a series of “disaster studies” that “show
1n detail how many students, believed to be successful when one judges them
by typical tests, are revealed as seriously confused when one looks more
closely at how they think about the subject.” Comparison of the results of the
national mathematics assessments conducted by the National Assessment of Ed-
ucatonal Progiess (NAEP) shows a great dispanty berween performance on
routine exercises and items that required thinking While the overall perfor-
mance of younger students (ages 9 and 13) improved from the second to the
third assessmer.t, the increase could be accounted for by routine exercises.
Analysis of individual stems showed that performance had decreased on thoss
requiring thinkirg or understanding (NAEP 1983)

The purpose of this chapter ts not to sobve the dilemma of whether we do
or do not teach thinking 1n mathematics. Actually, this 15 probably not an ether,
or situation, but cne that depends on how you regard thinking (e.g., Skemp
1978) In particular, the purpose 1s to consider the application of research on
cogniion, cognitive instruction, and strategic teaching to mathematics nstruc-
tion The chapter is organized to address three quesuons. (1) To what exient

m o 121

Aruitoxt provided by Eic:




O

} ERIC

Aruitoxt provided by Eic:

Strategic Teaching and Learning. Cogaitive Instruction in the Content Areas

does the framework for learning and instructuon presented 1 Part [ of this
book apply to mathemaucs? (2) Can the generic planning guides in Part I be
used 1o plan sequences of mstruction 1n mathemaucs? and (3) What adapta-
tions, if any, are needed 10 teach less proficient students?

Parallels of Learning/Teaching Assumptions
in Mathematics

* Parallels, angles, and skewed lines™ may have been a more appropriate -
tle for this section. At mes, the 1deas proposed 1in Chapters 1 and 2 are quite
parallel to those in mathemaucs. For other concepts, the proposed ideas and
mathemaucs begin at the same point but move in different directions, thus cre-
ating angles. And finalh, at umes the two areas are like skewed hines in different
planes. In particular, those 1deas related 1o kearning seem 1o be quite consts-
tent, those related to teaching seem to have a common base., and those related
to organizational patterns seem to be askew

Learning

There has been substanual progress in recent years 1n the understanding
of children’s cogmiions, especially 1n certain mathematcal domains (¢ g, Res-
nick and Ford 1981, Lesh and Landau 1983, Davis 1984, Romberg and Carpenter
1986). This research along with the research on problem solving (e g, Silver
1985, Schoenfeld 1985a) provides 4 wealth of informauon about thinking 1n
mathematics. Although certainh not conclusive or exhaustive, 1t does provide a
basts for examining the parallels between language arts and mathematics
There appear 1o be six themes 1in the discussion 1n Chapter 1 that are also cen-
tral to mathemaucs.

1. Just as there 15 a need for a new definiuon of resding, there 1s a need for
cogniuvely bax2« mathematics programs. Pracutioners such as Burns (1985, p
14) have summarized the state of elementary mathemaucs as follows

In rradinonal instruction, the primary goal 1s 10 develop computational compe
tence The emphass 1s often on getung nght answers, enough right answers 1o carn
guod grades or 10 do well on standardized tests The wacher or the answer key 15 the
source for revealing 16 the stedents the cocrectness of their answers And, sadly, 1t's the
quick night answer that 1s often valued more than the thinking that keads to that answer
What 15 mussing 1s attenuon 1o children’s deaiding on the reasonableness of their solu
tons, justifying their procedures, verbahizing their processes, reflecuing on their think
ing—all thuse behaviors that contribute w the development of mathemaucal thinking

The Nauonal Council of Teachers of Mathematics (NCTM 1980) proposed
in the Agenda for Acton that problem solving be the focus of mathemaucs 1n-
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struction This recommendation has influenced the curient curricular mate-
rials, hopefully, 1t will also affect students’ learning While this 1s a laudable
goal, it is often interpreted as treating problem solving as a topic. Many (e g.,
Lindquist 1984, Kilpatrick 1981) have cautioned that the focus should be inter-
preted as taking a problem-solving approach, or a thinking approach, to the
learning of machematics, not as treaung problem solving as a separate topic

Similarly, researchers have called for a cogniuvely based approach. For ex-
ample, Fennema, Carpenter, and Peterson (1986) are presently studying what
they have termed “cognitively guided instruction ' Resnick and Ford (1981, p
246) write about emerging themes in the psychc.1ogy of mathematcs that "give
a sense of the possibilities and directions for a new, cogmuvely grounded 11+-
structional psychology”

It is imgortant to note that this need 1s felt not by one group alone, but by
teachers, curriculum developers, and researchers 1n mathematics education.
Thus, it is timely to consider thinking, n mathemaucs and its relauonship to
other curricular areas.

2 Constructing meaning 1s at the heart of a mathemaucs curriculum
based on cognitive learning, just as it is 1n other curricular areas While there
15 some disagreement about how certain meanings are constructed (see Car-
penter’s review of Steffe’s work, 1985a), and there 1s sull a need for evidence
about how new knowledge is integrated into established know iedge structures
(Resnick and Ford 1981), a body of research helpful to the practiioner 1s begin-
nmng to emerge.

The clearest picture of how children construct meanings comes from the
mathemaucs content area called “early number work ™ Within this area, the re-
search on beginning addition and subtraction has been developed to the point
of giving guidance for instruction. (See Carpenter 1985b for a recent summary )
In examining this research, it 15 evident that young children do construct
meaning from problems For example, at the stage when children are solving
problems by directly representing or modeling, they will solve the following
wo “subtraction problems” according to the semantic structure ot the problem

Problem A Jill had 8 trucks She gave 3 to Bill
How many trucks does she have left®
Problem B Jill has 8 trucks Bill has 6 trucks.
How many more trucks does Jill have than Bill?

In representing Problem A, a young child counts out 8 trucks and gives 3
away Then, the child counts how many trucks are left In Problem B, the chuld
counts out 8 trucks and a set of 6 trucks, matches Jill's trucks with Bill's and
counts 10 see how many more Jill has Watching young cluldren as they ap-
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proach these problems, one 15 convinced thai they have constructed meaning
What is discouraging is to watch second graders struggle with the same types
of problems when they are relying only on the strategy of answering the ques-
tion. “Do [ add or subtract?” Without helping children build the constructs nec-
essary to answer this question, we encourage them not to think about the se-
mantics of the problem and perhaps encourage them to think about other
avenues of solving the problem such as what are the key words, what size num-
bers are there, how many numbers are there—all thinking strategies that can
lead to misconceptions A more in-depth discussion of this problem is given by
Hiebert (1984).

In summary, there 1s much in the research 1n mathematics education that
encourages taking a constructive point of view and there is guidance to do so
in certain mathematical areas.

3. Another similarity with the proposed view of cognition is that learning
mathematics 1s not linear but 1s highly recursive Kilpatrick's (1986) plenary ad-
dress to the Fifth International Congress of Mathematical Education was enti-
tled “Reflection and Recursion.” He cites an example of learning as recursion
from the theory of geometric learning by the van Hieles They pose that as
learners move from level o level of thought 1n geometry, they return to the
same concepts but give new meanings to these concepts (see a more complete
description in Fuys, Geddes, and Tischler 1984) Certainly, the previously men-
uoned research on addition and subtraction is indicative of recursive learning
Children continue to build new meanings for additior and subtraction as they
are presented with a vanety of additive or subtractive situauons For example,
therr first meaning of subtraction may be separating, and laer they will add the
comparative meaning.

Although much has been written about reflective thinking, there 1s little 1n
the mathematics literature directed toward recursive thinking Kilpatrick
(1986, p. 11) ciaims that “both reflection and recursion, when apphed to cog-
nition, are ways of becoming conscious of, aiid getting control over, one’s con-
cepts and procedures. To turn a concept over in mind and to operate on a pro-
cedure with itself can enable the thinker to think how to think, and may help
the learner learn how to learn.” It seems logical that thinking is recursive, cer-
tainly from reflecung on one’s own thinking one would conclude that it 1s non-
linear Yet the question remains how recursion occurs and how to help learners
develop the ability to think recursively.

4. As the model reader, writer, listener, or speaker has a repertoire of cog-
nitive strategies, so does the model mathemaucs learner In fact, so does the
“nonmodel” mathemaucs learner, but this repertoire may be filled with nus-
conceptions. First, we will consider a selection of productive strategies, and
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then we will look at some fraught with misconceptions because they also tell
us about thinking.

There are productive strategies in mathematics related to particular con-
tent areas and more generic ones often associated with problem solving. A large
body of research has been amassed on how children derive basic addition
facts For example. a child may think through the sum of 5 and 6 by relating it
to the known fact, 5 + 5, as follows. “I know that 5 and 5 is 10, 5 and 6 is one
more, or 11" Or a child may think through 8 + 7 as fcllows: 9, 10 and 5 more
is 15" There is also evidence that instruction which explicitly teaches these
strategies is more effective than instruction that relies only on memorization of
isolated facts. (Steinberg 1985; Thornton, Jones, and Toohey 1983).

Instruction in problem solving tends to center on general heuristics such
as drawing a picture, writing 2 mathematical sentence, and other translation
strategies or on other strategies such as making a table, solving a simpler prob-
lem, or working backwards. While this may be one step forward from omitting
problem-solving instruction altogether, teaching these strategies is not suffi-
aent Just as conceptual knowledge and procedural knowledge are necessary
prior knowledge in solving problems, these probleni-solving heuristics are also.
It may be that we have locked at them as the basss for thinking and she key to
solving problems, when indeed they are just a slightly different type of proce-
dural knowledge than, say, that of the multiplication algorithm. For example,
consider the following problem:

Fird the area of a rectangular plot whose length is three more feet than
its width and whose perimeter is 26 feet.

One must have prior conceptual knowledge about area, length, width, pe-
rimeter, and rectangle, and prior procedural knowledge about how to find area
and perimeter Yet, even with this knowledge, many children cannot solve this
problem They may be lacking the knowledge of the heuristic of how to draw a
helpful picture and how to approach the problem by guess and check. Even
with these added general heuristic strategies in their repertoire, we cannot be
assured they will be able to solve the problem It 1s the interaction of metacog-
nitive (or conditional thinking) strategies that may be the missing link

These cognitive strategies just described are productive, but we must also
be aware of the strategies that are counterproductive. The literature 1s filled
with mathematical misconceptions of students (see Brown 1978, Resnick and
Ford 1981, David 1984, Schoenfeld 1985a, Shaughnessy 1985). One of my most
»vid memories of teaching my first college mathematics class is of a student
who said, ' If I do everything just backwards from the way I think I should, then
Tknow it will be right” How I wished I had pursued her thoughts and vet, even
then, I'had enough samples of students’ work with isolated facts or rote learming
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that I knew what she meant, or at least how she felt What 15 scary 15 that her
strategy worked; she was an “A™ student!

The most common subtraction error of nine-yvear-olds (Carpenter, Corbitt,
Kepner, Lindquist, and Reys 1981) 1s a reversal error This error produces the
following answer:

394
—157
243

Children who respond this way may well be thinking “Always subtract the
smaller number trom the larger.” They have not yet built the construct of three
digits being one number, or they fail to courdinate this knowledge with the
procedure of how to handle the digits in the ones place.

Fischbein and his associates (1985) have shown how primitive models
used in imual instructions of mutuplicauon and division may influence imiscon-
ceptions of the broader meanings and applicarions of these operations Their
studies show that when we do not help learners build more sopnisticated
models, other than the formal mathemaucal mocel, that stude.s revert to pri-
mit.ve thinking.

What is important about noting errors is the clue to how a learner 1s think-
ing. We have often waited until an error has appeared consistently on paper-
and-pencil tasks before taking anv action 1n the classroom In examining the
role of the teacher, other ways to deal with erras will be illustrated.

5. Recently, there has been grc wing interest in the role that metacognition
plays 1n learning mathematics or in solving problems Garofalo and Lester
(1985) clearly pont to the lack of metacognitive research in mathematics edu-
cation at the time that they wrote this state-of-the-art paper Drawing from the
research in reading, special education, and memory development as welt as
from the problem-solving work 1n mathemaucs education, they propose the
framework for problem solving shown in Figure 61

Those familiar with Polya’s (1945) model of problem solving will recog-
mize the cogmtive aspects orientation, organization, execution, and verifica-
tion, or as loosely translated 1n many elementary mathemaucs series read, plan,
do, and check. While the last interpretation 1s a g-oss simplification of even
Polya's model, the addition of key metacognitive decisions (e g , assessment of
tevel of difficulty, evaluation of the adequacy of representation) may assist not
only 1n the study of thinking necessary to solve problems but also in guiding
students to be aware of their thoughts and to monitor their progress

6. The recent interest in metacognition has brought to our attention again
the need t examine learners’ beliefs about mathematics and about themselves
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Figure 6.1. Cognitive-Metacognitive Framework

Orientation: Strategic Behavior to Assess and Understand a Problem
A. Comprehension strategies

B. Analys:s of information and conditions

C Assessment of familiarity with task

D. Inial and subsequent representations

E Assessment of level of drfficulty and chances of success

Organization: Pianning of Behavior and Choice of Actlons
A dentificaton of goals and subgoals

B. Global planning

C Local planning (to implement global pians)

Execution: Regulation ot Behavior to Conform to Plans

A Performance of local acbons

B. Monrtoring of progress of local and global plans

C. Trade-otf decisions (e g , spead vs accuracy, degree of elegance)

Verification: Evaluation of Decisions Made and of Outcomes of Executive Plans
A. Evaluation of orientation and organization
1. Adequacy of representation
2 Adequacy of organizational decisions
3. Consistency of local plans with global plans
4 Consistency of giobal plans with goals
B. Evaluation uf execution
1. Adequacy of performance of actons
2. Consistency of actions with plans
3 Consistency of local resutts with plans and problem conditions
4 Consistency of final results with problem conditions

(From Garofalo and Lester 1985)

Schoenfeld (1985b, p 372) conjectures that the following beliefs may present
major stumbling blocks to success in mathematics:

Belief 1. Formal mathematics has little or nothing to do with real think-
ing ur problem solving. Corollary Ignore 1t when you need to sulve prob-
lems

Belief 2. Mathematics problems are always solved 1n less than ten min-
utes, if they are solved at all Corollary Give up after ten nunutes

Belief 3. Only gentuses are capable of discovering or creating mathe-
matcs. First corollary If you forget something, too bad. After all, you're
not a genius and you won't be able to derive it on your own Second cor-
ollary Accept procedures at face value, and don't try to understand why
they work After all, they are derived knowledge passed on “from above ™

Although Schoenfeld describes these as congectures, all mathematics
teachers probably have anecdotes that would lend credence to these beliefs.
How many tumes have you heard. "Why do we have o learn this? We never use
1t One of the most common concerns of teachers with whom I have worked 1s
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the lack of persistence of their students 1n solving problems Many teachers put
the blame for lack of persistence on television, but we may need to realize that
students have had many years of experience in solving problems (or doing ex-
ercises) that required far less than ten minutes apiece. No wonder students
have the belief that immediacy is a goal in mathematics.

One anecdote related to the third belief gives me hope for help in over-
coming such attitudes. Recently, while working with a school system that was
using Developing Mathematical Processes (DMP) (Romberg, Harvey, Moser,
and Montgorsery 1974-76), a teacher told me her experience. Having a strong
interest in language arts and not much 1n mathematics, she decided to be a pr-
lot teacher when her district was selecting programs, so that when the decision
was to be made, she could speak against thus demanding program. To make a
long story short, she saw what was happening to the children in DMP and 1t fit
with her conception of developing language arts. She soon became a resource
teacher for the program’s implementation in the district At the time I met her,
she had been somewhat concerned about her mathemaucs background and
working with the upper-grade teachers. Then, she had one of those rare occa-
sions 1n real life when she had to use fractions. Her immediate reaction was to
panic, but she stopped and asked herself, “What would they do in DMP?" She
was able to generalize from approaches used 1 the early grades of DMP to
solve her problem Until then, she had never realized that she could figure out
something that she had forgottt  How many students get through school and
colleze feeling this way about mathematics?

There 1s more than conjectures and anecdotes about behefs 1n the mathe-
matics educauon literature, research does exist, although those who have done
this research would be the first to say that there 15 more to be done (Lester and
Garofalo 1982, McLeod 1985.)

In summary, many of the same assumpuons articulated about learning 1n
Chapter 1 are present in the research and folklore of mathematics education
However, before looking at the implications of these for instruction, 1 want 10
point out some differences in the way mathematics education views the con-
cept of organizational patterns from other disciplines.

Organizational Patterns

The basic premise that learning is organmizing knowledge certainly 1s true
in mathematics, and there are many examples of orgamizing and representing
or modeling knowledge 1n this chapter, However, we must be cautious 1n think-
ing that this organization is parallel to that in other disciplines. To try to impose
generic orgamizational patterns upon a discipline already structured would be
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counterproductive. This 1s stmilar w applying general laws of learning 10 math-
ematics. As some psychologists have come to realize:

For many decades mathematicians and educators commutted to improving the in-
tellectual power of mathematics nstruction were unable to find much interest 1n the
works of psychologists This ts not surprising, for psychologists—if they atwended to
mathematics at all—generally were attempting to make mathematical subjects fit gen-
erar 1.ws Of learning rather than trying (0 understand the processes of mathematcs 1n
particular. This 1s now changing (Resnick and Ford 1981, p.v)

Thus, if we are to progress in understanding how structure affects the
learning of mathemaucs, we must take 1nto considerauon the mathemaucal
structure Silver (1979) found that capabie problem solvers focus on the essen-
ual structure of the problem while less capable students focus on many irrele-
vant details Capable problem solvers also organize their knowiedge in large
chunks on the basic of fundamental mathematical structures ( Carpenter 1985c,
p 58) There is also evidence that children impose structure on mathematics
Look at the structure the young children imposed upon the problems cited on
page 113 Our job as teachers 1s to help them orgamze ths structure .nto larger
chunks In this case, we need to help them understand that both of these prit.-
lems may be solved by subtraction.

It 1s important 10 keep the diosyncrauc nature of mathemaucs 1n nund
and not 10 neglect structure, but t use the structure of matheratics and the
structure that ch'ldren naturally impose upon 1t

Teaching

Probably because much of the research on teaching and instruction has
been done by generalists, there 15 2 common base from which 1o begin (a1 gen-
eral, the role of the teacher and the concepts uf strategic teaching cut across dis-
ciplines, including the mathematcs discipline The content drives the 1nstruc-
uon, however, when one considers specific strategies for particular parts of
mathemaucs Let us look at the three topics. the role of the teacher, specific
strategies, and concepts of strategic teaching.

The role of the teacher. Through the years there have been many attempts
0 dehver mstruction 1n a meaningful manner, that is, 1n a way that captures
some of the aspects proposed 1n this book Peck and his associates (1980)
found that children had no way 0 link the process of adding fractions to any-
thing meaningful and no way 10 decide 1f an answer was reasonable They in-
stituted the strategy of "How can you tell?” with a strong emphasis on physical
and pictorial models or representations of text The role of the instructor was 1o
define the symbuols, help children link the sy mbols to the concrete experiences,
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and to focus attention on ways children could make correct decisions for them-
selves. The teacher was both a questioner and a doubter, not a source of 1m-
mediate reinforcement.

One of the processes in DMP (Romberg et al. 1974-76) was that of validat-
ing. The teacher was encouraged to have students show or tell how they solved
problems whether the answer was correct or not. In classes where students
were expected to vahdate, there was soon an air of confidence. There was no
grabbing the eraser or blank stare when the teacher asked a student how he or
she did something Instead, the reacher often got a minilesson from the child
along with th.. .ok of “Boy, you must be dumb” Certainly, good teachers have
used questioning techniques that have required students to think, such as
those recommended by Burns (1985) and Johnson (1982)

A current project and one that fits closely with the aims of teaching think-
ing 15 the Cogmutively Guided Instruction (CGl) project (Fennema, Carpenter,
and Peterson 1986, p 16). Fennema and colleagues are investigating the trans-
lation of cognitive and instructional .~ 1ence 1nto educational practice and eval-
uating its effectiveness. Five guiding principles have been set:

i Instructional decisions should be based on what 15 known about each
child’s cognition and knowledge

2 Insiruction should be orgamized to involve children mentally and ena-
ble each child to construct and understand knowledge.

3 Instruction shculd stress the relationshups among concepts, prohlem
solving, and skills

4 Classrooms should be organized so tizac children are mentally involved,
gamn understandings, and so that teachers can assess children’s cogmion and
knowledge

S Instruction should encourage children’s monttoring of their own think-
1ng and accepting responsibility for their own learning,

The emphasis of their CGl model is on the teacher, a teacher who can af-
fect learming. Thus teacker must have 1n-depth knowledge of children’s learning
and hold beliefs congruent with the guiding principles At present, the knowl-
edge base commonly used 1s that from early number work with addiion and
subtraction (Carpenter 1985a) The CGI model depends heavily on a well-de-
veloped structure of how children learn a given topic and on the ability of the
teacher to assess the knowledge of each child and provide appropriate exper:-
ences In this way, 1t 15 content-driven Although the general principles may hold
for any mathematical topic, it will require a2 more sophisticated understanding
of learning before CGI can be used with most topics

Certainly the CGI model calls for the teacher to be a mediator, a manager,
and an executive. It also contains aspects of the apprentice model as it encour-
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ages children to accept more responsibality for their own learning.

Specific strategies. Although metacognitive strategies are generally com-
mon to all disciplines, certain strategies interact with the task ard thus become
specific to mathematics For example, if children believe that problems with
larger numbers are more difficult even with a calculator, that belief will influ-
ence their success.

On the other hand, cognitive strategies are usually tied closely to the con-
tent As stated previously, we are still learning what many of these are, how chul-
dren process information, and how they make connections. Thus, 1t is prema-
ture to outline specific strategies for the teacher to follow as these relate to
specific content. The planning section below attempts, however, to outline
some general instructional strategies and to illustrate them with examples for
conceptual learning, procedural learning, and problem solving,

Concet's of strategic teaching. The concepts of expliait teaching, miscon-
ceptions, scaffolding, and phases of learning have their counterparts 1n mathe-
matics education As alluded to previously, there is research on explicit teach-
ing of strategies in mathematics. In particular, the teaching of the “thinking
strategies for facts™ (Steinberg 1985, Thornton et al 1983) 1s 1llustrative of strat-
egies that help in procedural learning The problem-solving literature gives evi-
dence that teaching strategies improve performance, and yet they are not the
entire answer for successful problem solving.

We know that students have many musconceptions. There is not much re-
search on instruction that addresses these misconcepuons directly There are
models of instruction (Good, Grouws, and Ebmeier 1983), however, that try to
suggest ways teachers can be aware of misconceptions earlier and take steps o
prevent their solidification.

The problem-solving approaches probably come the closest to advocating
the principles underlying the corcept of scaffolding. From the modeling of
problem solving so masterfully done by Polya (1965) to recommendations for
small-group work, one finds examples of these principles Collins, Brown, and
Newman (in press) used Schoenfeld's work as an illustraton of apprenticeship
in mathematics.

The three phases of mstruction have been most explicitly described by
Lester and his associates (Garofalo and Lester 1985) As in the language arts
areas, these phases were based on knowledge of how expert problem solvers
think while solving problems. For exampie, they spend more tme 1n the after
phase, not only checkng their answer but reflecting on the other evaluation as-
pects.

The Planning Guide for Strategic Teaching 1n Mathematcs, at the end of
the chapter, incorporates the ideas from both problem-solving models 1n Fig-
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ure 61 with the generic Planning Guide for Strategic Thinking in Chapter 2 It
also considers aspects of concepts and procedures, since they also can encour-
age thinking

Applicatinns of the Mathematics Planning Guide

Three examples follow that 1llustrate teaching skills to thurd graders, con-
cepts to eighth graders, and problem soiving to secondary students These are
not intended to be full lesson plans or transcripts of lessons, but suggestions of
how the planning guide can be used 1n different areas and at different levels

SKILLS INSTRUCTION

Much ot mathematics instruction currently 15 focused on skills or proce-
dural knowledge and much of the instruction 1s doie 1n a rote, mechanistic
manner. Thinking 15 encouraged very hittle, and an unbalanced curriculum
evolves that neglects concepts and problem solving The Planning Guude for
Strategie Teaching 1n Mathematics (see page 132) can help us focus our teach-
ing of prucedural knowledge to enhance thinking and to include some concep-
tual and conditivnal knowledge even in procedural instruction

Let us look at an example of teaching a procedure or algorithm for sub-
tracung three-digit numbers to third graders First, we will assume that they
are ready for this topic as they are well on their way to mastering two-digit sub-
tracton and concepts related to three-digit numeration Second, we will as-
sume that they are accustomed to this type of teach:ng and have been intro-
duced 0 many additive and subtractive situations The first assumption 1s
realistic, but the second 1s probably questionable, albeit desirable, 1n many
classes.

Preparing for Learning

This phase, for this example, may be considered as prepdration for the
presentation of the three-digit algorithm It s 1n this phase that we set the
scene for what will be learned and why 1t 1s being learned, actuvate past knowl-
edge, and focus direction and interest

Preview problem Present the following type of problem based on data
gathered from your students

Jane has sold 25 boxes of Girl Scout Cookies. Her goal is to sell 42 boxes
How many more boxes does she need to sell 1n order to reach her goal?

Remember .t this 15 not a new problem situation for the class, but one
_hat we are using to set the scene and to acuvate background knowledge
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Activate background knowledge Ask quesuons such s the folloning

What is Jane's goal?

Has she met this goal?

Is she near her goal?

Can anyone draw a picture t represent this problem?
(Expect a drawing such as the following )

I2 in all

What do we need 1o find?

How do we find the other part if we know how many 1n all and one parv?
Can anvone think of another way to solve this problem?

Why would Jane want 1o know how many more?

Be aware of misconcepuons, sume chuldren may think they need o add
the o numbers since this 15 an additve situation o many students (25 plus
what 1s 42?) Raise the quesuon of why 25 + 42 15 not reasonable (1t 15 more
whan her goal)

Have the children solve the problem by subtraction, 42 — 25 Hit the nus-
conception of reversals head on by asking about this exercise

42 WHAT IS WRONG HERE?
-25  SHOW ME WHY

Review here that there are not enough ones (2) w take 5 away
Focus direction Move tw the objectve of three-digit subtraction by chang-
ing the above problem as follows:

Jane and her friends sold 325 boxes of Girl Scout Cookies Therr goal 1s
12 sell 642 boxes. How many more boxes do they need 1 sell in order
reach their goal?

Compare this problem w its onginzl version by asking what has changed (who

sold, how many were sold, and goal) Work toward setang up the subtraction

problem

04
2

-3

Nt

Drscuss goal At this point (notice it was not done at the beginning of the
lesson) let the children know that the goal 15 0 extend therr skill, from wo-
digit subtracuon to three-digu subtraction
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Presenting the Content

Pauserreflect. Ask the children if they know how to do the three-digit sub-
traction. Contrast the two examples:

642 42
—325 —25

Ask how they are alike and differat Ence»:rage the chuldren to r=alize that
they already know how to subtract the ones and tens in both—and probably
they will be able to figure out the hundreds' Have the children validate their
answer with power-10 blocks.

Ininate acnionr Continue with other examples such as

524
-

This example brings in the 1:cw part of the algorithm Here the ones do
not have to be regrouped, but the tens do. Ask the children what they would
do Encourage the use of models or representzaions—at least the generahiza-
tion, I need more tens in the tens’ place.”

Assimilate ideas It may take several days to present different examples and
provide enough practice Do not forget 10 keep the different additive and sub
tracuve situations and discussion in chese lessons also At some point, have the
children contrast how the following exercises are alike and different.

A 418 B 481  Westart uub ones, same digits, different

-253 —253 places In A, we regroup tens, in B, ones
C 346 D 246 [1bave to regroup ones in C and both n D
-128  -178
Applying/integrating

Integrateiorganize. At the close of each lesson, have the childre:: share
what they have learned and how they would use the knowledge Also have them
tell which exercises seem to be more difficult and why, as well as what helps
them with these Keep the link between the problems 1n the forefront of their
thinking

CONCEPTS INSTRUCTION

Let us apply the Mathematics Planning Guide to teaching conceptual
knowledge 1n this example, we will examune the rhombus, 1ts properties, and
relavonships to other quadnlaterals We will assume that the eighth graders are
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famihar with parallelograms, rectangles, squares and their propertes. In fact,
some quadrilaterals may be recogruzed as rhombuses

Preparing for Learning

Duscuss the goal Let the stedents know they are going to add one more
special quadrilateral, the rhombus, to their knowledge of polygons

Preview problem Elicit what there may be to learn about the rhombus and
generate a list of general questions and properties (See Figure 6.2.)

Activate background To assist with generating the list of properties, have
students list the things they know about squares, rectangles, and parallelo-

grams
Flgure 6.2. Quadrilaterals
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Presentdng the Content

Focus direcnion Show these sketches

QQ§> /\

Pause.reflect Examine the examples and nonexamples of rhombuses
After asking what characterizes the rhombus and win each nonexample 1s not a
rhombus, develop  defintion of the rhombus

Discuss whether all squares are rthombuses. and whether all rhombuses
are squares

SQUARE

Help the students establish the relatonshup that all squares are rhiom-
buses, but not vice versa Consider this representation

Inttiate actron Once the students are conmvinced of what & rhombus 1s.
have small groups imnvesugate its properues, espectalh ssmmetry, peninaeter. di-
agonals, and area Have each small group of four students mahe four different
rhombuses and answer questions such as the following

Do all rhombuses have diagonals of equal length?
Do any rhombuses have diagonals of equal length?
How many hnes of syinmetry does a rhombus have?
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If you cut a rhombus on its diagonals, what do you discover?
How can you tind the area of a rhombus?

Monitor progress and give hints as necessary Encourage children to make their
own discoveries.

Asstmilate fdeas. Have the small groups report their findings, telling how
thev arrived at these. Also, have them discuss amy questions that arose in their
groups.

Applying/Integrating

Integrate/organize Look again at the relationships between the proper-
ties of these four quadrilaterals How are squares like rhombuses, how are
rhombuses like parallelograms, how are rectangles different from squares?
Help the students see that all squares are rhombuses and all squares are rec-
tangles and all squares, rhombuses, and rectangles are parallelograms A dua-
gram like the following may help organize the information

Extend learmng Some cluldren mar need the challenge of mvesugating
trapezoids and kates.

PROBLEM-SOLVING INSTRUCTION

Let us look at an example of using the planning guide with a problem pre-
sented to a secondary geometry class The problem and hints are adapted from
Milauskas (1987).

Preparing for Learning

We will assume that we have assessed the level of the learners and that
they have the prerequisite knowledge—area of triangles and parallelograms
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and similarity of triangles—as well as expenience with problem-solving strate-
gies such as examining a subproblem, taking a special case, and modeling the
problem

Preview problem Present the following problem. The area of a parallelo-
gram 15 60. A segment 15 drawn from one vertex to the midpoint of an opposie
side The diagonal 1s drawn between the other two vertices Find the area of the
four regions formed.

8 A

g

c z — D

At this point, ask questions 1o ascertain whether the students understand
the problem
What do you know about this parallelogram?
How were the lines 'nside the parallelogram drawn?
What are we to iind?

Activate prior knoudedge Make a st of things that nughi help 1n solving
this problem by brainstorming. Students may give a list such as the one that fol-
lows, or you may need to prompt them with leading questons

A = bh

E is the midpoint of CD

Areal + ArealV = 30

Areal + Areall = 15

ED = '2b

Sum of all the region's area 15 60
Areall + Arealll = 30

At this point, some students may think the base 15 10 and the alutude 15 6 You
would need to confront this misconception, possibly by d' iwing the fullowing
figure and asking whether 1t sausfies the condiuons of the problem
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18]

12

Or you may want to capiaize on the idea that these are speaial cases of the
problem, and that solving the special case may help us generalize to the ong-
nal problem.

Focus direction/interest 1f the discussion has proceeded along this path,
vou would realize that one of the keys to solving this problem has not been
found (The fact that tniangles I and 111 are similar ) Often our temptation 15 to
tell the students this, but we need to let them wrestle with the problem. After
forming small groups, you might suggest the following for any group that may
need more direction

1 Try a special case—maybe a rectangle or a particular perallelogram
whose area is 60

2 Draw a parallelogram to scale and see what you note

3 We are mussing 2 key relanonship berween two of the tnangles (much
more directive).

Preparing the Conteat

Pause/reflect During this step you need to be as silent as you can be—let
the students decide how their small group will proceed.

Inttiate action The students’ progress will clue you as to needed steps 1n
this phase Let’s suppose you find the following happening in sume of the
groups

Group A—They are approaching the problem algebraically and have a
“mess” of equations and unknowns as follows
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You need to help them see how x 15 related to h, but encourage them to follow
through with their plan.

Group B—This group 1s situng with apparently little done and with no
clear idea of how to proceed Give each of the four a copy of a parallelogram as
shown and let them cut out the areas and suggest that they try to see how I and
111 are related.

P18

Group C—Thus group has realized that the two triangles are similar, but
think that the area of III 1s twice as large as the area of I since the lengths are
in this proportion. Redirect therr thoughts.

Assimilate wdeas. Group C proceedied with the last hint and found a solu-
ton. You might want to challenge them with the following extension

B A

N

Meand N are frisechon pomfs

c o

Group A have tangled themselves mto 2 long equation Refocus them to
stmplify things carlier

A._‘_,Al—rll\m»fl\,g-.’:.bxw’qkh-%bx-f‘a(hv) -
Zih - Kby
wi X=%h .

Of course, there will be other questions from other groups, but at this
point you may also want some of the students 1n Group C . r Group A 10 assist
the other groups Encourage those students not to tell how, but to work with
the group on thetr plan.
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Applying/Integrating

Integrate/orgarize At ths stage, have the students share solutwons and ap-
proaches to the problem

Assess achievement. Discuss with the groups how the different approaches
were alike, and which they were more comfortable with

Extend learning. Here are a couple more extensions that you might have
available.

=7 L

Adaptations to Low and High Achievers

Capable students simplify the learming of mathemaucs by imposing struc-
ture, seeing the “big picture,” and reflecting on their thinking, while less capa-
ble students learn ssolated facts and thus have more to learn and less chance of
using their knowledge. Srudies of low-achieving students do not paint a pleas-

,ant picture. Good (1986) summarizes these findings less capable students have
less conceptualization and more practice, less opportunity 1o think, less auton-
omy, less opportunity for self-evalaation, less honest and contingent feedback,
and receve less respect as 1ndividual learners with unique interests and needs
Thus. the less capable student has little chance of developing strong cognitive
strategies and probablv even less chance of developing megacogmiive strate-
g1es

On the other hand, this chapter began with the denouncement of the lack
of thinking 1n mathematics classes This was for all students—even the most ca-
pable My posttiors at this paint 15 not to make adaptations for either group If
the tenets of cogmtive 1nstruction and strategie teaching are tollowed, all stu-
dents will beneft. If, after a fair trial of this tvpe of struction 1t is shown that
the needs of erther the lov- or the high-achiey ing students are not being met,
then 1t will be time to readdress this 1ssue

Closing Remarks

The main assumption of this analysis is that think:ng enhances students’
abiliy 1o learn and use mathematgcs 1n a meaningful manner It 1s hoped that

O
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taking this perspective is not antithetical to the noble goal of Polya (1933) that
we should teach thinking 1n mathematics to improve the mind, ur to improve
thinking itself.

Planning Guide for Strategic Teaching in Mathematics

PREPARING THE CONTENT

Assess level of learner

set expectations

Drscuss goal

discuss nature of task

modelelicit criteria for success

Preview problem/leaming axpenence

model/guide preview (6.9., examine pictonal clues/content)

Activate background knowledge
elicit background concepts and provdures

Focus direction/interest
provide hints or structured actvities
model interest and clarify purpose

PRESENTING THE CONTENT

Pauseirefiect
model/gude planning
elicit/discuss faultv Kgw, contreditnne

Initiate acton
monitor prograss (give hints if necessary* .

Assimilate rdoas

discuss progress, change direction if necessary,
give extension

guide articulabon process

APPLYING/INTEGRATING

Integrate/organize
share and discuss soluhons and execution
compare to “model” solutions and other leamning expenences

Assess achevement

model and diicuss evalsation

discuss old misconceptions

provide reinforcement

Extend learning

provde extensions of increased diver sity and complexity
discuss growth
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Richard Beach

Strategic
Teaching in
Literature

magine three hypothetical secondary studens, Mark, Sally, and Lynn

They are all relauvely good readers, but none of them has had much ex-

perience 1n interpreung literature They have just read a short story,

each 1s responding to a different set of directions

Mark was asked to “write a critical essay mterpreting the theme of

this story” He doesn't really know what to do, nor does he have any driving
purpose. He has little idea of what 1t means to “interpret the theme " He stares
at a blank sheet of paper, nct knowing where to begin.

Sally 1s responding 10 a series of worksheet questions. “what is the set-
urg,” “who is the main character,” “what does the tree represent,” “why did the
character leave at the end,” and so forth. While she is able to answer these ques-
uons, she doesn'’t perceive her answers as adding up to anything, as really
achieving any coherent understanding of the story. The short-answer questions
commontly asked of students often tend to fragment rather than organize stu-
dents’ attempts to formulate hypotheses or ideas about a text (Marshall 1984)
Moreover, because she assumes that there are “correct answers,” she doesn’t
feel much ownership in her responses.

Lynn is responding to a series of guided actwvities, designed, she is told, to
help her explain a character’s actions tn the story. The first activity asks her to
list some of the: character’s behaviors Next, she 1s asked to associate beliefs and
goals typically associated with those behaviors. She then thinks about some re-
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lated experiences 1n her own life, along with associated beliefs and goals, and
about how she used those beliefs and goals to explain her own behavior Fi-
nally, she links her own explanation of the actions to the text to explain the
character’s actions.

In contrast to Mark, Lynn has some sense of direction. Each activity builds
on previous activities in a seyaential manner, “first things first.” Moreover, she
has some sense of how each actwvity contributes to achieving the overall pur-
pose of explaining the character’s action. Acuvities designed to help students
define relationships or adopt different perspectives may encourage a reflective
orientation conducive to formulating hypotheses or ideas (Applebee 1986)

Unlike Sally, Lynn knows that there are no “correct answers.” This en-
hances her ownership of her responses. And, from responding to these activi-
ties, lynn is learning a systematic way of exploring ideas—a set of heuristcs for
interpreting texts.

In this chapter, 1 describe a strategically oriented approach to teaching lit-
erature through the use of guided respornse activines in which students re-
spond to a literary text according to a series of sequential acuvities These activ-
tties are based on using a range of different response strategies—engaging,
connecting, describing/exploring, interpretng, and judging These acuvities
differ from answering tradiional worksheet or texthook questions 1n that stu-
dents are continually relating their inferences to «n emrerging hypothe sis or set
of ideas Because the inference strategies are organized according to certain
heuristic patterns, students are incidentally learning a set of heuristics for ex-
plorirg and extending their responses to a literary work For example, by 1m-
tial., lescribing their perceptions of a poem, then connecting those percep-
tioes to their own autobiographical expenences, and then using those
experiences to interpret the poem, a student 15 learning o employ a describe
cuan=ctintert.ret heuristiz (Bleich 1981, Petrosky 1982) Guided activities 1n-
clude not only wniting but also discusswon detrate, oral interpretaaon, rele play,
creative writ:ng, or media productior.s

Simply asking seudents to “just respond” 0 iexts 15, 45 wac e case with
Mark, insu fhcient. In order to interpret a text, most students may neeu more
guidance or scaffoiding (Applebee and Lrnger 19¢ ) for generating and extend-
ing their responses. The describe/connectinterpret heunistic serves as a scaf-
fold for enhancing interpretation Or, students could think about 4 key event 1n
a text—the breakup of a marriage—in terms of characters’ knowledge or be-
liefs about each other, their goals or motives, and their own personality attr1-
butes Once students become accustomed to explaining characters’ acts 1n
terms of knowledge.1 liefs, guals/motives, and attrihutes/categories, they may
automaucally apply these perspectives to any explanation, possibly enhancing
the denth of that explanauon And, as stud :nts learn to apply the structure pr -
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vided by the guided activity intuitvely, teachers can encourage more autono-
mous responses 1n students’ writing, journals, small-group discussions, or ex-
tended essays

The remainder of this chapter 1s divid=d 1nto four sections. The first 1s 3
description of guided acuvites their goals and uses, specific inference strate-
gies, specific response strategies, techniques 10 extend responses, and distin-
guishing features of guided response activiies The second 15 a brief section on
evaluating students’ literary responses The third section offers an extended ex-
ample showing how to devise guided activities for a specific poem And the fi-
nal section discusses the benefits of guided activities

Guided Activities

Goals/Uses of Guided Activities

Linking Students’ Expeiience to the Text Guided activities help students
learn to draw on their prior knowledge (Langer 1984) or autobiographical ex-
perience (Petrosky 1982) 1n making inferences By connecung related knowl-
edge or experiences to a text, students can acuvate schema that help them bet-
ter understand the text For example, by comparing 4 mystery story to previous
mystery stories, students may perceive certain characteristic hero attributes

At the same time, 1n order to suspend their disbelief and “enter” the werld
of the text, students aiso need 1o learn to recognize the difference between
their own experience or world view and the experience or “world” portraved
in the text (Galda 1982, Jacobsen 1982) In transporting themselves into another
world, students experience different social, cultural, and economic perspec- |
tives, which helps them percewe the lisnitations of their own social and cul-
tural attitudes and world view From these expenences, students learn to apply
the prior knowledge most relevant to understanding a text selecuvely, for ex-
ample, by perceiving a text, situation, character, goal, or theme as representa-
uve of a certain type or genre—as “a mystery,’ “comedy,” “villain," “sales
pitch,” “marriage ceremony,” and so forth.

Using Students’ Knowledge of Organizational Patterns Additionally,
teachers may use the knowledge of content and organizational patterns that stu-
dents bring to a text, using frames, wriing plans, and text structures s scaf-
folds That is, students often have difficulty extending their thinking about texts
beyond immediate, superficial 1esponses Frames and text structures may help
students focus attention on important structural elements of a text and direct
their thinking according to a logical plan or scaffold (Applebee and Langer
1984; Bracewell, Fredriksen, and Fredriksen 1982)

Unfortunately, teacher discussion and worksheet or texcbook questions
often are unrelated, cach focusing on different aspects of a text For example,
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after answering questions about characters’ acts, students may be asked to think
about their beliefs or goals, without necessarily perceving any relationship be-
tween these acts, beliefs, or goais. If these questions were related 1n @ more sys-
temauc manner around an act/beliefigoal frame or scaffold, students could
learn how to relate these elements in order to explain a character’s act

Students could also leamn 10 extend and organize their responses accord-
ing (o certain text structures. opinion/example, cause:effect, problem’solution,
and so forth (Meyer 1975, Jones 1985). For example, by zpplying a problem/so-
lution structure, students may first define a certain problem a character faces,
then explain reasons for that problem, propose possible solutions, and explain
why those solutions may solve the problem.

Teachers may use these frames, scaffolds, or text structures to organize or
sequence strategies in a guided activity For example, using a sequenual struc-
ture to describe what happened 1n the text, a student could connect that de-
scripuon to his or her own autobiographical experience, and then use 1nfer-
ences about that experience to interpret the text Or, students may list
charactenistics of different characters and then contrast 0: compare the charac-
ters according to the histed characteristics using a comparison ‘contrast text
structure.

Malkang Inferences from Text A third goal or funcuon of guided assign-
ments 1s to help students make inferences about whae I am calling elements
from ficton and nonfiction texts Figure 7 1 identfies these elements

Figure 71. Elements Inferred From Texts

Genretext type Characters /authors’ intentions,
goals, needs, motives

Social or cultural / Characters'/authors’
contextseting TEXTS beliefs, knowledge
eas/themes
Plot of text Characters'/authors’
structures atinbutes, atttudes
Q 138

ERIC 148



Strategic Teaching in Literature

Interpreting texts requires a reader to go bevond the text 1n order to infer
the text's genre or type, setung, context, plot, ideas or a character’s or author/
narrator’s intentions, goals, needs, motives, beliefs, knowledge, attributes, or at-
utuder In order to infer these elements, readers employ inference strategies
such as engaging, associating, and describing. In order 1o construct guided ac-
uvities, teachers need to understand how readers use certain strategies to infer
these elements (Iser 1978, Culler 1975, Beach and Appleman 1984). All of this
stems from the idea that the meaning of language depends upon 1ts use or
function, interpreting the meaning 1nvolves defiming how a character, narrator,
or author 15 using language.

For 2xample, one of the most basic strategies involves explaining a char-
acter’s actions (1n terme of one or more of these elenwents goals, needs, beliefs,
knowledge, attributes, etc) To take one episode. 1n the beginming of a story,
Mary says to Sally

“There's a good movie coming to town this Friday”

Sally replies, “That's nice.”

This exchange 1nvolves a series of ambiguous speech acts A reader may
infer that Mary 1s inviting Sally to go to the movie or simply stating the fact that
a movie 15 coming to town Sally may be accepting or rejecting the invitation or
simply affirming Mary's perception In order to explain these acts or sort out
this ambiguity, a reader may infer what Mary knows or believes about Sally—
perhaps that Sally likes her and may want to go to the movie with her—or what
Sally beheves about Mary—that Mary 15n't very interesting and may not be .
very exciting companion

To make these inferences, readers also draw on their prior knowledge and
experience For example, readers may draw on their anowledge of their con-
ception of "revenge” for concewving of a series of character acts motvated by a
goal Or, in thinking about a character, they may draw on the:r conception of a
“sidekick” based on certain character attributes such as knowledge of “the road
ahead,” lovalty, and willingness to deal with minor details.

In making inferences about nonfiction texts, readers draw on their knowl-
edge of rhetorical or pragmatic strategies For example, 1n responding to a let-
ter to the editor on acid rain, a reader infers the writer's knowledge about acid
rain (extensive vs little), atitude toward acid rain (positive vs negative), inten-
tions or motives (1o argue for suffer legislauon), attributes ('reasonable,” “Jow-
keved '), and the context or seting (“'an administration opposed to spending
more money to deal with che problem™).

Readers also differ in the level of abstracion by which they conceive of
these elements, differences that may reflect levels of cogmuve development
(Beach and Wendler 1n press), background experience with reading literature
(Svensson 1985), or the ability to read a text 1n terms of 1ts point (Vipond and
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Hunt 1984) Conceving of elements 1in terms of “lugher level” social, psycho-
logical, Iiterary, or cultural meanings affects readers” abiliy to actvate other re-
lated elements. Take, for example, goal inferences Being able to make infer-
ences about overall, long range goals—"stop opposition,” “improve status —
means that readers can evoke acts, character traits, or plot structures typically
associated with those goals (Shank 1982) If a reader inters that a character
wants to “prove her ability to others,” that reader may associate the act of
“working hard” or the trait of "perseverance” with achieving that goal

Thus, learning to interpret involves learning to use strategies at a relatively
lugh level of absiraction Guided assignments offer teachers a repertorre of
teaching learning strategies to help students make inferences from et

Specific Inference Strategies

The following are some speaific strategies involved in inferring elements
about texts, strategies that would serve as the basis for devising guided re-
sponse aciiviaes.

Explaining characters’ actions One of the most basie strategies involves
explaiming characters’ actions Readers explain actions by inferring characters’
beliefs, attitudes, or attributes (Bruce and Rubin 1984) For example, they may
explan a character’s failure 1n school 1 terms of inferences about that charac
ter’s attitudes or lew self-concept.

A guided response activity based on an explaining strategy may ask stu-
dents to hist characters’ actions on the left side of a page Then, on the night side
of the page, the student would list behefs, attitudes, or attnibutes 1mphed oy
those actions Then, for each iction, the student would list thuse parucular be-
liefs, atutudes, or attributes that best explain that acuon

Assoctationt Readers are constantly making associations Drawing or, -
<dl and Iiterary knowledge, readers associate certain meanings with elemer.s
characters’ goals, setungs, genre types, etc For example, kaving inferred that
the: setung 15 a aity, we may associate meanings such as “dark,” “busy,” “con-
gested,” “dangerous,” “urbane,” and “evil " Some of these associations are de-
rived from social expenience “busy,” “congested,” “dangerous,” ‘urbane " Oth-
ers are denved from Iiterary experience—for example, the archetypal
assoctatons, “dark” or “ew1l”

Or, 1n abstracting characters’ acts, readers also learn to associate one ele-
ment with another, for exanple, acts, beliefs, and goals A reader will associate
a certain genre (“detecuve stories”) with certain character goals (“solve the
murder”), beliefs (“the need to maintain the famb honor™), ur plot structures
("revenge the attack on the family”). Readers learn to explain characters' ac-
tions 1n terme of their traits, beliefs, or goals by percening certan conssstent
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patterns 1n characters’ actions, paderns that imply particular trais. behefs, or
goals.

To make these associations, students draw on their prior knowledge of
charactzristics or attitudes associated with character, setung, or story proto-
types or ctereotypes Working inductively or “bottom up,” their associations
may point to or imply a ¢artain prototype Once they have enough associations
to trigger a prototype, they can work deducuvely or “top down,” using that pro-
totype to review their associations in order to confirm the vahdity of that pro-
totype

For example, most students have acquired a prototypical conception of
“villain™ As they associate certain characteristics with a character, those associ-
atons may suggest that the character matches their prototype for villazn—
“evil.” “duplicitous,” “lurking,” “hateful,” “unscrupulous.” They then take that
prototype and review their assocrations to deternune if they match the charac-
teristics normally associated with that prototype.

While they are making associations about characters, they also are making
associations about other elements—settings or story lines. They then use ¢he
associations for one set of elements to trigger associations for other elements
For example, once they infer that a storv 15 a “murder mystery;” they may evoke
other associations for character. or <ettings typically associated wath the genre.
For example, they may infer certain associations for the detective character—
“knowledgeable,” “insightful,” “dogged,” “hard-working,” “‘ethical "

As part of a gurded response activity, students would be asked to sponta-
neously list, “free-write,” or visually map associaticns for an event 1n the text
They would then cluster or group these associations, defining or naming these
clusters or groups as representing, for example, positive or negative aspects of
a character or as representing “good” ver<us “evil” forces

Connectitig autobrographical and literary expertences to texts Anuther
importam strategy involves connecting one’s autobiographical or literary ex-
periences tu the text As readers think about a text, they may be reminded of
certain related experiences or similar texts, characters, or setngs. For exam-
ple, in reading the novel The Pigman, a student may be reminded of his or her
own experience of taunting an older person Or, in reading about Stemnbeck's
protrayal of a character using ammal metaphors 1n the story “Johnny Bear,” swu-
dents mav be reminded of Steinbeck’s portrayal of Lennie 1n Of Mice and Men
Students may then use their interpretatons of their own experience or of a re-
lated text to enhance their interpretation of the text.

In a guided activity, a student would be asked to describe these related ex-
perier zes 1n some detail, interpret that expenerice, and then link that interpre-
tation back to the text—the describe/connectinterpret heuristic previously dis-
cussed.
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Defining Setting. Defining setung 1nvolves much more than simply denu-
fying geogr aphical location or place. In fact, setng consists of complex socral
and cultu,a. conventions or norms constituting different social contexts or
“worlds.”

Readers define characters’ traits, beliefs, and attitudes in terms of charac-
ters’ allegiance to or rejection of those social conventions constituting setting
Characters such as Elizabeth 1n Pride and Prejudice or Pip 1n Great Expecta-
tons learn to recognize the parochiahsm of the different social and economic
worlds they encounter. However, given students’ hmited exposure to different
past and present so tial or cultural contexts, they may have difficulty defining
social or cultural norms or conventions (Heath 1985).

A guided activity may begin with having students define the norms or con-
ventions (“What's appropriate versus inappropriate?”) in their own social con-
texts or “worlds” such as school, peer groups, family, and neighborhood For
example, within their own school, students may identify several different
“worlds” or “cultures”. a consumer/mass media culture, an adolescenv/peer
culture, a schoolinsututional culture, or a local community social culture Stu-
dents could then describe how their behavior differs in or is influenced by
these different contexts. They couid then define differences or conflicts be-
tween the different “worlds” 1n a text For example, after reading S E Hinton’s
The Outsiders, they may compare the differences in the "worlds™ of the two ri-
val gangs representing two different social classes.

Perceiving/connecting plot structires Or essay orgunization Another rel-
atively comphcated process involves making inferences about plot structures o
£as2y orgamzaton In order to percewve relatonships between events 1n a story,

eaders draw on their knowledge of familiar formulas or schiema such as “rags

. riches,” “the Cinderella complex,” “the questjourney,” anc “"prcblem/solu-
ton.” In some cases, instruction 1n story structures (Gordon and Braun 1983)
based on story grammars (Stein and Glenn 1979) or story maps (Beck, Oman-
son, and McKeown 1982) helps students define the relationships among story
episodes. For example, a story map can be used to identify an itial problem
leading to subsequent episodes and a resolution of the problem Based on
these models Mason (1983), and Mason and Au (1986) define procedures for
planning story «omprehznsion lessons. defining an objective, previewing, di-
viding the text mto segments, developing prior knowledge prereading ques-
uons, and posing questions 1nvolving relating, predicting, and synthesizing ep-
1isodes. Students could also recall or retell stories to audiences who are not
familiar with a story, followed by discussion of what aspects of the story were
included or omitted (Strickland and Feeley 1985).

With more complex narrauves, readers learn to develop a conceptual
model of the text that helps them define and revise their expectations or pre-
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dictions as they move through a text (Bruce and Rubin 1984) Thus, one of the
basic strategies for inferring plot development 1s the ability to make predictions
and give reasons for these predictions based on a review of suggestive cues in
the text. As they read, students could be asked to make predictions and to cite
reasons for those predictions based on a review of the text.

In reading essays, students could write summaries using the following ac-
avities suggested by Hare and Borchardt (1984) defining the point, rereading
and reviewing the text to verify the point inference, writing a summary with a
topic sentence, and revising the summary to eliminate redundancies and rep-
etition.

As these examples suggest, each of these strategies involves specific irfer-
ences For example, explaining involves lising action, inferring imphed belefs,
atutudes, and attributes, and then linking these inferences to specific actions
Devising guided activities to help students learn to employ these strategies
therefore involves specifying those inferences and the sequence of inferences
involved 1n em;.{oying these strategies.

Specific Response Strategies for Guided Activities

In addition to determning the inferences involved 1n employing a strategy,
a teacher also needs to select those response strategies most apphcable for un-
derstanding a specific text (Beach and Appleman 1984) A response strategy 15
an acuwvity the teacher selects for the students to express their thoughts For ex-
ample, using the categorics of response types developed by Purves and Beach
(1972), the following taxonomy of response striegies consists of five basic re-
sponse strategies

® engaging. defining one’s emotional experience or relatonship with a
rext;

® connecting relaung similar experiences, attitudes, ksowledge, or other
texts to the text,

® describing describing the nature of characters’ acts, traits, b >lefs,
plans, goals, or an author's use of language;

® nterprenng nferring, explaiming, or nterpreting the symbolic mean
ing of acts, author’s intentions, characters’ perspectives, thaiaes, social 1. ms,
predictions, or difficulties in understanding the text, and

® judging: judging the characters or the quahty of the text

Figure 7.2 on page 156 offers a taxonomy of subcategories within these
basic categories. Teachers may use this taxonomy of strategies to devise guided
activities by taking the following steps.

1. Read over a text and think about the types of strategies involved 1 1n-
ferring certain text elements and the sequence or order 1n which the strategies
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should be used. For example, 1n reading a story, | may realize that 1n order t©
understand the story, I need to be able to explain a character's final action of de-
ciding not to rob a bank

2. Speafy the strategies involved n making that inference—in this case,
explaining a character’s action. By thinking about the steps my students would
need to follow in order to explain a character’s act, I recognize that students
could first cite several reasons why the characier did not rob the bank. They
could then use those reasons to review the text to describe previous acts, traits,
or beliefs—information that may or may not verify those reasons.

3 Select activities that would help students make these inferences, specify
directions, and format the activity I may then select certain wriing activities
that best help students make certain inferences—actvities such as listing, jot-
ting, free-writing, brainstorming, mapping, treeing, clustering, dialogues, jour-
nal-writing, nutshelling, questioning—activities involving "wriing to learn”
(Gere 1985). I would first have students list some reasons whv the character did
not rob the barik. For each reason listed (“he was lazy" “he didn't want to go to
jail,” etc ), I would have students review the story and list acts, traits, and beliefs
that serve to verify that reason as valid.

4 Define a final writing activity I would have students write thetr own ex-
planation as to why the character did not rob the bank The information devel-
oped through the listing and rev swing activities should result 1n explanatons
that contain more specific, 2iavorate inforinat:on than if the students had sim-
ply started writing about the question, “Why did \he character decide not to rob
the bank?” Completing these “prewriting” activities often results 1n better qual-

ty final essays (Reilly, Beach, and Crabtree 1986)

Teachers may also teach these strategies by modeling or demonstrating
how they used certain strategies to understand texts, constantly linking the
strategies to thewr purposes or gozls (Palincsar and Brown 1985). Once students
understand how to employ these strategies, teachers then encourage students
to formulate their own questions, lead discussions, or tutor peers, an approach
that results 1n improved comprehension (Brown and Palincsar 1982)

Techniques to Extend Responses

Ulumately, students need 0 learn to interpret texts without the assistance
of guade d activities As students acquire certain strategies of heuristics from
completing guideu response tasks, they may apply their acquired heuristics to
some of the following forms of unstructured, open-ended talk and writing
about literature, reducing their dependciicy on the guided activities.

Journal or essay 'v-iting A ceatral element 1n open-ended journal or essay
writing is that students have a sense of ownership 1n articulating therr deas.
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Rather than restating or recasting information, what Bereter and Scardemelia
(1982) call "knowledge telling” of predefined information, students may gen-
erate their own ideas.

High school students who wrote extended, open-ended journals over a
period of ume produced final essays with higher levels of interpretaton than
did students whc answered short-answer quesuions or who did no writing at all
(Marshall 1984). In this same study, students who did no writing about texts did
better than those responding to the short-answer questions, which 15 a typical
required response Marshall argues that these short-answer questions about
different aspects of the text may fragment students’ focus on synthesizing their
ideas of a particular hypothesss or idea about the text.

Students’ motivation to extend their response can be enhanced by even
such subtle matters as how a question 1s worded. Students who were asked to
write their own opinions about a text wrote significantly longer essays at a
higher level of interpretation than did students who were assigned a definne
topic (Newell 1986).

Dialogue-journal writing Students improve 1n their ability to elaborate
their responses when they recewe feedback (1n writing, on tape, or 1n a con-
ference) from a teacher or peer that helps them percewve alternative ways of
elaboraung or organizing their writing (Staton 1980) In reacting with re-
sponses and questions based on certain heuristics, a teacher or peer 15 indi-
rectly demonstraung strategies for extending - -d elaborating thinking

Orul thinking-aloud 1n giving oral “think-alouds,” students respond with
their “slow-motion” thoughts, as they are reading a poem or section of a story,
1o a teacher or peer or nto a tape recorder. (One helpful prompt for ehiaung
the think-alouds is to ask students to think of themselves as sports commenta-
tors describing their own thought processes while reading ) Lytle (1982) found
that over ume, as students became more confident 1n their abihity to express
themselves, their responses became more elaborate

Question-Asking a.1d Problem-Finding Discussion Tasks

One incentive that impels students to go bevond initial responses 1s the
need to cope with cogmuve dissonance created by puzzling questions ur as-
pects of a text they don’t understand—for example, why a character did some-
thing bizarre Having students bring their own questions or “things they didn't
understand” to a discussion endows that discussion with purpose—to unravel
and resolve the dissonance One vanaton of this 15 the “author’s chair” (Han-
sen 1983) in which one student assumes the role of the author and other stu-
dents in the group pose questions to the “author.” Students can also list ques-
tivus or problems on the board and then base their discussion on those
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questions or problems rather than simply relying on the teacher's questions

Role playing After selecting a specific scene from a text, students in small
groups could adopr the roles of different characters who must discuss a di-
lemma or conflict in the text or in their own lives (basing the role play on a
conflict assumes that students will adopt conflicting perspectives, something
that sustains the role play) After the role play is completed, students discuss
how they felt in their roles and share any new insights about the characters’ at-
tributes and goals they gained from the role play Students could also videotape
their role play and use the tape for their follow-up discussion.

Learning literature by writing u. By integrating reading and writing 1n-
struction, students learn that constructing the meaning of texts and construct-
ing their own texts involve many of the same generatng, planning, reviewing,
and revising processes (Pearson and Tierney 1984) In writing and revising sto-
ries or poems, students must define their intentions and then determine the ex-
tent 1o which their text fulfills their intentions In doing so, they are learning the
literary conventions of intentionality—that writers deliberately employ tech-
niques to 1mply meanings And, in developing a sense of what's involved 1n writ-
1ng a story, they may develop some appreciation for literature as an art.

Features of Guided Response Activities

Once teachers understand how guided acuvities help students learn to use
certain strategies, frames, scaffolds, or text structures, and how prior knowl-
edge/expenience helps students to understand texts, they could then develop
acuvities containing the following features.

1 Sequenced tasks. Guided activities consist of a series of sequenced re-
sponse tasks based on a set of strateg.es, each task building on previous tasks.
An activity could begin with engaging or describing strategies, involving the
tasks of listing images 1n a poem as well as emotional associations with those
images After listing images in a poem, a student reviews the list in order to de-
fine different patterns implied by the images.

2 Teacher- or student-defined goals Depending on the abihty level of the
student, either the teacher or the student or both may define the goal or pur-
pose of the acuvity.

3 Open-ended responses Students are asked to give t ritten open-ended
responses to texts, encouraging them to make therr own oniginal responses
rather than provide “corrcct answers,”

4 Preparation for a final project In some cases, the response tasks can
stand alone, tor example, 2 a journial entry. Or, the 1. ponse tasks may be used
to prepare students to complete a final project—an essay or a group discus-
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sion—the tasks serving as “‘prewriting” to develop matenal necessary for suc-
cessful completion of these projects.

5. Systematic use of inference strategies. The questions and response tasks
are based on logical sequencing of inference strategies in which initial strate-
gies (engaging, connecting, describing) may serve to develop information for
subsequent strategies (interpreting, judging). As a result, students learn to ex-
tend their responses by relating strategies to each other, for example, connect-
ing previous experience and the text in order to interpret that text.

6 Tasks organized according to text-structure frames The response
tasks may also be organized according to text-structure frames such as “opin-
jon/example,” “*problem/solution,” and “comparison/contrast.”

7 Reviewing and self-monttoring. After completing each task, students re-
view and assess their responses in order to prepare for subsequent response
tasks. In contrast to completing worksheets, students monitor and integrate dif-
ferent responses according to an overall effort, tasks that may enhance their
metacognitive abihties. High-achieving high school students are significantly
more likely than lov:-achieving students to employ certain self-regulated learn-
1ng strategies such a< goal-setting, self-monitoring, and reviewing material
(Zimmerman and Pons 19806).

8. Relating knowledge, attitudes, and experience to the text Students are
often asked to define their own knowledge, attitudes, and experience as they
relate to the text For example, if students are reading a story about a grand-
mother, they could write about their own perceptions of their grandparent(s)
and compare their perceptions of their own grandparent(s) to the character 1n
the text

9 Built-n examples. Along with specific directions for how 10 complete
tasks and the purpose for those tasks, students may also be given examples
demonstrating successful use of a certain strategy

10. Collaborative efforts. Students could work 1n pairs or small groups to
complete these activities. In some cases, each student would assume a certain
role or set of responsibilities For example, 1f a group is wnting and producing
a video version of a short story, one student could be the director, another, the
“camera-person”, and another, a writer The guided activities should provide
students with enough direction and structure so that each student can define
his or her own unique responsibilities.

11. Varations according to students’ ability In constructing guided activ-
1es, a teacher vares the difficulty level and the speaificity of response tasks ac-
cording to students’ ability levels. For example, a teacher may provide more
speaific tasks for less able learners who need more direction, and more global
tasks for those who need less direction.
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Completing the specific tasks may bolster poorer readers' self-esteem by
giving them a sense of themselves as readers who can effectvely employ cer-
w@in strategies Rather than attribute poorer readers’ problems to “assumptions
of defect” (permanent sensory or physiological problems) or “assumptions of
deficiency”™ (lack of “skills™), Johnston and Winograd (1985) argue that poorer
readers’ problems stem from their sense of themselves as “fail'ires” in their
ability to employ certain reading strategies. In contrast, better readers are able
confidently and efficiently to employ strategies geared toward achieving certain
defined goals (Winograd 1984) Better readers are also better able to accurately
assess and nionitor their use of strategies in terms of fulfilling or not fulfilling
their own goals Poor °r readers often inaccurately attribute their difficulty 10
their own lack of effort, ability, or to poor teaching. Rather than perceving
themselves as able to deal effectively with things they don'. understand, they are
overwhelnied by a text,

Teachers may reinforce poorer readers’ low sense of efficacy by gIving
them the “correct answer” to questions, shifting the question to other students,
giving them less “wait ume” to answer questions, or attributing thei. d'Tcul-
tes to lack of effort. In contrast, if students are able to successfully complete
certain tasks and are rewarded for completing those tasks, they may develop a
sense of their own efficacy as competent readers

In devising guided activiies for poorer readers, teachers select strategies
and tasks oriented toward achieving a clearly defined goal that poses Iittle dif-
ficulty for students, providing these students with some clearly defined oppuor-
ity to succzed 1n a task

rvaluation of Literary Responses

Functions of Evaluation

Evaluation should promote growth or change 1n students’ responses—
growth that occurs through assessing and revising their own responses Eval-
uating the use of “informal” writing tasks such as journal entries, jotuing, hsting,
mapping, and free-writing, tasks that involve tentauve, exploratory, subjective,
and often contradictory thinking, requires a different form of evaluation than
does e aluation of more “formal™ final essays 1n which coherence and logical
organization take precedence Evaluatung informal writing focuses more on the
degree to which students use writing to generate or explore mednings,
whereas e :luation of more f .mal writing focuses on such criteria as coher-
ence, relevancy, and use of evidence

Evaluation should be “criterion-based” rather than “norm-based" Instead
of being evaluated according to their performance relatve to group norms, stu-

O 148

RIC 158

Aruitoxt provided by Eic:



E

O

Strategic Teaching in Literature

dents should be evaluated according to theirr own individual growth 1n their
use of response strategies based on clearly-defined criteria—a student’s
amount of wriung, use of certain strategies, elabcration of ideas, and degree of
insight. For example, 1n evaluaung the students’ use of “connecting” strategies,
a teacher could assess the students’ ability to specify the relationship between
the text and other similar texts and to use that connection to interpret the text

As a course progresse<, a teacher may note changes 1n a student’s ability
to employ strategies. Rather thar. evaluating swudents relative to the group, a
teacher 1s evaluating stadents against themselves, noung, for example, improve-
ments 1n their ability to connect their own experiences to the text, an ability
that further enhances their self-esteem as competent readers and writers

Types of Evaluation Techniques

Teachers can evaluate students using a range of different evaluatin tech-
niques. taped ¢ - written comments on guided task forms or conferences wii
students. Or, atey can teach peers to respond to each other’s responses, for ex-
ample, through exchange of journals or by observing each other’s classroom
responses. Teachers could use four basic evaluation strategies:

® describing/remforcing use of specific inference strategies in order to
bolster students’ sense of competence, provide them with a vocabulary for con-
ceving their own response processes, and to prepare them for judging,

® judaing students' responses using criteria such as sufficiency, relevancy,
validity. intightfulness, and origrnality—critena that vary according to the pur-
poses of a task;

® predicting changes or potential development, and

® monitoring and rewarding changes.

In addition, teachers also attempt o explain students’ responses 1n terms
of the students’ atutudes, knowledge, cogmuve level, reading ability, onentation
("story-driven” vs “pomnt-driven”), and so forth By explaining why students
responded as they did, teachers can temper their judgments accordingly

By providing effective evaluation, a teacher is demonstrating 0 students
how 1o self-assess—how to describe, judge, and predict changes or potental
development 1n their own responses.

Decision-Making Processes for Guided Activities:
An Example

In order to 1llustrate the decision-making processes involved 1n devising

guided acuviues, I will discuss my decisions 1n devising an activity for the
poem “Missing Lips,” by Phoebe hanson (1974).
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MISSING Lips

My lips threaten to run away
To disappear without a trace
To fall dowa my mouth furever

Wiait, I cry Don't leave me.
I stab at them with my lipstick,
Try to make them understand.

Leave us alone, they answer.
We want to go away
To a warmer climate for the winter.

Go then, I scream.
See how you do without me.
See if you fina someone to feed you.

They fly south on my credit cards,
Charge hotels and meals in Fort Lauderdale,
Swim suits and lounge robes i Palm Springs.

In March they return,

Jurcy and brassy,

Talking too much,

Even 10 strangers in elevators

Who look at the floor indicators and
Trv not to notice.

They kiss far too often that summer,

Multitudes of mouths on tennis courts and in cloakrooms
But none seem to move them

Out of their terrible insolence

Liry to ignore them
They are getting out of hand.
I feed them nothing but lip gloss for months

They take off on a Greyhound bus,
Work as wartresses, mouth off to truckdrivers
Who complain about weeping meringues on lemon pies.
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I go after them 1in my Volkswagzn,
Plead with them to return
To finish high school.

Leave us alone, they pout

Give us our own room with color TV

Stop asking us where we spend our nights and when
We might come back

Getn the car, I say

We'll talk about it as we drive.

Sulking and mumbling in the back seat,

They press tightly together . . . say nothing more all the way home

“Unpacking” My Own Inference Processes. In order to idenufy strat-
eges students may find useful 1n responding to the poem, I think about my
own responses and the strategies | employ-

® e¢ngaging. my empathy for the lips’ carefree, happy-go-lucky atutude to-
ward Iife without responsibilities .ersus my distancing from the lips” irrespon-
sibility;

® describing. my perception of the hips’ and the "I's™ acts that imply differ-
ent traus, behefs, and goals;

® connecting my own experience of conflict between the conventional
and the unconventional with the conflict between the lips and the 1", and

® interprening. the lips represent one side of the “I's™ personality—the
romantic, unconventional, “id" side, which the more rational, conventional, “su-
perego” side is attempting to control.

Anticipating Possible Student Responses. I then think about how my
students raay respond I suspect that they will be interested 1n the differences
between the lips and the "1." In order to define those differences, they will
need to describe certain consistent aspects of the lii;s" and the “I's™ actions 1n
order to inductively infer traits, beliefs, and goals 1 al:o sense that in order to
understand the differences between the symbolic nature of the lips and the "1,
students may need to relate their own autobiographical experience with inner
conflicts to the poem.

Defining the Overall Purpose of the Activity. This refers to what
strategies or heuristics I want the students to acquire—for example, the ability
to explain a character™ action 1n terms of beliefs and goals

In this case, I would like students (o be able to link information about the
lips and the “I" according 1o consistent patterns to enable them to inductively
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define and compare these patterns. | then want them 10 relate their own expe-
rience of inner conflict or conflict with others with the symbolic confhc: be-
tween the lips and the “L"

Determining a Final Outcome (if any). Here | would consider an es-
say, journal entry, role play, and so forth 1 w-.nt students to write about their
perceptions of the lips and the "1,” relaung their own percepuons about their
experience to the poem.

Selecting and Sequencing Strategies. Afier determining the final out-
come, 1 would select and sequence those strategies and review tasks that may
best fu'.ill my purpose and prepare students to fulfill the final outcome.

In considering an appropriate sequence of tasks, I decide to have students
first describe the lips” and the “I's™ behavior in order to prepare them for infer-
ring traits and beliefs I then have them connect their inferences about the lips
and the “I" to their own experience with conflict between dream and reality o
confl*zt 1n the text,

Selecting Tasks. Certain tasks (i'sting, mapping, free-wriung, etc —Gere
1985) are most apprograte for fulfilling certain strategies For example, non-
stop rush-writing or free-wriing works well for evoking related autobiograph-
ical experiences, lisung, for generaung stems, or mapping, for describing rela-
tionships between characters.

I selected a lisung task for describing the hips' and the “I's™ actions (see
below) 10 help students perceive certan patterns in the hsts In orde - that they
connect their experience to the text, 1 also have the studers think about their
own fantasy/escape dreams and the relauonship of those dreams to their self-
concept.

Formatting the Activity. This involves using white space, subheads, par-
allel hsts, and so forth By numbering lists, students may be encouraged to list
more than one or two things Qr by using parallel hists, students may mnfer re-
lauonships or differences between the information listed

Based on these decisions, I constructed the following activity

1 Read over the poem several umes

2 List the things that the lips and the "I’ do

The lips’ bebatiors The "I's” bebatrors

a a
b b

e on
o oan
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3 In order 1o understand people, we try to percerve patterns or consistent
behaviors Read back over your hists in #2 and infer what these behaviors sug-
gest about the lips anc the “I's” traits or atutudes, for example, that the "1 ' 1s

“angry”
The lips’ traits and beliefs The "T's” traits and belefs
a a
b b
¢ <
d d

4 Based on what you wrote in #2 and #3, write in vour journal or dis-
cuss 1n a small group what you believe w be the differences between the hips
and the °1”

5 Now. n your journal, write about the following

a List some traits or beliefs that best describe yourself

b If you could do anything you always dreamed of doing, what would
vou do?

¢ Is there any conflict between your own traits and beliefs and vour
dream? Is that conflict similar to that expenienced by the “17 and the lips?

0. In vour journal, write about any of the following

a If you were 1o invite both the “I" and wie hips—as two separate per-
s0ns—10 your party, how would they behave?

b In what ways are you sinular 1 or different from the 17 in the
poem?

¢ Do you have your own “lips” 10 contend with?

d How would you judge the “1" and the lips?

Benefits of Guided Activities for the Teacher

A number of benefits 1n using these guided act wies jusufy the imitial ume
investment required to develop the acuvites

1 Improved final essays If the gaded acuviues are used as prewriting
tasks for final essays, students are able w0 develop informauon i fornulae
ideas that may improve the quality of final essays In our own research (Reilly,
Beach, and Crabrtree 1586), students who completed guided actinaty tasks prior
W writing final essays, when compared with students who did not complete the
same tasks, wrote final essays judged as higher in quality

2 Iaproved discussion and collaboration Compleung writing tasks
prior o small- or large-group discussion ay help students formulate their
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thoughts 1n a systemauc manner, ofien ensuring that they have something ©
contribute to the discussion

Having students complete the activities 1n collaborative small groups also
improves students’ ability to work with each other Students responding to
poems 1n collaborauve learning groups wrote more mature post-test poetry
interpretatons than did students 1n teacher-led discussion groups (Straw 1986)

3. Structure for students who need structure In large classes, teachers
often have difficults providing individual atention to students whose learning
styles require more direction or structure than teachers have tume to provide
Guided activiues, while not a subsutute for teacher attention, do provide some
structured tasks for these students.

4. Strateges for poor readers As previously noted, one characterisuc of
poor readers 15 therr lack of strategies for understanding texts. By completing
guided actvities, they are inaidentally internalizing a set of heuristos or strate-
gies, which presumably enhances their confidence in therr abihiy 0 muake 1n
ferences in a sysiemauc manner.

5. Students’ self-assessment. Guided actvities encourage students to re-
view and assess their performance in terms of sufficiency, relevana, validio,
value, and insightfulness By learning 10 assess their own responses, they may
recognize and attempt © deal wath imitatons in therr responses, thus bolster-
ing their metacomprehension skiids.

6 Duagnosts and assessmentt Because the teacher knows the strategies
included 1n an activiny, he or she can readily diagnose studencs’” dificulues or
assess students’ performance on spectfic responses They can also assess final
products in terms of performance on prerequisite tasks

T Inrolvement of parents Parents want w help students with homework
activities, but they often don’t have a clear idea as 10 what the wacher expects
the students to do The specific mstructions and demonstrations 1n guided ac
tvities My assist parents 1n helping students wiih homework assignments

8 Conversion to computer Guided acuvities could also be converted to
compu. zwded tasks, which may enhance their appeat o ceruin students
One exanple of a guided story-wriung computer based actuvaty 1> Wrtting o
Narratie (MECC) Authoring systems can assist teachers in converting guided
activites to a computer format O, teachiers can use word-processing programs
10 store generic tasks and demonstrauon responses

9. Students constructing actiwinies for other students \When students con-
struct activities for other students, they are often lughly motr sted because they
have a defined purpose and audience for deciding on appropriate tasks

10 Coordination of istruction, diagnosis, and student performance As
ithustrated betow, by coordinating dassrcom instraction with activaty tasks,
teachers can base decisions about instruction on g diagnosis of students’ per-
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formance. A teachier may select only those strategies in which students have re-
cewved nstruction. However, if students are having difficulty completing a par-
ucular task, for example, inferring characters’ belefs, a teacher may then want
to give more 1nstruction in or demonstration of that strategy:

instruction in specific
response strategy

I
diagnosis of student

performance on task students’ performance
on a task

To summariz., this chapter describes a particular approach to instruction
that 1s hughly consistent with the concept of strategic teaching This approach
elaborates ways 1n which the teacher may mediate learning by helping the
learner construct meaning from text. Speaifically, these acuvities guide students
(1) to link new 1nf rmanon to prior knowledge, (2) to use orgamzational pat-
terns (frames, logical plans, and text structures) to direct and extend their
thinking, and (3) to develop a repertorre of inference and response strategies
Further, teachers continually alter their instrucuon based op diagnosis of stu-
dent performance These themes are apphed 1n an extended example showing
the decision-making processes involved in applying this approach to a spealfic
sequence of mnstruction By acquiring the strategies discussed (and listed 1n
Figure 72), students should enhanc e their understanding of Iiterature
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Figure 7.2. Cataiogue: Response Strategies for Assignments

Engaging
1 EMPATHIZES/IDENTIFIES/GETS INVOLVED
Reader adopts character's perspective/relates positivety to the character or world of text

2. RESPONDS EMOTIONALLY
Reader responds or reacts emotonally or ctes emotional associations to the events, language, or
characters

Connecting

3 RELATES AUTOBIOGRAPHICAL EXPERIENCE TO TEXT

Reader describes similar or related axpenences or persons in relationship to events or characters in the
taxt These autobiographical rasponses help tngger related knowledge or atttudes that may assist In
nterpreting the text.

4 TRANSPORTS CHARACTERS Ofi TEXTS INTO ANOTHER "WHAT-IF" CONTEXT OR SELF AS
READER INTO THE WORLD OF THE TEXT

Reader places characters Gi iext into “real-world" or hypothetical contexts For example, students are
gven a specific, famiiar setting, and are asked quesbons as to how certain characters from the texi
woulkd behave in that setting.

S RELATES ATTITUDES TO TEXT
Reader defines own related attitudes and compares or contrasts those attitudes with those of the
characters of author. Students could write about their own attitudes or they coukd compiete vanous
attitude scales (rating attitude staements, rank ordenng concepts, elc.) in reference to themsetves or
to the charactess or world of the text.

6. RELATES KNOWLEDGE OF WORLD TO TEXT
Reader defines own knowledge about the world and relates it to the taxt

7 RELATES TEXT TO SIMILAR TEXTS
Reader descnbes a text, film, or televison program that is similar to the text.

Describing

8 DESCRIBES INFORMATION ABOUT CHARACTERS' ACTS, TRAITS, BELIEFS, PLANS, GOALS,
RELATIONSHIPS, EVENTS, OR SETTING
Reader lists, jots, logs, free-associates, and so forth, specific info.mation about the text

9 LINKS OR CLUSTERS WORDS, CONCEPTS, IMAGE S, ACTIONS
Reader links, connects, maps, or clusters aspects of the text according to sim.lanty of meaning

Interpreting

10 INFERS/EXPLAINS CHARACTERS' ACTS
Reader explains characters’ acts by using iformation about traits, behiefs, plans, or goals

11 INFERS AUTHOR'S OR CHARACTERS' INTENTIONS
Reader infers that an author 1s detiberatety ( 3ing certain language or employing certain techniques to
convey certain meanings.

12 INFERS THE CHARACTERS' OR NARRATOR'S PERSPECTIVE OR WORLD VIEW
Reader infers the nature of a character's or narrator's perspective or world view—how they concaive of
others, themselves, and the wurld.

13. INFERS SOCIAL NORMS, CONVENTIONS, OR VALUE ASSUMPTIONS

Based on information about the characters’ actions, beliefs, or petspectives, a reader infers certain
norms, conventions, of value a%sumptions corstituting appropnate/inappropriaté behavior In a ceftain
place, setting, or world

14 INFERS A POINT OR rHEME

Based on inferences about 50c1al norms, conventions, © vakue assumptions, a reader infers a pont or
theme Having inferred that & character has wiciated certain conventions, a reader can infer what the
character has learmed from that violation
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15. GENERALIZES TO A PFOTOTYPE, SYMBOL, ARCHETYPE, OR IDEA
Reader infers that the characrers of story ime are representatr+e of a prototype, archetype, or dea, and
gives reasons why tha characters or story represents a certain type

16. MAKES PREDICIONS

Reader predicts subsequerit events, outcomes, or endings based on his or her perceptions of certain
patterns implying consistent character behavior. A reader then reviews the text in order to gve reasons
for the prediction.

17 ASKS QUESTIONS ABOUT THE TEXT

Reader poses questions about the text, questions that can encourage further thinking about a text

18, DEFINES DIFFICULTIES IN UNDERSTANDING

Readers define what it is that they don’t understand and give reasons why they don't understand the
text, reasons that serve as schema for reviewing the text to find helpful information to improve their
understanding.

Judging
19. JUDGES CHARACTERS
Reader judges charac.ors according to such cntena as insightfulness, dipiomacy, and appearance,
according to assumptions or norms nperating within the world of the text

20. JUDGES THE QUALITY OF TEXTS
Reader judges the quality or worth of a text by us.ng cnitena Such as Style, organization, and character-
1zation,

References

Applebee, A Contexts for Learnung to Write Hillsdale, NJ Abiex, 1986.

Applebee, A, and J Langer “Instructional Scaffolding Reading and Writing as Natural
Language Activities * In Compostrig and Comprebending, edited by J Jensen. Ur-
bana, 11l.: National Council of Teachers of English, 1984

Beach, R, and D Appleman “Reading Strategies for Expository and Literary Text Types ™
In Becoming Readers 1 a Complex Soctety, 83d Yearbook of the National Soctety
Sor the Study of Education, edited by A Purves and O Niles Chicago National So-
ctety for the Study of Education, 1984

Beach, R, and L Wendler "Development Differences in Responding to a Short Story” Re-
search 1 the Teaching of English (1n press)

Beck, I, R Omanson, and M McKeown “An Instructional Redesign of Reading Lesson
Effects on Comprehension.” Reading Research Quarterly 17 (1982) 462-481

bererter. C., and M Scardamahia “From Conversation to Composition. The Role of In-
st.uction in 2 Developmental Process” In Adtarnces tn Instructional Psychology,
Vol 2, edited by R. Glaser. Hillsdale, N J.. Erbaum Press

Bleich, D Readings and Feelings Urbana, Il . National Council of Teachers of English,
1981

Brown, A, and A Palincsar “Inducing Strategic Learning from Text by Means of In-
formed, Self-coitrol Training " Topics tn Learning and lLearning Disabilities 2
(1982).1-17

Bracewell, R, C Frederiksen, and ] Frederiksen “Cognitive Processes in Composing
and Comprehending Discourse " Educational Psychologist 17 (1982) 146-164

Bruce, B, and A Rubin “Strategies for Controlling Hypothesis Formation ir, 2eading” In
Promonng Reading Comprebension, edited by J Flood Newark, Del.. International
Reading Asscciation, 1984,

Q 157 .l 6 7
ERIC .

Aruitoxt provided by Eic:




Strategic Teaching and Learning' Cognitive Instrucuon 1n the Content Areas

Culler, J Structuralist Poetics Structuralism, Lingiastics, and the Study of Luterature
Ithaca, N.Y. Cornell University Press, 1975

Galda, L “Assessment Responses to Literature " In Secondary School Reading What Re-
search Reveals for Classroom Practice, edited by A Berger and H Robinson Ur-
bana, Ill. ERIC/RCS, 1982

Gere, A Roots in the Sawdust. Urba.a, IIl National Council of Teachers uf English, 1985

Gordon, C., and C Braun “Using Stoiv Schema as an A:d to Reading and Wniting.” Pea..
ing Teacher 37 (1983) 116-121.

Hansen, ] “Authors Respond to Authors” Language Arts 60 (1983) 176-183

Hanson, P "Missing Lips " In Minnesota Poets #1, edited by Seymour Yesner. Minneap-
olis, Minn.: Nodin Press, 1974,

Hare, V, and K. Borchard "Direct Instruction 1n Sur.amarizauon Skills ™ Readsng Re-
search Quarterly 20 (1984): 62-78

Heath, S "Being Literate in America. A Sociohistorical Perspective " In Issues in Literacy
A Rescarch Perspective, 34th Yearbook of the National Reading Conference, edited
byJ Niles and R Laiik. Rochester, N.Y. The National Reading Conference, 1985

Iser, 1. The Act of Reading. Baltimore. Jcin Hopkins Press, 1978.

Jacobsen, M “Looking for Literary Space The Willing Suspension of Disbelief Revisited
Research in the Teaching of English 16 (1982): 21-33.

Johnston, P, and T nograd “Passive Failure 1n Reading ” Jowrn 1l of Reading Bebauior
27 (1985): " 02.

Jones, B “Response Instruction " In Reading, Thinking, and Concept Detrelopment, ed
ited by T. Harris and E Cooper New Yoik: The College Board, 1985

Langer,J “Examining Background Knowledge and Text Comprehensior. * Reading Re-
searcn Quarterly 4 (1984): 468-481.

Lytle, S “Exploring Comprehension Style A Study of Twelfih Grade Readers’ Transactions
with Texts.” Doctoral diss., Stanford University, 1982.

Mason, J. "Lesson Repair Techmiques for Teaching Comprehension Techniques ™ Paper
presented at the annual meeting of tie Natioual Reading Conference, Austin, 1983.

Mason, J. and K. Au Reading Instriu *on for Today Gleaview, Il Scott, Foresman, 1986

Marshall, ] “The Effects of Wriing on $wdents’ Understanding of Literary Texts.” Paper
presented at the annual meeting of the National Council of Teachers of Enghish, De-
troit, 1984

Mever, B The Oryanization of Prose and its Effects on Mlemory Amsterdam North-Hol-
land, 1975

Newell, G, K. Suszynsk1, and R Weingart. “The Effects of Wriing 1n a Reader-based Ver-
sus Text-based Mode on Students’ Understanding of Two Short Stories ™ Paper pre-
sented at the annual meeting of the American Educational Research Association,
San Francisco, 1986

Palinscar, A, anc A Brown "Reciprocal Tea'ung Activities 1o Promote ‘Reading with
Your Mind' " In Reading, Thinking, and Concept Development, edited by T Harris
and E Cooprr. New York. The College Board. 1985.

Pearson, P D., and R Tierney “On Becommg a Thoughtful Reader Learning to Read Like
a Writer” In Becoming Readers in a Complex Society, 84th Yearbook of the Na-
tonal Socwty for the Study of Education, edited by A Purves and O Niles Chi-
cago* Nauonal Sociewy for the Study of Education, 1984

Petrusky, A "From Story to Essay Reading and Writing ™ College Composition and Com
muncation 33 (1982): 19-36

158

168




Strategic Teaching in Literature

Purves, A, and R. Beach Literature and ibe Reader Research on Response to Literature,
Reading Interests, und Teaching of Literature Urbana, 11l National Councd of
Teachers of English, 1972.

Reilly,J, R Beach, and L. Crabtree “The Effects of Guided Inference Instruction on Stu-
dents’ Writing Skills " Paper presented at the annual meeting of the American Edu-
cational Research Association, San Francisco, 1986

Schank. R. Dyncimic Memory A Theory of Learning tn Computers and People Cam-
bridge: Cambridge University Press, 1982

Staton,] “Whniting and Counseling Using a Dialogue Journal ” Language Arts 57 (1980)
54-518

Stein, N, and C Glenn “An Analysis of Story Comprehension in Elementary Schoo! Chil-
dren” In New Directionts in Discourse Processing, Vol 2 1n Advances 1n Discourse
Processes, edited by R. Freedle Norwood, NJ Ablex Publishing,

Straw, S “Collaborauve Learning and Reading for Theme 1n Poetry” Paper presented at
the annual meeting of the National Council of Teachers of English, San Antonio,
1986.

Strickland, D, and] Feeley “Using Children’s Concept of Story to Improve Reading and
Writing " In Reading, Thinking, and Concept Development, edited by T Harris and
E Cooper. New York: The College Board, 1985

Svensson, C The Construction of Poetic Meaning Uppsala, Sweden Liber Press, 105

Vipond, D, and R Hunt “Point-drive Understanding Pragmat:c and Cognitive Dimen-
sions of Literary Reading ™ Poetics 13 (1984): 261-277

Winograd, P “Strategic Difficulties in Summanizing Texts ” Reading Research Quarterly
19 (1984): 404-425.

Zimmerman, B, and M Pons “Development of a Structured Interview for Assessing Stu-
dent Use of Self-Regulated Learning Strategies  American Educational Research
Journal 23 (1986) 014-629

159

169




ERI!

Aruitoxt provided by Eic:

The Editors

Conclusions

he major thesis of this book 1s that good instruction needs to be

grounded in what 1s known about learning and that both teaching

and learning are processes that can be considered across content

areas. For too long, most considerations of teaching have been con-

fined to a particular content area. Additionally, with the focus on
content, little attention has been directed to what strategies students need to
emnloy 1n order to learn a specific curriculum and what teachers can do to help
students learn how to learn.

It has been our design 1n this volume to begin vur inquiry concerning
teaching at a new point—with a discussion of the current research 1n learning.
From that perspective, considering what students need to be able to do in order
to learn content, we moved to a review of what is known about good instruc-
tion and drew the important parallels for planning, executing, and evaluating
instruction The model of strategic teaching that we propose highiights the 1m-
portance of the teaching/learning connections.

This model also makes clear the extremely complex thinking process that
teaching 1s Strategic teaching requires achieving a balance between what the
students bring to learning and what the content goals are. It means balancing
the teaching of content with the teaching of strategies that students need to use
1n order to learn that content well It also means matching the level of presen-
tanon of new content with the final outcomes desired so that over time students
become able to deal with the matenial 1n useful and meaningful ways For many
teachers, strategic teaching also means balancing their need to guide student
learning by providing scaffolded 1nstruction with their goal of student inde-
pendence. 1n all cases, strategic teaching places the teacher in a central role as
planner and medator of learning The numerous factors that are realities in
classrooms cannot be homogemzed and reduced 1n teaching manuals and in-
structional programs Good teachers are continually actively assessing students’
knowledge, levels of motvation, and interest, evaluating the materials for 1n-
struction and the presentation of content to build the best learning, and modt-
fying instruction based on feedback from the ongoing class leaining

The power of this framework for providing a common tool for the discus-
sion and development of better instruction across curriculum areas was then
explored by experts 1n four content areas Their insights certainly provide
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much meat for continuous dialogue and reflection on content learning using
components highlighted within this framework.

In the first of these content chapters, Anderson presents a compelling ex-
ample of why it is so important for teachers 10 begin instruction with an under-
standing of their students’ prior knowledge assumptions If scientific miscon-
ceptions are not adaressed directly, even “good teaching™ becomes a waste of
time. Anderson’s development of an instructional process beginning with the
idenufication of the misconception and then leading students to work through
to a more adequate scientific under..anding parallels the general strategic
teaching model proposed in Part I of the book. He clearly demonstrates bow
the instructional process model presented 1n Planning Guide 3 in Part I can be
used by science educators to develop strategic learning for conceptual change.

Anderson’s description of instructional conditions for bringing about ¢n-
ceptual change presents a good frame for other content disciplines. Indeed, his
Planning Guide may be applied directly to any instrucuon that might involve
conceptual change We would do well 1o consider how we as teachers establish
dissausfaction with existing misconceptions, and make the new conception 1n-
telligible, plausible, and applicable to a variety of new situations or problems.
What science educators have learned about the process of teaching to produce
conceptual change can be instructive to all of us who are interested 1n helping
students relate new information and concepts to their prior knowledge as-
sumptions.

Another point that emerges from Anderson’s work  the difficulty of
adapting instruction to meet the needs of all students. Frequently 1nstruction 1n
science benefits only the classroom’s high achievers An awareness of the strat-
egies described 1n this volume can lead to adaptations 1n instructional ap-
proaches and methods that respond to the abilities, attentiveness, and educa-
tional needs of a broader range of students. It may well * =, however, that
further research, which goes beyond current conceptual expla. ion, will have
to develop addutional techniques and approaches that are more responsive to
the needs of all students, especially passive learners and those with learning
problems

Alvermann, in her chapter on social studies learning, deals directly with
the problems of diversity in classrooms Using the process model presented 1n
fart1 she presents speafic examples of instructional materials teachers can use
to differentiate assignments and outcome acuwities for students at different lev-
els of knowle ' ¢ and ability. These examples also clarify her point. that the field
of social studies education is concerned with the development of thinking abil-
sties—1n all students The illustrations she provides present concrete examples
of how teachers can scaffold instruction to meet the nezds of all students 1n that
developmental process
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After relating issues in social studies education to the basic considerations
about learning outlined 1n Part I, Alvermann provides us with a helpful exam-
ple of how a teacher could use the strategic teaching Planning Guides to pre-
pare instructicn: to meet students’ learning needs. Her specific instructional ac-
tivities should prove helpful to teachers in implementing this process approach
to learning within their own content area .

Lindquist’s consideration of math education picks up on the same themes
expressed by others in the volume, concepts relating to strategic teaching and
learning and cognitive instruction are integral to math learning. Students need
to be active, thoughtful learners 10 make sense of mathematics and make 1t
more than just memorizauon of tables and steps in mechamcal solutions. The
metacogmuve aspects of learning come clearly to the fore in her discussion of
the directions being explored now 1n math education Students’ self-percep-
tions as math learners and usérs are intricately 1nvolved with their active aware-
ness and involvement 1n learning. This theme had not been addressed as clearly
in the other chapters, and is certainly an important one for all content learning
Just as the importance of clarifying misconceptions 17 at the heart of science ed-
ucation, research on the importance of dealing with the personai affective in-
volvement of students with content is most clearly idenufied in math education

All of these ideas are integrated and applied in her excellent examples of
strategic teaching in mathematcs. In each example, one can see the interplay of
content expertise and knowledge of how students learn as she anticipates stu-
dent responses to the instruction and guides students in and out of difficult
learning contexts. Her examples also show the range of applications of strategic
teaching across the different grade levels.

In the chapter on literature, as with the other content subjects, Beach also
sees the need to involve students 1n a response to the subject matter as a basic
goal of literature 1nstruction. By stimulaung such responses, students are en
couraged to develop critical thinking and direct participation 1n the process of
comprehension All acuvities focus on generating a response to the literary
work. These activities require students to make inferences and interpret text at
a high level of abstraction In order to accomphsh this frequently challenging
task, students must develop the ability to draw upon prior knowledge about ex-
perience and strategy usage. A teacher’s preliminary scaffolding of instruction,
often best accomplisk  .nrough preliminary gwded acuvities, can enc .urage
more autonomous re., Jnsiveness on the part of students Beach provides clear
support for teachers who want to reflect on their own instruction and build a
wider repertoire of ways of engaging students with literature.

Additionally, Beach’s focus on response instruction is interesting for two
reasons. First, much of his istruc.1on 1nvolves hinking what 15 read to prior
knowledge after the act of reading. Second, it 1s sull relatvely rare that content
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teachers provide explicit strategy instruction to help students construct re-
sponses to written assignments.

Beach, Lindquist, and Alvermann all present some important “"think
alouds™ about how teachers plan for content teaching It 1s clear that, given the
complexity of factors that influence cognitive instruction, strategic teachers do
not rely on prepared materials and guides for instruction. They begin as con-
tent experts who examine the materials, make decisions about outcomes, and
then design instructional activities to match their students’ needs for linking to
prior knowledge, strategy development, and affective involvement 1n learning
Like Mrs. Sampson, each author plans for extended sequences of instruction
that form a conceptual unit, and provides instruction for each of the phases of
learning.

These descriptions also illustrate the complexiry and diversity of the role
of the teacher as mediator across the disciplines. The strategic teacher 1s a me-
dator of instruction, providing opportunities for students to become indepen-
dent in all subject areas. The effort is not the teacher’s alone, nor 1s 1t entirely
the student’s They work together, hike master and apprentice, with the teacher
providing the intellectual scaffolding, tools, and project, and the student apply-
ing his or her talents, acquired skills, and willingness to learn and work In this
joint venture, cortent drives instruction—the task at hand provides the rudi-
ments of the plan and method. The teacher must also be attentive 1o how the
particular student makes connections within the subject area and uses strate-
gies responsively.

Strategies and scaffolding are useful for all students because the design of
strategies considers the various degrees to which students explore meaning,
Th>y can be varied according to ability by specific response tasks. Strategies
provide defined goals and a range of guidance and evaluation for students—es-
peaially for the large number of less proficient reader> who need the reinforce-
ment that comes from a sense of accomplishment and success. Thus, in turn,
complements and enhances the cognitive benefits of these strategies and activ-
ities, resulting in improved work as students develop the ability to monitor
their learning indepenaently

Throughout both parts of this book, consistent tia-mes emerge that sub-
stantiate the great opportumity that presents itself now for all educators in all
disciplines interested in improving students’ thinking and learning to dialogue
together and prepare schoolwide plans to those ends. Using a common lan-
guage and research base permits greater communication Our hope 15 that the
specific discipline-based examinations of learning and instruction presented 1n
Part I will confirm for you the commonalities that exist across content areas
and provide an impetus for the dialogue that is needed.

Our goal in writing this book was to stimu!ate reflection on how we as ed-
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ucators are preparing students to become thoughtful learners, capable of and
interested in pursuing learmng both within and beyond schooling The thrust
of this framework has been to develop students’ thinking by equipping them
with strategies that put them 1n control of their own learning. This 15 accom-
plished by bringing to students’ conscious attention what they need to know
and providing them with strategies to pursue their goals.

Some teachers and administrators may view the information 1n this book
as a confirmauon of their beliefs because they are familiar with the philosophy
and some of the strategies presented For those of you in that situation, we hope
that the text provides some support, encouragement, and new information and
1deas to extend your efforis. For others, the 1deas in this volume may represent
new and challenging poss:bilities and directions. We hope that you will take the
ume to reflect on these 1deas and allow yourself to be confronted by them If
you are wrestling with some of the ideas presented here, you may want to con-
sider the 10llowing 1ssues that emerge from this volume as they reflect on in-
structional development:

® What 1s your conception of learning and how can the research on learn-
ing guide your understanding of the process?

® What forms the foundauon for inst ictional planning—is 1t a textbouk,
your content knowledge, or mandated outcomes?

® \What strategies or approaches to learmng do your students use regu-
larly? Has anyone surveved students’ planming for and actual use of study strat-
egies?

® Whar 15 the teacher’s role in developing strategic approaches to learn-
ing” How can departments work together to achieve more active, thoughtful
learners?

® What 1s the balance between content and strategy nstruction n your
school, and how are both evatuated?

® What model of 1nstructicn do you and vour colleagues use 1n your
teaching? Does 1t invohe a process approach that takes into account prepara-
ton activities, active involvement during learning, and consohidation and appls-
cation activities—with opportunities for reflecton and nonlinear thinking?

® Do you consider the ways content disciplines orgamize knowledge and
provide nstruction so that your students, too, can become more conceptual
and organized in their learning?

We hope that you will interact with the ideas presented, relaung them to
your prior conceptions of learning and teaching, comparing and contrasting
where our conceptions are different, and then finding wavs to accommodate
some of the new informaton where appropriate Finally, 1t is 1in the ongoing
dialogue and application of deas that we, s strategre learners and teachers, will
test the menit of these concepts.
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