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3.1 THE TAXomMoOomMY TABLE

THE
KMOWLEDGE
DIMENSION

THE COGHNITIVE PROCESS DIMENSION

4.1 THE KNOWLEDGE DIMENSION

S
REMEMBER

2.
UNDERSTAND

3.
APPLY

.
AMALYLE

5.
EVALUATE

CREATE

MaJor TYPES AND ..I.I'IT"I!"PI‘E EXAMPLES

A,
FaETuaL
HNOWLEDGE

A. murf.m"n. MMMHMMMhhMmu
discipline or solve problems in it

Aa. Knowledge of teominology Technical vocabulary, music symbals

As. Knowledge of specific details and Major natural resources, reliable sources of
elements informaticn

‘B. ConcEPTUAL KmowLEDaE—The interrelationships among the basic elemenis within a larger

structure that enable them to function together

B.
CONCEPTUAL
HMOW LEDGE

Ba. Knowledge of classifications and Periods of geological ime, forms of business

categories ownership
Be. Knowledge of principles and Pythagorean theorem, law of supply and demand
ATk
Be. Knowledge of thepries, models, and Theory of evalution, structure of Congreas
sirgctures

C. PRoCEDURAL Imuut—timvtndumﬂﬂm.nﬂudsd&qﬂmuﬁuiﬂhfmm

skills, algorithos, techniques, and methods

c.

FPROCEDURAL
HHOWLEDGE

Ca. Enowledge of subject-specific skills and  Skills used in painting with water colors,
algorithms whole-pumber division algorithm

Cu. Knowledge of subject-specific techniques  Interviewing technigues, scientific method
and methods

Ce. KEnowledge of criteria for determining

Criteria used to determine when to apply a
when to use appropriate procedures

procedure involving Newton's second law, criteria
used to udge the feasibility of using @ particular
muethod to estimate business costs

D.

META=
COGNITIVE
HKNOWLEDGE

D. MeracoaniTive kmowLepss—Knowlidge of cognition in general as well as awareness and
Inowliedge of one’s own cognibion

Da. Strategic knowledge Enowledge of outlining as a means of capturing

the struchure of a unit of subject matter in a text
book, knowledge of the use of heuristics

Knowledge of the bypes of tests particular teachens
administer, knowledge of the cognitive demands
of different tasks

Enowledge that critiquing essays is a personal
strength, whereas wriling essays is a personal
weakness; awareness of one's own knowledge
level

De. Knowledge about cognitive tagks,
including appropriate comtextual and
conditional knowledge

De. Self-knowledge




5.1 THE CoGNITIVE PROCESS DIMENSION

5.1 THE COGNITIVE PROCESS DIMENSION (CONTINUED)

CATEGORIES _
& COGNITIVE ALTERNATIVE
PROCESSES

MAMES

DEFINITIONS AND EXAMPLES

CATEGORIES
& COGMNITIVE ALTERMATIVE

PROCESSES MNAMES DEFIMITIONS anD EXAMPLES

Locating knowledge in long-term memory that is consistent
with presented material (e.g., Recognize the dates of
important events in U.S. history)

Retrieving relevant knowledge from long-term memaory

(e.g. Recall the da‘imtlf mpmiantmuﬁm LI.S. history)

4. ANALYZE—Break material into its constituent paris and determine hov :I'rap.amrelm o one
another and to an overall siructure or purpose

2.1 INTERPRETING

2.2 EXEMPLIFYING

Z.3 CLASEIFYING

2.4 SUMMARITIMNG

2.8 COMPARING

Changing from one form of representation {e.g., numerical)
tov another (e.g., verbal) (e.g.. Faraphrase important speeches
and documents)

Finding a specific example or illustration of a concept or prin-

ciple (e.g., Give examples of various artistic painting styles)

Determining that something belongs to a category
(e.g., Classify observed or described cases of mental

disorders)

Abstracting a gencral theme or major point(s) (e.g. Wnte a
short summary of the event portrayed on a videotape)

Drawing a logical conclasion from presented information

(e.g.. In leamning a foreign language, infer grammatical
principles from examples)

Detecting ¢ dences between two ideas, objects, and
the like (e.g., Compare historical events to confemporary
situations)

Constructing a cause-and-effoct model of a system(e g., ox-
phinﬂﬂmu&ﬁnfimpurhml]&&iﬂmmrymmﬁamj

4.1 DwrrFERENTIATING Discriminating,  Distinguishing relevant from irrelevant pars or impor-
distinguishing,  tant from unimportant parts of presented material

focusing, {eg., Distinguish between relevant and irrelevant
selecting numbers in a mathematical word problem)

4.2 ORGAMIZING Finding Determining how elements fit or function within a
coherence, structure (e.g., Structure evidence in a historical
intergrating, description into evidence for and against a particular
cutlining, historical explanation}
parsing,
structuring

4.3 ATrRIBUTIMNG Deconstructing  Determine a point of view, bias, values, or intent under-
lying presented material (e.g., Determine the point of
view of the author of an essay in terms of his or her

political perspective)

5. EvALUATE—Make judgments based on criteria and standards

5.1 CHecxing Coordinating,  Detecting inconsistencies or fallacies within a process or

detecting, product; determining whether a process or product has
monEkoring, internal consistency; detecting the effectiveness of a pro-
testing cedure as it is being implemented (e.g., Determine if a

scientist's conclusions foltow from observed data)

Detecting, inconsistencies between a product and exter-
nal criteria, determining whether a product has exter-
nal comsistency; detecting the appropriateness of a pro-
cedure for a given problem {e.g., Judge which of two
methods is the best way to solve a given problem)

5.2 CRITIGUING Judging

6. cREATE—Put clements ogether to form 2 coherent or functional whole: reorganize elements
into a new pattern or structure [

3.1 ExEcuUTING

Carrying out

3.2 imPLEMENTING Using

A.p]:l]}rmg ptu::a:lu:etua.hnuﬂﬂrhs&i_tg Drivide cme
whale number by another whole number, both with
multiple digits)

Applying a procedure to an unfamiliar task (e.g., Use New-
ton's Second Law in situations in which it is appropriate)

Hypothesizing ~ Coming up with aliernative hypotheses based on
criteria {e.g., Generate hypotheses to account for an
observed phenomenon)

6.1 GENERATING

6.2 PLANMING Designing Devising 2 procedure for accomplishing some task {e.g.,
Plan a research paper on a given historical topic)
| 6.3 ProOUCING Constructing Inventing a product {e.g., Butld habitats for a specific

purpose}
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soum of Education at the University of South Carolina to “identify the educa-
tion books that "had a significant influence, consequence or resonance’ om
American education during the 20th century™ (Kridel, 2000, p. 5). Their list in-
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Bloom, and Masia, 1964) (Kridel, 2000, pp. 72-73). References to and examples
from the Handbook have sppeared in numerpus measuroment, curriculum, and
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subject of a National Society for the Study of Education yearbook (Andersan
and Sosndak, 1994}, This book 18 a revision of the Hawdbook,

WHY A REVISION?

Given the Handbook's longevity and importance, one may reasonably ask Why
would anybody tinker with a publication that has such a record? Why is a tevi-
gion necessary? We have two reasons, First, there is a need to refocus educa-
tors' attention on the value of the original Hamdbook, not only as a historical
document but also as one that in many respects was “ahead of its tme”
{Rohwer and Sloane, 1994). We believe that many of the ideas in the Handbook
are valuable to today's educators as they struggle with problems associated

¥ Throughout this vohane, Taxonomy nifers i the dassificatinn systom, and Hamfhook refers to the
pulsication in which the classification system sppears.
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INTENDED AUDIENCES

Preface

with the design and implementation of accountability programs, standards-
based curriculums, and authentic assessments,

Second, there is a need to incorporate new knowledge and thought into
the framework. Numerous changes in American society since 1956 have in-
fluenced the way we think about and practice education. Now we know
miore abotit hn:-j.-r children develop and learn and how teachers plan for, teach,
and assess their students, These increases in knowledge support the need for
a TevriS10mn.

Alter you have had a chance to consider our changes, you may decide that
we should have left well enough alone. However, we hope you will withhold

final judgment until you have read this book and have attempted to use our
framewark to inform your practice.

We hope to reach several audiences, and teachers are one of the most impor-
tant. There is ample evidence that teachers determine what takes place in their
classrooms through the curriculum they actually deliver to their students and
the way in which they deliver it. Consequently, if our revision of the Taxonomy
is to have an impact on the quality of education, it must dramatically influence
the way teachers think and act. Toward this end, we have tried to make this re-
vigion much more practical and useful for teachers.

Curriculums are currently expected to be standards based (Glatthorn,
WE?-B},I and the majority of states have passed accountability legislation
(Frymier, 1996; Gandal, 1996; Rebarber, 1991). Proponents of these approaches
sewk *u improve substantially the quality of teachers’ teaching and students”
learning. Such approaches become classroom realities, however, anly if they
are embraced, understood, and acted upon by classroom teachars.

What can bring about this change? We suggest that teachers need a frame-
worhtuhdpﬂmmmtemm'nhimﬂmmdurgmﬁmﬂmmmuﬂatﬁwm
clearly understood and fairly easy to implement. This framework may help
teachers plan and deliver appropriate instruction, design valid assessment
tasks and strategles, and ensure that instruction and assessment are aligned
with the objectives. The authors of the original Hondbask believed their Taxon-
omy might be such a framewark. In our revision, we have sought to (1) revise
andr::tmnd :‘hiiir gpﬂq:::j:lh{l] use common language, (3) be consistent with
current psycho ucational thinking, and (4) provid istic exam-
p]nanfﬂmumnl;ﬂl:i-u:gfrnmewurk. e e

For instance, in both Chapters 1 and 2 we explore the relationship be-
tween standards and objectives. The whole of Section I is devoted to deman-
strafing the application of our framework to the classroom. Chapters 8-13
consist of vignettes written by teachers describing units they have developed
and taught, together with our analyses of how our framework might help
teachers understand and ultimately improve the units. Chapter 14 gathers to-
gether some of the wisdom revealed by the vignette analyses for classyoom
pr;:'lmlr Our hope, then, is that many teachers will read this volume and Find
it of value,
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Teachers are so busy teaching that they often get their infarmation “second
hand.” In this regard, Bloom said the criginal Hendbosk was “one of the most
widely cited yet least read books in American education” (Anderson and Sos-
niak, 1994, p. 9). Therefore, among our audiences we hope to include several
groups that interact with and attempt to influence both practicing and prospec-
tive teachers. To more efficiently mect the needs of these groups, this book
is published in two editions, one an abridged and the other a complete. The
abridged edition includes in its 14 chapters the content that we believe to be of
greatest interest, value, and immediate practical use to teachers. The complete
edition includes three additional chapters and one additional appendiox. One of
these chapters describes alternative frameworks for categorizing objectives, one
summarizes empirical studies of the structure of the original Taxonomy, and a
final one discusses still unsolved problems (an abridged version appears as the
final section of Chapter 14 of the abridged edition). We believe the complete
edition will be of greater interest to those persons who are most familiar with
the original Handbook, as well as university professors, educational researchers,
and scholars who wish to learn more about this and other frameworks.

Crur intended audiences include groups of people who influence teachers
both directly and indirectly. Among those who interact with and have a direct
effect on classroom teachers are teacher educators who plan and deliver pre-
service teacher education programs. For them, the abridged edition should
provide important adjunct or supplementary reading for their primary text-
books. It follows that the authors of the textbooks used in teacher education
courses, as they cite the Taxonomy and build upon it, provide another avenue
for bringing the framework to teachers’ attention. We anticipate that these edu-
cators will adapt their current coverage of the Taxonomy to the revision.

Curriculum coordinators and educational consultants who are involved in
ongoing professional development activities and help teachers in their class-
rooms also have the potential 1o influence teachers directly, In designing pro-
grams, they may find it profitable to use our vigneties as case shadies of how
the framework relates ko practice.

Several audiences that indirectly affect teachers may also find this revision of
withse, Test designers and test publishers have used the Hindbook extensively as a
basis for organizing the objectives their achievement tests are intended to messure.
Onar rewvisiad framework should be at least as useful and perhaps even mone s,

Although the Handbhook did not address policy makers {e.g., school boards
and state legislators) and the media, these audiences are increasingly impor-
tant. Ohar framework can offer policy makers perspectives on where the stan-
dards to be met by schools and graduates fall in the panorama of possible goals
and whether their intentions are met. Similarly, the framework may enable
journalists to raise questions about what achievement scores really represent.

Owr final audience is the authors and publishers of the textbooks that ele-
mentary and secondary teachers use to teach their students. These authors
and publishers have the greatest potenttal for influencing both teachers and
students if, as many have in the past, they incorporate our framework in their

texts and show how it can be used to help teachers analyze their objectives, in-
struction, and assessments and determine the alignment of the three.
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THIS BooK's ORGANIZATION

AUTHORS

Following this Preface is a Foreword describing the development of both the
original Hamdbaok and owur revision, The remainder of the book is divided into
four sections. Section [ consists of two chapters. The first describes the need for
taxonomies and the ways in which educators can use our Taxonomy. The sec-
ond chapter discusses the nature of objectives, their relationship to standards,
and their role in education.

The three chapters in Section 1l describe the strocture of our revised Taxon-
omy. The two-dimensional table known as the Taxonomy Table is presented in
Chapter 3. The next two chapters describe the structure of vor revised frame-
work and provide greater detail on the table’s two dimensions: the knowledge
dimension {Chapter 4) and the cognitive process dimension (Chapter 5). Each
dimension consists of a set of categories that are defined and iflustrated.

The nine chapters in Section [1l demenstrate the uses and usefulness of the
Taxonomy Table, Chapter & describes how the Taxonomy Table can be used o
develop learning objectives, plan instruction, design assessments, and align
these three activities, Chapter 7 presents an overview of the vignettes, inchud-
ing how they can be analyzed and how they may be useful to teachers. Chap-
ters 8-13 contain the vignettes themselves, which are descriptions of actual
course unils written by the teachers who developed and/or taught them. Each
vignette iz analyzed in terms of its objectives, instruction, assessment, and
alignment using the Taxonomy Table, Pinally, Chapter 14 discusses a series of
generalizations derived from our analyses of the vignettes.

Section IV, which is available only in the complete version, examines the
Taxonomy in perspective. In Chapter 15 we compare and contrast 19 alterna-
tive frameworks that have appeared since the publication of the original Hand-
book: we examdne them in the context of the framework and our revision of it
In Chapter 16 we summarize and review the empirical data that bear on the as-
pumed cumulative hisrarchy of the nnginal Taxonomy; and we discuss the im-
plication of these data for our revision. Finally, in Chapter 17 we look ahead to
some problems that remain to be solved by authors of future revisions. Both
the abridged and complete ediions contain two appendixes: one summarizes
the changes the revision made in the original framework, and the other pre-
sents the framework of the original edition. A third appendix, which eppears
only in the complete edition, displays the data on which the meta-analysis in
Chapter 16 is based.

A work of this duration and magnitude required numerous revisions of every
chapter, The vast majority of the chapters retained primary authors through-
out; several chapters had multiple “contributing” authors, The chapter authors
are Usted here;

Peter W, Adrasian, Boston College—primary author, Chapter Z; contribut-
ing author, Chapter 1; vignetie commentary, Chapters 10 and 11

Preface XV

Lorin W, Anderson, University of South Carolina—primary author, Chap-
ters 1, 6, and 14; contributing author, Chapiers 3 and 7; vignette com-
mentary, Chapters 8, 9, 10, 11, and 12,

Kathleen A. Cruikshank, Indiana Undversity—contributing author, Chap-
ter 1; vignette commentary, Chapters 9 and 12

David K. Krathwohl, Syracuse University—primary author, Chapters 3,
15, 16, and 17; contributing auther, Chapter 6,

Richard E. Mayer, University of California, Santa Barbara—primary au-
thor, Chapter 5; contributing author, Chapters 3 and 4.

Paul B Pintrich, University of Michigan—primary author, Chapter 4; con-
tributing author, Chapters 3 and 5.

Jarmizs Baths, University of Delawane—contributing author, Chapters 1 and
7 vignette commentary, Chapter 13.

Merlin Wittrock, University of California, Berkeley—contributing author,
Chapters 3,4, and 5,
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Any revision inevitably treads the same ground as the original edition, and
this book s no exception. We not only used ideas in the first edition
without continuously attributing them, which would get annoving, but in
some instances used the original phrasing as well. As a group, we have been
pver mindful of the debt we owe those on whiose work this new effort has been
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Foreword

Although this Taxonomy, indeed the very idea of a taxonomy, may be new to
many of our readers, it is a revision of a framework that has been in use for al-
most a half-century. For those unfamiliar with the Handbook, this Foreword pro-
de:;mt background on its original development and on the process of this
rew H

In 1948 an informal meeting held in Boston was atbended by a group of col-
lege and university examiners who believed that a common framework for
classifying intended student leaming outcomes could promaote the exchange of
tEEl.*_JntEms.. testing procedures, and ideas about testing. As examiners, these in-
dividuals were responsible for preparing, administering, scoring, and report-
ing the results of comprehensive examinations for undergraduate courses
taught at their respective institutions.

Since developing good multiple-choice questions s time-consuming, the
examiners hoped to create significant labor savings by facilitating the ex-
change of items. They proposed to establish a standard vocabulary for indi-
l:a!:i.n% ma;ui:;m wa;mmndm to measure. Such regularized meanings
were to t a set of carefully defined categories and subcategories into
which any educational objective and, therefore, any test item could be classi-
fed. Initially the framework would be limited to the mainstays of all instroc-
tion, cognitive phjectives.

The original group always considered the framework a work in pro :
neither finished nor final. Indeed, only the cognitive domain was afuf-:ﬁ
initially. The affective domain was developed later (Krathwohl, Bloom, and
Masia, 1964}, and although both Simpson (1966) and Harrow {1972) provided
frameworks for the ps r domain, the original group never did.

_ Furthermore, there was a great deal of concern among the members of the
ariginal group that the Taxonomy would freeze thought, stifling the develop-
ment of new frameworks. That this did not occur is evident from the
number of alternative frameworks that have been advanced since the Hindbook
was published. A compilation of 19 of these frameworks appears in Chapter 15
of the complete version of this book.

In a memorandum circa 1971 Bloom stated: “Tdeally each major field should
have its own taxonomy of objectives in its own language—more detailed, dloser
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to the special language and thinking of its experts, reflecting its own appropri-
ate sub-divisions and levels of education, with possible new categories, combi-
nabions of categories and omitting categories as appropriate.” [In his handwrit-
ing, 4 note refers the reader to Bloom, Hastings, and Madaus (1971}, which
showed how the Taxonomy could be so adapted.] There has always been and
remmains ko this day an expectation that the Taxonomy would be adapted as ed-
ucators in different fields used it, as education changed, and as new knowledge
provided a basis for change. Cur revision, then, is both overdue and expectad.

REVISION OF THE HANDBOOK

The idea of revising the Taxonomy and the entire Hendbook began with a serdes
of discussions between David Krathwohl, one of the authors of the original
Hundbook, and Dr. Yirginia Blanford, Senior Education Editor of Addison Wes-
ley Lomgman, Inc. Since Longman owned the rights to the original Hansdbook,
[}, Blanford was aware of the need for a revision and was interested in mar-
keting it. A group met to discuss revision and laid some plans, but little
progress was made until the publication of Bloom's Taxoromy: A Forty-Year Red-
rospectioe (Anderson and Sosnidak, 1994). Following its publication, David
Krathwoh! and Lorin Anderson began planning for an initial meeting of a new
group of interested partics to discuss the desirability and feasibility of revising
the Taxonomy and the Hendbook.

As the plans for the meeting progressed, attention turned to who should
participate. A decision was made to choose representatives of three groups:
cognitive psychologists, curriculum theorists and instructional researchers,
and testing and assessment specialists, An initfal meeting, held in Syracuse,
Mew York, in Novemnber 1995, was attended by these eight people {arranged
by group):

Cagnitinve paychologists: Richard Mayer, Paul Pintrich, and William Rohwoer.
Merlin Wittrock was invited but could not attend.

Curriculum theorists and mstructional researchers: Lorin Anderson and Kath-
leen Cruikshank, Jean Clandinin, Michael Connelly, and James Raths were
invited but could not attend. Clandinin and Connelly later withdrew from
the project

Tecting and assessment specralists: Poter Airasian, Linda Crocker, and David
Eratbwahl,

The meeting resulited in & draft table of contents for the revizion and writ-
ing assignments. Like the original Handbook, the revision was a group effort.
Drrafts of various documents were propared during the remainder of 1996 and
firet distributed ta all group members in late 1996 and early 1997, The group
then met twice yearly in the spring and fall to review drafis; discuss strengths,
Weaknesses, omissions, and redundancies; and determine appropriate next
sheps. A draft of the framework was presented for public comment at a sympo-
siumn at the American Educational Research Assoclation in April 1998; it was
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generally well received. The reaction suggested the revision might be ready for
more detailed review:.

At a June 1998 meeting in Syracuse, plans were laid to prepare a draft for
external review. Addison Wesley Longman was generous in lining up a large
number of blind reviews, and a draft manuscript was distributed in November
1998, Based on the reviews, revisions were made during the summer of 19994
revised draft manuscript was the focus of discussion at a final Syracuse meet-
ing held in October 19949,

The revision during the summer of 1999 removed many references to the
onginal Haridbeok that we had included not only because we gratefully give
credit to the original group but also because we wished, at appropriate points,
to show how our revision builds on the original framework, However, the re-
viewers reminded us that many of our readers would be totally unfamiliar
with the original Hamdbook, Consequently, such references would likely convey
little meaning, get in the way, and unduly complicate the text, Therefore, for
the most part, this volume has been written as though the reader were coming
to the topic fresh,

Some readers will nevertheless be curious to know how the revision differs
from the original, especially those who are familiar with the original and have
used it. For these meaders, we have summarized in Appendix A 12 of the major
changes that we made. In addition, we have included a condensed version of
the ariginal Taxonomy in Appendix B. We hope that we have conveyed the
tremendous debt we owe the framers of the original Taxonomy.
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CHAPTER 1

Introduction

In life, objectives help us to focus our attention and our efforts; they indicate
what we want to accomplish. In education, objectives indicate what we want
students to learn; they are “"explicit formulations of the ways in which stu-
dents are expected to be changed by the educative process” (Handbook, 1956,
P- 26). Objectives are especially important in teaching because teaching is an
intertional and reasoned act. Teaching is intentional because we always teach
for some purpose, primarily to facilitate student learning, Teaching is rea-
somed because what teachers teach their students is judged by them to be
worthwhile

Thut reasoned aspect of teaching relates to what objectives teachers select for
their students. The intentional aspect of aching concerns how teachers help
students achieve the teachers’ obsectives, that is, the kearning environments the
teachers create and the activities and experiences they provide, The learning
environments, activities, and experiences should be aligned with, or be consis-
fent with, the sefected objectives,

Teachers® objectives may be explicit or implicit, clearly or fuzzily con-
ceived, easily measurable or not. They may be called something other than
objectives. [n the past they were called aims, purposes, goals, and guiding
outcomes (Bobbitt, 1918; Rogg, 1926a and b). Today they are more likely
to be reterred to as conkent standards or curricubum standards (Kendall and
Marzano, 1996; Glatthomn, 1998). Kegardless of how they are stated and what
they are called, objectives are present in virtually all teaching. Stated simply,
when we teach, we want our students to learn. What we want them to learn as
a result of our teaching are our objectives.!

THE NEED FOR A TAXONOMY

Consider a recent lament from a middle schoo! teacher: “When T first heard
about the possibility of statewide standards, | was intrigued. I thought that it

= Tl

! Throoghout this volume we dee the e oblicliogs i6 seler o intonded atdemt bearming
t:wm'ﬂui-. objectives, curriculum shendards, and learming goafo all reber b infended stodent
ming.
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might be nice to have a clear idea of what students were expected to know and
be able to do in each subject at each grade lewal. But when [ saw the drafits of
the standards, T was appalled. There were so many. There were 85 standards in
sixth-grade English language arts (my specialty area); there were more than
100 in sixth-grade mathematics. And they were so vague. [ remember one in
particular, ‘Describe connections between historical and cultural influences
and literacy selections.” What connections? What influences? What selections?
And what do they mean by describe? I asked myself, How can these things
possibly help me teach better and my students leam better?”"

What can teachers do when confronted with what they believe 1o be an ex-
ceedingly large number of vague objectives? To deal with the vast number of
objectives, they need to organize them in some way. To deal with the problem
of vagueness, they need to make the objectives more precise. In a nutshell,
ther, these teachers need an organkzing framework that increases precision
and, most important, promotes understandimg.

How can a framework help teachers make sense of such staternents of ab-
jectives? A framework consists of a set of categories related to a single phenom-
enon (&g, minerals, ficon), The categories are a collecbon of “bina™ ko
which objects, experiences, and ideas can be placed. Objects, experiences, and
ideas that share common characteristics are placed in the same “bin.” The cri-
teria that are relevant in the sorting process ane determined by a set of organiz-
ing principles—principles that are used to differentiate among the categories.
Onece classified, the characteristics of each category as well as the characteris-
tics of the other categories in the framework help teachers to better understand
what is placed in the category

Consider the phylogenetic framework (with categories of mammals,

birds, arthropods, and s0 on). The organizing principles {or “sorting criteria®)
include body characteristics (e.g., presence and /or lncation of skeleton, warm-
blooded ws. cold-blonded) and birth and care of young (e.g., eggs vs. live
birth; absent vs. nurturing). To use the framewaork to enhance our understand-
ing, we learn the defining features of each category. For example, what makes
a mammal a mammal? We learn that mammals are air-breathing, are warm-
blooded, nurse their young, provide more protection and training of their
young than do other anirmals, and have a larger, more well-doveloped brain
than do other animals. If we hear that a hyrax is a mammal, then we under-
stand something about the hyrax by virtue of its placement in the framework.
[f we are then toid that a giraffe is a mammal, we know that hyrases and gi-
raffes share some common characteristics because they are placed in the same
category of the framework.

A taxonomy is a special kind of framework. In a taxonomy the categories
lie along a continuum. The continuum (e.g., the wave frequencie-:. underlying
color, the atomic structure underlying the periodic table of the elements) be-
comes one of the major organizing principles of the framework. In our Taxon-
omy we are classifying objectives. A statement of an objective contains a verb
and a noun. The verb generally describes the intended cognitive process, The
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ted to acquire of
orally describes the knowledge students are expec b
ﬁmﬁi Cnrfa.ider the following examphe: “The student will IITm ko d;li_j.:;a
guish (the cognitive process) among confederal, federal, and unitary sy
overnment (the knowledge).” ) ‘
< Efn ontrast with the single dimension of the origina é_IT.amrmmmdig:; 'hE;,
vised framework is two-dimensional. As suggested :an-:eﬂge b‘fei:?er -
graph, the two dimensions are cognitive process and » R
their interrelationships as the Taxonoomy Table (see the inside Sidgiglg
cognitive process dimension (i.e., the columns of the table) conta ;T:Em
goies: Rememder, Lindersind, A9l e, B0t e b o cogptive
B . L aiatand I itively complex
loxdty; that is, Linderstand is believed to be more COn .
fl?::'lpﬂmpg::hf, Apply is believed to be more cognitively complex than Linder
Emﬂ#m{;ﬂgn dimenston (i.e, the rows of the _talutrle'] pomtains E““.T 'HItEE-
gories: Factual, Conceptual, Procedural, and h&mgm rm}il m;:ﬁm&;rg-
assumed to lie along & contimum from concrete IK“E toa * :-'Irtdmmd_
time). The Conceptual and Procedural categories Gver p in berms
::;:f];ﬁ&t sOme II:I::i!ﬂltw:n-:q:«:i.urnI knowledge being more concrete than the most ab-
tual knowledge. .
mclti: m!:-egmmp t; see how ﬂf: Taxonomy Table hnl;:m us unn:lnferm-and nhgac:ﬁé
g o thmhmmm‘j :-:I:l];cmin the .:iea'r.r;; cugrdtl?ﬁtzcm Mg will
o G i ki |
E:i;l :i:ﬂi:aptfr 5 _"‘?;Iinﬁngulsh" i associated with the cognitive process E-:;'
- #onfederal, federal, and unitary systems «
egnt}'dnuiyzt.menuunp&mu-— e & S e i
EETUTET i the desired type of knowledge.
Ch F_EIEB"FIW}“ I kmopledge. In terms of the Taxonomy
Chapter 4, “systems” signify Concepliul Knouiedge. .
'TI!I:I.E. then, the objective involves Analyze and Conceptual m. u{:ge R
Consider a second example, this one fram mﬁm:rmtbﬁ E u;hﬂm“ oy
learn to differentiate between rational mumbers ayﬂ;rﬂapmm;qawﬁwm
ing, like diati shi subcategory m :
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beled Conceptual knowledge inbersects the column labe . DﬂFP. i
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Mdmundm:d in Cu:::r:ptuﬂ! knowledge; both require gtudents to em;;dhl 'I:h;
Epmﬂa Analyze. Once we understand the meaning of Corceptual - g;an
the meaning of Amalyze, we know a great deal about haﬂm;f ’;In:se je v:na,
i into the notic framework helps us better un-
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UsSING OUR INCREASED UNDERSTANDING

Although we may gain a better understanding of an objective using the Taxon-
omy Table, how does this increased understanding help us? Teachers tradition-
ally have struggled with issues and concerns pertaining to education, teaching,
and learning. Here are four of the most important organizing questions:

1. What is important for students to learn in the limited school and class-
room time available?  {the learning question)

2. How does one plan and deliver instruction that will result in high levels of
tearning for large numbers of students?  (the instruction question)

3. How does one select or design assessment instruments and procedures

that provide accurate information about how well students are learning?
(the asscssment question)

4. How does one ensure that objectives, instruction, and assessment ane con-
sistent with one another?  (the alignment question)

These four organizing questions reappear throughout the book and pro-
vide a basis for showing how the Taxonomy framework can be used. We de-
| scribe them in greater detal in the next four sections of this chapher,

THE TAXONOMY TABLE, DBJECTIVES,; AND INSTRUCTIONAL TIME

One of the most common and long-standing curriculum guestions is What is
worth learning? This is the first of the orgamizing questions. At an abstract
level, the answer defines what it means to be an educated person, At a more
i concrete level, the answer defines the meaning of the subject matter being

taught. Is mathematics, for example, & discrete body of knowledge o be mem-
orized or an organized, coherent, conceptual system to be understood? Does
reading consist of remembering a set of sound-symbol relationships or gaining
meaning from the words on a printed page? Similar questions can be asked of
I science, history, art, music, and other fields.

Today's emphasis on state-level standards is intended to provide at least a
partial answer to the learning question. But as our middle school teacher’s
comments suggest, simply having standards does not necessarily provide a
sound, defensible answer, “Grocery lists™ of standards may be more confusing
| and frustrating than enlightening and useful. Teachers must still answer the
guestion What is worth learning? They answer it, in large part, by the way they
allocate time in the classroom and by the emphasis they convey to their stu-
dents about what is really important.

Crver the past century, the number of possible answers to this fundamental
curriculum question has increased as our collective knowledge and the amount
of information available to us have increased. We continue to operate educa-
tionally, however, within virtually the same length of school year that we used
& hundred years ago. If the difficult decisions are not made about what is worth
learning, then teachers are likely to simply run out of time. When teachers op-
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erate within a textbook-based curriculum, for example, they complete as many
chapters as fime permits.

Plt;::mig through the lens of the Taxonomy Table, learhe_rs Can 68 mone
clearly the array of possible objectives as well as the relatinnships amang them.
Thus, when we analyze all or part of 2 curriculum in terms of _li'lr'[hmmmf
Table, we can gain & more complete understanding of the curriculurm. Rows,
columns, and cells that have numerous entries become evident, as do those that
have no entries at all. An entire row or column that has no entries can alert us to
the possibility of including objectives that heretafore had nu_thuenmmldemd-

In sum, the Taxonomy framework obviously can’t directly tell teachers
what i worth learning, But by helping teachers translate standards into & com-
mon language for comparison with what they persmn]:iy hope to achieve, and
by presenting the variety of possibilities for consideration, the Taxonomy may
provide some pesspective to guide curriculum decisions.

THE TAXONOMY TABLE AND INSTRUCTION

- ; Table,
Once an objective has been placed into a particular cell of the Taxononry
we can begin systematically to attack the problem of helping students alﬂ.':hiﬂe
that objective. Thus, the second organizing question involves instruction. e
have used two objectives as examples:
e The student will learn to distinguish among confederal, federal, and uni-
tary systems of government. .
« The student will ke to differontiate between rational numbers and irra-
tional numbers.

We placed both of these objectives in the cell that correspands to the intersec-
tion of Amalyze and Comcephual knowledge; that is, both are of the form :_imgyr.:
coneeptual knowledge. How does this placoment help us plan our instruction:
Categories and classifications form the basis of Conceptual knowledge. !11'?5,
snstruction releted to these objectives must help students form the categories
and classifications inherent in the objective: confederal, federal, and unitary
systems of government, on the one hand, and rational and irrational numbsers,
an the other. Prom a varicty of research studies we know that examples help
students form categories and classifications (Tennyson, 1_'5"5'5]- Thus, examples
should be incorporated into instructional plans for objectives that involve Con-
Looking back at the two objectives, we see that distinguishing nnd_:l:ﬂﬂ-
entiating are both cognitive processes associated with Analyze. In fact, differen-
tating involves distinguishing the parts of 2 while structure in terms of their
relevance or importance. In the first objective the whole structure is systems
of government.” The parts are confederal, federal, and unitary, and they differ
in many respects. The question is What are the most relevant or anﬂandef-
ferences? Similarly, in the second objective the whole structure is the “real
number gystem.” The parts are rational and irrational numbers, Again, the
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question is What are the most relevant or important differences
“parts” in the context of the “whole”? F ' AR
Regardless of the specific objective, then, when instruction iz directed
objectives dassified i i
u.:'g.ﬂ\.;lr-ﬂ assified as Analyze Conceptual knowledge, one might expect activi-
* focus students’ attention on categories and classifications;
* use cxamples and nonexamples o students fo
et mp help nts borm the proper
* help students see specific categories in relation to i
sy tegories in a larger classification
* emphasize the relevant and important differences among the categories
within the context of the larger system. (Tenmyson, 1995)

Now consider a third ohjective: “Students will
jor works of American and JiEI-l.'Etia;!'n novelisis.” In uﬁ?‘?ﬂiﬂf “ulreial-lrintli'
names of” indicates Rentember, and “names of the major works n'i American
and British novelists” suggests Factual knowledge. Thus, this objective is of the
form remember factual knowladge. Instruction designed for this objective is dif-
ferent from instruction designed for the first two objectives. Instructional plans

for objectives classified as Remember Factual i
o - kawledge might lead one to expect

* periodically remind students of the specific details to be mernbered
names, not plot or characters); i i

* give students strategies (e.g., rehearsal) and techniques {e.g., mnemond
devices) for helping them memaorize the relevan knowledge; and -

* provide opportunities for students to practice these strategies and tech-
niques. (Pressley and Van Meter, 1995) i

Two paints should be made here, First, different of ohjectv i
different instructional approaches, that is, different [-L-?:Tugng E;.Eﬂl:ﬂ&iw
curricular materials, and different teacher and student roles, Secomd, similar
types of objectives—regardless of differences in the topic or subject matter—
may requirg similar instructional approaches (Joyee and Weil, 1996). Given
particular I:J_um:is of instructional goals, Romizowski {1981}, for example, lists
a variety u-fms_etrud:iunail characteristics that facilitate their achievement. Clas-
sifying a particular objective within our framework, then, helps teachers
:f}:gvfcall_f plan a way of effectively Facilitating students’ learning of that

THE TAXOMNOMY TABLE AND ASSESEMENT

The two points made in the preceding paragraph appi

_ F I PRIy to aszessment as well,
v:hhmh hmgpu; t-u_l.hulﬂurd organizing question. Different types of objectives
{that is, objectives in different cells of the table) require different approaches to
assessment. Similar types of objectives {that is, objectives in the same cells of

Chapter 1 Introducfion ]

the table) likely involve similar approaches to assessment. To illustrate these
points, we continue with our three sample objectives.

To assess students” learning with respect to the systems of government ob-
jective, we could provide esch student with a description of the svatemn of gov-
ernment of an imaginary country and ask the student to answer questions
about the government. An imaginary country is used fo ensure that the student
has not encountered it in the past and thus cannot answer the questions based
on memary alone. Three example questions foliow:

* What systemn of government is this (federal, confederal, or unitary)?
* How do you know that it is the type of government system you say |t is?
* What changes would need to be made to transform the country’s system

into the other two systems? That is, if it is a federal system, what changes
would make it & confederal system or a unifary system?

To assess students’ leaming with respect to the number systems objective,
we could provide each student with a list of, gay, six numbers, ali of which are
either rational or imational numbers, and ask the student to answer questions
about the list of numbers. The numbers selected should be as different as pas-
sible from the numbers in the textbook or discussed during class. Three exam-
ple questions follow:

* To what number system, rational or irratioral, do all of these numbers
belong?

* How do you know that it is the type of number system you say it is?

» How could you change each number so it is an example of the other num-
ber systern? That is, if it iz an irrational number, change it toa rational
number, and if it is a rational number, change it to an irrational number.

Note the parallelism in these two sets of questions. Both begin with an ex-
ample or a set of examples in one of the categories. Tn both cases, the example
or set of examples is different from examples inchuded in the text or mentioned
in clags. This condition is needed lo ensure that understanding, rather than re-
membering, is being assessed. The three questions are essentially the same: To
what category does the example or examples belong? How do you know that?
How can you change the example or examples so they belong to the other cate-
gory or categories? This blueprint, then, can be used for dessgning assessments
for many objectives of the form analyze conceptial looladge.

The third sample objective was to leamn the names of the major works of
American and British novelists, Here, we want all of the works and novelisis
included in the assessment mstrument & be those contained in the text or dis-
cussed in class. The emphasis is on remembering, not understanding. A fre-
quently used assessment format far such objectives is matching, The names of
the novels are listed in, say, column A, and the names of the American and
British novelists are listed in column B. Students ane asked to locate the novel-
iat in codumn B whio wrote each of the novels in column AL MNotice that this for-
mat is appropriate for many objectives of the form rementber foctual knoteledge.
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THE CONCEPT OF ALIGNMENT

Alignment refera to the degres of correspondence among the objectives, instruc-
tion, and assessment; it is the topic of the fourth and last organizing questlon.
In the systems of government example, the objective is of the form analyze con-
ceptual mowledge. Instruction that focuses students” attention on the three spe-
cific categories, that uses examples to help students form the proper categories,
that helps students see the three specific categories in relation to a larger sys-
termn, and that emnphasizes the relevant and important differences among the
categories within the larger system is well aligned with the objective. Similarly,
assesament tasks that provide students with information about an unfamiliar
government and ask them to classify the government into one of the three
types, defend the ciassification made, and describe the changes necessary to
modify the government into the other two types are well aligned with the
objective.

Severe misalignment can cause problems. If, for example, Instruction s not
aligned with assessments, then even high-quality instruction will not likely in-
fluence student performance on those assessments. Similarly, if assessments
are not aligned with objectives, then the results of the assessments will not re-
flect achievement of those objectives.

Typically, the degree of alignment is determined by comparing objectives
with assessment, objectives with instrection, and instruction with assessment.
This comparison often results in a surface-level analysis, however. The Taxon-
omy Table offers an important alternative to facilitate comparisons. The table is
a kind of touchstone; its carefully defined terms and organization provide pre-
cisiomn across all three comparisons, Thus, a special Taxonomy Table can be pre-
pared using different notations for objectives, for instruction, and for assess-
ments as each is classified in the cells of the table. By determining whether
notations for all three—aobjectives, instructional activities, and assessments—
appear together in the individual cells of the table (strong alignment), or some
cells contain only two of them (weaker alignment), or many cells contain only
one of them {(weakest alignment), we gain a deeper-level examination of align-
ment. The examination emphasizes consistency in terms of intended student
learning. This approach is illustrated in the vignettes in Chapters 8-13 of this

violume

TEACHERS AS CURRICULUM MAKERS VERSUS TEACHERS AS
CURRICULUM IMPLEMENTERS: A CLOSING COMMENT

In the span of a hundred vears, much of the control over what is
taught has shifted From the schoolhouse to the statehouss—an often
turbulent transition made reluctantly and grodgingly. State leaders,
more than ever, are at the helm, still trying to fulfill the hope and
promise for public education their counterparts were sériving for a
century ago. (Manzo, 1999, p. 21}
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It should be clear from the introduction to this chapter that we :::par_:t
our work to be used in the context of “teachers as curriculum imp]mmnt_'trﬂ' ;
that is, teachers are given sets of objectives (e.g., in textbooks or 'm:;rﬁasm_g]}'
state- or district-mandated standards) and are expected to deliver instruction
that enables a large propartion of students to achieve those standards. The Tax-
onomy Table should help teachers do this and do it reasonably well,

At the same time, however, we recognize that some curriculum theorists,
teacher educators, and teachers themselves believe teachers should be “cur-
riculum makers” (see, for example, Clandinin and Connelly, 1992}, Is our
framework useful in this context as well? We believe it is. For ﬁiEF: teachers,
however, the framework is more likely to function as a heuristic than as a
guide. For instance, the Taxonomy may suggest the range and t}?m of cogni-
tive objectives to consider. As further evidence for the framework's usefulness,
we recommend examining the analyses of the vigneites to see how they facili-
tate curriculum development. These vignettes were prepared by teachers func-
tioning as curriculum makers. Some of the teachers were guite frec to design
their units as they saw fit. Others were constrained to a greater or lesser degres
by legislative regulations, state standards, district guidelines, textbook adop-
tions, and the like. Regardless of the degree of freedom avlailable tu.ﬂwe teach-
ers, our framework provided us with a level of understanding of lkmr_tnard'dng

practices that was hitheerto not evident. Strengths and areas in need of improve-

t were both apparent.

nw.n]t is our hap-el::ijr:t, whether the curriculum was given to the teachers or de-
signed by them, this revision of the Taxonomy will help teachers make Eu'lﬁe.-:rf
the curriculum, plan instroction, and design assessments that are aligned with
the objectives inherent in the curriculum and ultimately improve their teach-
ing quality. Furthermore, our framework should provide a commaon way of
thinking about and a common vocabulary for talking about teaching that en-
hances communication among teachers themselves and amaong teachers,
teacher educators, curriculum coordinators, assessment speclalists, and school
administrators.




CHAPTER 2

The Structure, Specificity,
and Problems of Objectives

Given the importance of objectives in education, in this cha we address the
s+m-l.‘h1m. specificity, and criticisms of objectives, We ren:n,gnFT: that objectives
exiat in many forms, ranging from highly specific to global and from explicit
to I.I!I:'I.?J'.‘I.ﬂl’. We also recognize that there is debate over the merits and liabilites
of objectives in their varied forms. We concentrate mainly on those objectives
that we believe are most useful for identifying the intended cognitive outcomes
af m:hn-u-!}ng, for guiding the selection of effective instructional ackivities, and
for selecting or designing appropriate assessments. We understand that other
types and forms of objectives may be useful in different WaYE.,

THE STRUCTURE oOF OBJECTIVES

The most commonly used model of educational obiectives is ba

of Rnlph Tyler (1949). Tyler suggested that "the mu::i:eful E-:un:f:'ﬂu?‘lst:;;?:
pectives is to express them in terms which identify both the kind of behuior to
bude:.rduped in the student and the content . . , in which this behavior is to op-
erate _(p. 30) (emphasis ours). In Chapter 1 we indicated that a staternent of an
objective contains a verb and a noun. We went on to say that the verb generally
describes the intended cognitive process, and the noun generally describes the
kniowwledge students are expected to acquire or construct, In our formulation,
:11::; ;ﬁrﬁmﬂﬁa&ve prg;:s" i:;gplantr of “behavior” and “knowledge” in

? RLESE substitub i i
i e hons were intentional, fet us consider

CONTENT VERSUS KNOWLEDGE

In the educational literature, content is often discussed but rarely defined. We
read of content dormains and disciplinary content (Doyle, 1992}, content knowl-
edge and pedagogical content knowledge {Shy Iman, 1987), The Merrian-
Webster Dictionary (online at uonum-toomhomme) contains several definitions of
comfent, 'Ewn_ne most pertinent to our discussion is “matter dealt with in a field
of study.” This definition suggests that content is equivalent to what has tradi-
tionally been referred to as “subject matter” (that is, a content domain).
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The dictipnary lists as a synonym, “substance.” When applied to a particular
subject matter, then, content is its substance.

Who determines the substance of a given subject matter? Traditionally, this
task has fallen to scholars who have spent their lives studying and working in
a field: mathematicians, scientists, historians, and the like. Over time they
reach a consensus on what might be termed the “historically shared knowl-
edge” that defines the subject matter of their academic discipline. This “histori-
cally shared knowledge” is not static; changes are made as new ideas and evi-
dence are accepted by the scholarly community. In this context, then, content is
“historically shared knowledge.” Accordingly, we use the term inewladge to re-
flect our belief that disciplines are constantly changing and evolving in terms
of the knowledge that shares a consensus of acceptance within the discipline.

“Knowledge” and “subject matter cantent” are also related in another way,
however, Confusion often arises between subject matter as the knowledge in
an academic discipline and subject matter as the materials used to convey the
knowledge to students. For educational purposes, subject matter content must
be “packaged” in some way. Examples of packaging include texthooks, grade
levels, courses, and, increasingly, multimedia “packages.” Packaging involves
selecting and organizing content so it can be presented in “forms that are peda-
gogically powerful and yet adaptive to the variations in ability and back-
ground presented by the students” {Shulman, 1987, p. 15). This confusion
between subject matter as the content of a discipline and "packaged subject
matter” designed to promote learning s largely eliminated by referring to the
former as knowledge and the latter as curricular materials, instructional mate-
rials, or simply materials.

In summary, then, we have two reasons for substituting “knowledge” for
“content.” The first is to emphasize the fact that subject matter content is "his-
torically shared knowledge” that is arrived at through a currently shared con-
sensis within a discipline and is subject to change over time. The second rea-
som is to differentiate the subject matter content of an academic discipline from
the materials in which the content is embed ded.

BEHAVIOR VERSUS COGNITIVE PROCESSES

In retrospect, Tyler's choice of the word beharior was unfortunate for at least
two reasons, First, because behaviorism was the predominant theory of psy-
chology at the time, many people incorrectly equated Tyler’s use of the term
behauior with behaviorism. From Tyler's perspective, a change in behavior was
the intended result of instruction. Specifying student behavior was intended to
make general and abstract learning goals more specific and concrete, thus en-
abling teachers to guide instruction and provide evidence of leamning. If the
teacher could describe the behavior to be attained, it could be recognized eas-
ily when learning occurred.

Behaviorism, in contrast, was a means by which desired ends could be
achieved. Principles of instruction, within the context of behaviorism, included
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ingtrumental conditioning and the formation of stimulus-response associa-
tioms_ It was not surprising then that critics who confused behaviors with be-
haviorism suggested that Tyler's objectives were oriented mainly toward
teaching through mandpulation and conirol

Second, aided by the popularity of management-by-objectives, lask analy-
sis, and programmed instruction in the 1950s and 1960s, behavior became
an adjective modifying objectives, The level of specificity and detail of these
new “behavioral objectives” went well beyond Tyler's original concept of
objectives to include the conditions wnder which students were to demonstrate
their learning and the standards of performance that would indicate thit
successful learning had taken place, Consider this typical behavioral objective
of the 1950s and 1960s: “Given a map or chart, the student will correctly
define six of the eight representational devices and symbols on it.” The bold
print indicates the conditons; the italicized material indicates the standard
of performance. It is understandable that critics who equated Tyler's more
generally stated objectives with behavioral obpectivies saw them as narrow and
inadequate.

In part to eliminate confusion, we have replaced “behavior” with the term
“pognitive process,” This change reflects the fact that cognitive psychology and
cognitive science have become the dominant perspectives in psychology and
education. We can make better sense of the verbs in objectives by using the
knowledge gained from cognitive research. To illustrate this point, consider the
following set of verbs: list, write, stake, classify, explain, and atfribute.

The first three verbs—ilist, wrife, and state—are staples of traditional be-
havioral objectives (e.g., “The students will be able to list three reasons for
the rise of communism in Eastern Europe™). However, these verbs are vague
in terms of their underlying cognitive processes. How, for example, did the
students arrive at their lists? Did they remember a list provided by the
teacher or encountered in a textbook? Or, did they analyze material contained
in several books to develop their lists? In this case, a single verb—[ist—can be
associated with two very different Taxonomy categories—Remember and
Analyze.

In contrast, the second set of three verbs—classify, explaim, and atiribke—
have specific meanings within our framework. Classify means to determine
whether something belongs to a particular category, Explizin means to construct
a cause-and-effect model of a system. Afribute means to determine the point of
view, bias, values, or intent underlving presented maberial, This increased
specificity helps us focus on what we want students fo learn (e.g., “classify™)
rather than on how we expect them to demonstrate their learning (e.g., “list™).
Qur use of the term “cognitive process” in place of “behavior” thus not only
eliminates the confusion with behaviorism but also reflects our effort to in-
corporate cognitive psychological research findings into owr revision of the
framework.

Accordingly the two main dimensions of the Taxonomy Table are the four
types of knowledge and the six major cognitive process categories.

Chapter 2 The Structuse, Specificity, and Problems of Objectives 158

SPECIFICITY OF OBJECTIVES

gEner f objectives is best represented asa continuum ranging
i s . Along this continuum, Krathwohl and

i ral to very specifi _
m:ﬁg;lﬁ':nlﬁlﬂi dﬁlf::[la of specificity called g}nba[,educa?mr;],:::
inatructional guidance objectives, with the latter now more u_:lm%deh:m
to as instructional objectives. As we discuss these three Jevels, you should
in mind that they represent three positions on a continuum of spgsmfxﬁif;::
that classifying any objective involves a jud gment about the level inw

best fits.

GLOBAL DBJECTIVES

i i that megquire
Global objectives are complex, mull:iiacnhlltd leamning outcomes
cuhstantial time and instruction to accomplish. They are broadly stated anfﬁﬁ:{
compass a lirge number of more specific objectives. Here are three examp
glabal objectives:
« All students will start school ready to leam.
o All students will leave Grades 4, 8, and 12 having demaonstrated compe-
tency over challenging subject matter. _
. Aﬂmﬂﬁuﬁﬂh&mmmﬂﬂmhﬂwﬂmﬂmywhmwﬁ_m
responsible citizenship, further searning, and productive employment in
gur nation’s economy.

obal objectives are taken from Geals 2000, 2 set of goals for LS. educa-
mﬁguadmvﬂﬂ by the year 2000 (U.5. El-eparmlﬂ'l.t of Education, I:'J'E;-ﬂm =
The function of global pbjectives, or goals, is to provide 2 1.'!5111:;‘ ;
ture and a ralzmg ing cry for policy makers, curriculum developers, lea :l:m an
thie public at large. The goals indicate in brmd—hru?h:uy what is medﬂ
relevant in a E;mdedumﬁm‘mus,a global objective s mmtﬂ'ungpﬁ ¥
nmﬁmﬂh;ﬂhmﬁMMSﬁwﬁl.MQmﬂfw,y?hﬂmﬂwitt an
aim or purpose so stated that it excites the imagination and gives people some-
thing they want to wark for” (Kappel, 1960, p. 38).

EDUCATIONAL OBJECTIVES

For teachers to use global objectives in their phnnJ{Lgfund I:E&dﬂrl.l:lf,. the u’n}m:
Hivess st be broken down into a more focesed, delimited form. The very g:’a
erality of global objectives that is necessary to "f':x-:mz t'l'l.-: imagination m.:.em
them difficult to use to plan classroom m:tmhﬁ,ldeh.nr 5u!tab!¢lamumm
procedures, and evaluate shuie:; m:;m in & meaningful way.
pecific objectives are necessary : _
: Ome of the main aims of the original Hﬂr:dbmkl was o focus al-hmhm:ﬂ
objectives somewhat more specific than global objectives. These were calle




16 Section | The Taxonomy: Educational Objectives and Student Learning

educational objectives, The following objectives, taken from the Handbook, il-

lustrate the nature and increased specificity of educational objectives:

* "The ability to read musical scores” (p, 92)

. "W ability to interpret various types of social data” {p. 94)

¢ "Skill in distinguishing facts from hypotheses” (p. 146)
Consistent with Tyler's description of educational objectives, sach of these ob-
E‘En ?E:?eﬁrﬁd[em behavior (e.g., to read, to interpret, to distinguish)
Content topic (e.g., musical scores, various types of social data, £
and h}';lt'rﬂ't_ﬁeﬂ m_whlr.h the behavioe will be performed. -

Educational objectives accupy the middle ran ge on the objective contin-

uum. As¥uch, they are more specific than global objectives but more general

than the objecti i i
i ::haegd::e-s needed to guide the day-to-day classroom instruction that

INSTRUCTIONAL OBJIECTIVES

Subsequent to publication of the Handbook o

: : ’ tional trends created a need
da d}f&w& E;l__ti'{cpai Shjestbned was to focus teaching and testing on narrow,
'suf:n. im;}ri n;ﬁ::ﬂhlfﬂ;lmc “:E in fairly specific confent areas, Examples of in-

* The student is able to differentiate
marks,

= TTwatudmtleurmtusddrwuunHﬁgitnum

. mmmﬂn!iaabhmdm&uaecaumufﬂwtim“fm.

* The Elul;be:nn':_l::m able to classify objectives as global, educational, or

Instructional ohjecti [ o
obieitiigs. objectives have substan tally greater specificity than educational

among four common punchaation

SUMMARY OF LEVELS OF OBJECTIVES

Table 2.1 compares the scope, time dimension, func

L - L L ﬂm! d f
_teve]& u_E ul:-;e::hj.-e.f... In terms of scope, global objectives a:"brmu“: "t:?:ﬂr:s.
instructional l:ﬂ:wu.-h'l.rr.? are “narmow”; that is, global cbjectives do not deal with
specifics, and instructional objectives deal only with specifics, Global objectives

In the middle of the continuum lie educational objectiv
b es. They are mod
ate in scope and provide the basis for planning units comtaining nhj.::;mﬂ':;
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Tasce 2.1 Relationship of Global, Educational, and Instructional Objectives

LEVEL OF OBJECTIVE

GLOBAL EDUCATIONAL :Hmu::r'_mp_._r_.li
SCOPE Broad Moderate Marmow
TIME NEEDED TO LEARN  (ne or more Weeks or months Hours or days
(often many)
PurFosE or FuscTion  Provide vision Design curriculum Prepare lesson plans
EXAMPLE OF USE Flan a multivear Plan unifs of Plan daily activities,
curriculum {e.g., ele-  instroction experiences, and
mentary reading) exeTCises

require weeks or months to learn, Our framework is designed to facilitate
working with educational objectives.

WHAT OBJECTIVES ARE MoT

To this point we have discussed what objectives are. We now discuss what ob-

jectives are nof. Some educators have a tendency to confuse means and ends.

Objectives describe ends—intended results, intended outcomes, intended

changes. Instructional activitied such as reading the textbook, listening to the

teacher, coriducting an experiment, and going on a field trip, are all means by -
which objectives are achieved. Stated simply, instructional activities, if chosen

win_mly and used properly, lead to the achievement of stated objectives. To em-

phasize the difference between means and ends-—between instructional activi-
ties and objectives—the phrases “be able to” or “learn to” are either included
or implied in our statements of objectives. Thus, for example, “Staderds will

learn to apply the criteria for writing coherent paragraphs” is 2 statement of an
objective. The act of writing paragraphs is an activity that may or may not lead

to the objective. Sifilatly, “Students will learn the algorithm for solving simul-
fanecus equations in two unknowns" is an objective. The act of working on si-
multaneous equations is an activity. Onoe again, students may or may not kearn
to solve simultaneous equations by working on them.

When objectives are not stated explicitly, they are often imphicit in the in-
structional activity. For example, an activity might be for students to “read The
Sun Also Rises.” To determine the objective associated with this activity, we can
ask the teacher, “What do you want your students to learn by reading The Sun
Also Rises?" The answer to this question is the objective (eg., “1 want my stu-
dents to understand Hemingway’s skill as a writer”}. [f multiple answiers are
given, there are likely to be multiple objectives. N
" Just as instructional activities are not objectives, neither are tests or other
forms of assessment For example, “Students should be able to pass the
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statewide high school proficiency test” is not an educational objective. To de-
termine the educational objective, we must seek out the knowledge and cogni-
tive processes students must learn or possess 1o pass the test, N
In summary, it is important not to confuse objectives with instructional ac-
Bivities or assessments. Although each of these can be used to help iclentify and
clarify intended student learning outoomes, it is only after an activity or assess-

ment is articulated in terms of intended student | cti
s s I]:I_'I— " varning that the objective be-

A CHANGING YOCABULARY OF OBJECTIVES

As mentioned in Chapter 1, objective is not the onl i
) ¥ term used to describe an in-
tended student learning outcome. The vocabulary of intended student learn.-
ing ks ever-changing. Today's terminology ia driven by the current emphasis on
school improvement through standards-based education. At the heart of the
standards-based movement is the stateslevel specification of intended student
lr.'.amlrfg outcomes in different subjéct matters at each grade loved, Generally,
smhehund: assessment programs linked to the standards are intended to moni-
_h:_u;_l__e extent to whidl m:l_}ndu.nl students and entire schools have achieved
) Dﬂpitﬂthﬁmﬂmlthmgestn?mhuiar}LﬁE?ﬂﬁﬁ terms used i -
]unr:ﬁm_'lwlt.h state standards fit nicely into the three |.E'-r|:1:::f nhj:;:-:m:E:::I
educational, and instructional. The fallowing two standards are taken from

South Carolina's es mathematics curri i
el mmnw prad curriculum. In primary mathe-

* Establish a strong sense of number by exploring concepis such as count-
: .
mg, grouping, place value, and estimating: and %
* Develop the concepts of fractions, mixed numbers, and decimals and
g 3, ; use
models to relate fractions to decimals and to find equivalent fractions.

Though not quite as general as earlicr examples of global objectiv

: o5, these stan-
dards are best considered global objectives because they include braad topics
(g, sense of number) or multiple topics (eg., fracthons, mixed numbers, deci-
mals) and rather vague processes (e.g., establish, explore, and develop).

']:u assess the attainment of these standardy, teachers in South Caroling are
provided with more specific objectives called “indicators” for each standard.
For the first standard above, sample indicators include: -

* Students will be able to write whole numbers in stand
F oo gt in and form, expanded
* Students will leam to estimate the number of obiects ; i

ooy n jects in a variety of

For the second standard, sample indicators include:
* Students will understand the meaning of frack i
S b g omis, Mined numbers, and
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» Students will interpret concrete or pictorial models that represent frac-
tions, mixed mumbers, decimals, and their relationships.

These indicators most closely resemble educational objectives, insofar as they
narrow the specificity of the global standards to the unit level but not to the les-
son kevel.

Objectives are used not only in standards-based curriculums but also in
statewide and district-wide accountability programs designed to determine,
among other things, whether a student will be placed in a remedial class,
awarded a high school diploma, or promoted to the next grade. When the re-
sults of testing are consequential for students or teachers, lingation becomes a
possible threat. An accountability program that is linked to clear, publicly
stated objectives and standards provides some legal protection.

Oibjectives, in the form of subject matter standards, have been produced by
a variety of professional organizations and assocations (e.g., American Associ-
abion for the Advancement of Science, 1993; WNational Council for the Social
Studies, 1994; Mational Council of Teachers of English and International Read-
ing Association, 1996; Mational Research Council, 1996). The National Council
of Teachers of Mathematics (NCTM) (1989) was the first association to recom-
mend what were called content standards. One of the NCTM standards states:
“In grades 5-8, the mathematics currlculum should include explorations of
algebraic concepks and processes.” Note that this “standard” describes what
the curciculum should melude (Le., the content), not what students are to learn
from it (i.e., the objective), Thuis, this content standard does not meet our crite-
ria for objectives, However, this content standard can quite easily be translated
into an educational objective. Examples include: “The student should under-

* stand the concepts of variable, expression, and equation”; “The student should

leamn to analyze tables and graphs to identify propertics and relationships";
and “The student should be able to apply algebraic methods to solve a variety
of real-world and mathematical problems.”

As mentioned carlicr, most standards-based carriculums include both
global objectives (Le., standards) to provide general expectations and educa-
tional objectives (i.e., indicators) to guide the design of curricalum units. Since
it is difficult to make statewide or national pronouncements regarding the
specifics of classroom teaching, standards-based approaches leave the devel-
opment of instructional objectives to classroom teachers. To develop instruc-
tional objectives from indicators, a teacher continues to narrow the cognitive
process and content knowledge. Consider, for example, the following educa-
tional objective,/indicator: "Students will understand the meaning of fractions,
mixed numbers, and decimals.” Associated ingtructional uhjecﬁve& might in-
clude: *Students will leamn to write decimals as fractions and fractions as deci-
mals”; “Students will be able to write equivalent fractions”; and "Students will
learn ko write mived numbers as improper fractions and decimals.”

When there are no specific instructional objectives, eachers often turn to
the assessment instruments to clarify the meaning and instructional focus of
global and educational objectives. In these situations, assessment tasks de facto
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become the educational or instructional objectives. Although this is a time-
horored practice, it often leads to concemns about teaching ko the test

PROBLEMS WITH OBJECTIVES

Despite the many and widespread uses of objectives in education, authors
have raised concerns about their adequacy and consequences (Furst, 1981; De-
Landsheere, 1977; Dunne, 1988). In this section we explore some of these con-
cemns, addressing particular issues related to the specificity of objectives, their
relationship to teaching, and their claimed value-free status vis-a-vis educa-
tional philosophy and curriculum.,

SPECIFICITY AND INCLUSIVENESS

Even before the publication of the Handbock in 1956, a debate was ongoing
about how specific objectives should be. Because global objectives are too gen-
eral to be of practical use in guiding instruction and assesgment, the main de-
bate has focused on educational and instructional ebjectives.

Like global objectives, educational objectives are criticized as being too
general to guide teaching and assessment. They do not provide teachers the
specific direction they need to plan, facilitate, and assess student learning
(Mager, 1962; Popharn, 1969), This argument has some truth. As noted eartier,
howrever, it is also true that educational objectives convey a more open, richer
sense of intended student learning than that conveyed by narrower instrue-
ti::-nal objectives, The authors of the Handbook recognized this paint ansd con-
fnnmﬂ}r rejected overly narrow objectives, seeking instead objectives that had

a Jevel I:lfga?ernll.l}- where the loss by fragmentation would not be too great”

Lﬂi@i@Ummb::H“:hvu were to provide a path to more specific instruc-
€5, authors aimed to iden ;

& mmzz:m tify the forest before proceeding

Moreover, educational objectives allow for classroom teachers to interpret
and s::le-:t the aspects of the educational objective that fit their particular stu.
dents’ needs and readiness. This benefit is eonsistent with the current empha-
sis On teacher judgment and empowerment. Many who criticize objectives for
being overly specific, constraining, and “behavioral” may not adequately dif-
terentiate educational objectives frem instructional objectives.

_ Mﬂ:mu@ the specificity of instructional objectives provides a focus for
instruction and assessment, such specificity can lead to large numbers of atom.-
1shic, narrow objectives. The question then becomes whether these specific ob-
jectives will coalesce into broader, integrated understandings that are more
?E;ﬂm sum of the individual objectives (Broudy, 1970; Dunne, 1988; Hirst,

On a releted matter, critics have argued that not all impertant learning out-
comes can be made explicit or operational (Dunne, 1988; Armstrong, 1989;
Marsh, 1992) and that the role of tacit understanding and open-ended situations
was underrepresented in the Handbook. There is, for example, 3 difference be-
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tween leamning experiences thal are expected to lead to commen leaming out-
comes and those that are intended to lead to idiosyneratic learning. Objectives ane
meant to describe the former. Although learning does result from the latter expe-
riences, it is virtually impossible to specify the nature of that jeaming in advance,

The lesson from discussions about intended versus unintended learning
outcomes is that not all important learning outcomes can, should, or must be
stated as a priori objectives. This assertion, however, should not deter efforts to
articulate important intended student learning outcomes, even though these
may not be the only outcomes that result fromclassroom instruction.

THE LOCK-STEP NATURE OF OBJECTIVES

A variation on the theme above is the criticism of the lock-step nature of objec-
tives that prescribe the same intended learning outcomes for all students. Eis-
ner {1979) pointed out that nat all objectives need to produce the same student
learning. In fact, Eisner identifies “expressive outcomes,” which he defines as
“the consequences of curriculum activities that are intentionally planned to
provide a fertile field for personal purposing and experience” (p. 103). An ex-
pressive outcome may derive from an experience or activity such as visiting a
museum, seeing a play, or listkening o classical music. Expressive outcomes re-
sult from activities that have no a priori intended learning outcome except that
each student will be uniguely changed in some way from exposure to the ex-
pefience or activity. Such outcomes are evocative, not preseriplive, in the sense
that purpose docs not precede the activity but rather uniquely grows from it

Expressive outcome activities result in leaming, but what students are
expected to learn from participating in these activities cannot be slated in ad-
vance. Furthermore, what is learned will likely differ from one student to an-
other, Mote that expressive objectives may be more applicable to certain subject
areas than others and to more complex forms of cognition than less complex
ones. They provide a direction for leamning but not a particular destination.

To some extent, all objectives are expressive, in that ot all stisdents learn
the samie things from the same instruction even when the intended objective is
the same. Ancillary Teaming is always going on. The current emphasis on per-
formance assessment or authentic assessment encourages the use of assess-
ment procedures that allow students to/producea variety of acceptable re-
sponses to the same assessment task or set of tasks. Although these newer
forms of assessment do not quite mirror the nature of expressive objectives,
they are clearly intended to do so. We merely point out that these forms of as-
sessment are more likely to be appropriate for éducational objectives than for

| global ard instructional objectives.- ) '

WHAT DOES AN OBJECTIVE REPRESENT—LEARMING OR PERFORMANCE?

Al the heart of many criticisms of objectives is the question of what an objec-
tive really represents (Hirst, 1974; Ginther, 1972). For example, the more spe-
cific an objective is, the easier if is to assess, but also the mare likely we are to
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blur the distinetion between the intended meaning of the objective and its as-
sessment. Stated simply, the assessed performance is used to make Inferences
about intended sfudent learning as it s described in the objectives, So-called
performancy objectives to the contrary, performance is not the objective per se.
Furthermore, with few exceptions, the tasks {e.g., questions, test items,
problema) used to assess an cbjective are only a sample of the possible tasks
tha could be used, Consider the following instructional objective: “The stu-
dent will learn to add three two-digit nombers with regrouping.” This obpec-
tHve can be assessed by many items because of the many possible two-digit
 oombinations from which to select (g, 25+ 12 + 65; 15 + 23 + 42; 89 + % + 65).
Inevitably. teachers select a sample of the possible tasks and use students” per-
formance on that sample to infer how they wouold do on other similar, but

unassessed, tasks. The more general an objective, the larger the universe of

possible assessment tasks,

*77 Now compare the relatively narrow range of evidencs nosded to assess the
two-digit addition objective with the broader range of evidénce neaded to as-
sess learning of the following educational objective: “The student will leamn to
apply varions economic theories.” The specificity of the first nbjective permits
inferences bo be made about student learning from relatively few assessment
tasks. In contrast, the second objective is much broader, thereby allowing for
an almost unlimited sot of assessment tasks Becanse any single assessment can
sample only a small partion of the assessment tasks, the more general an objec-
tive, the less confident one is about how adequately a student’s performance
validly represents hiz or her learning across its full breadth. Again, this concern
is particularly salient when objectives emphasize more general knowledge cat-
Bgories or more complex cognitive processes.

THE RESTRICTED USE oF OBIECTIVES

Critics have pointed out that the ease of stating objectives differs greatly from
one subject matier to another (Stenhouse, 1970-T1; Seddon, 1978; Kelly, 1989),
Stating objectives in creative writing, poetry, and art interpretation, for exam-
ple, may be difficull. When required to formulate objectives, teachers in these
areas may select lower-level objectives that are easy to state but do not really
represent what they believe to be important for their students b learn. Allema-
tively, objectives that appear fo call for complex student learning may not actu-

ally do so0 in light of how the objectives are taught and/or assessed, Correetly

classifying an objective requires either knowing or inferring how the objective
_was taught by the teacher and leamed by the student, ey
In some subject ancas, it may be easy o stale objectives but difficult to ob-
tain broad community endorsement for the objectives. Especially In subjects
such as soclal studies, sex education, and religion, differences in values and po-
litical views lead to difficulties in reaching a consensus about the appropriate-
ness of stated objectives. In these cases it is usually easier to obtain agreement
on global objectives (e.g., good citizenship) than on more specific educational
and instrucional ones.
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i thﬁ::ult} is inherent in stating objectives in some areas and in obtaining
consensis on chjectives in others. In fact, these are the two reasons Hm_ objec-
tives in some subject areas ane limited, if they are stated at ajl. Given the impor-
tance of objectives, however, these problems are to be overcome, not avoided.

CoONCLUDING COMMENT

Chur framework is a tool to help educators glarify and communicate what they
intend studerts to learn as a result of instruction. We call these intentions “ob-
jm:li'm"' To facilitate commumication, we have adopted a standard ii}!l.:fl‘lﬂl for
stating objectives: “The student will be able to, or learn fo, perb nayn, whaere
the verb indicates the cognitive process and the poun generally indicates the
knowledge. Furthermare, although objectives can range from very broad to
highly specific, we prefer and advocate the use of the midrange, that is, educa-
tional objectives. ;
focus on objectives does not encompass all pfml_b]ean-:i important stu-
dent Iparming outcomes, in part because we focus exclusively on cognitive out-
omes. In addition, we do not deny that incidental learning takes place in every
school and classroom. Where learning cannot be anticipated, however, it lies
beyond the scope of our work. Similarly, expressive experiences produce a
myriad of unanticipated reactions and responses that depend largely on the
students themselves, Our omission of incidental 1E:anun_.ganﬂ Expressive expe-
rionces does not mean they are not important or useful in many situations.

In sum, gur emphasis is on student-oriented, learning-based, explicit, and
assessable statements of intended cognitive outcomes. By adopting this em-
phasis, we are following the lead of the authors of the original Hﬁnﬂ.&mﬁ: We
have, like them, endeavored to produce a framework that we anticipate will be
used in many but not all ways, by many but not all educstors.
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CHAPTER 3

The Taxonomy Table

As we mentioned in Chapter 1, our framework can be represented in a two-
dimensional table that we call the Taxonomy Table {see Table 3.1, For conwve-
nient reference, 1t is also reproduced on the inside front cover). The rows and
columns of the table contain carefully delineated and defined categories of
knowledge and cognitive processes, vespectively. The cells of the table are
where the knowledge and cognitive process dimensions intersect. Objectives,
either explicitly or implicitly, include both knowledge and cognitive processes
that can be classified in the Taxonomy framework. Therefore, objectives can be
placod in the cells of the table. It ehould be possible to place any educational
objective that has a cognitive emphasis in one or mone cells of the table,

CATEGORIES OF THE KNOWLEDGE DIMENSION

After considering the various designations of knowledge types, cspecially de-
velopments in cognitive psychology that have taken place singe the original
framework's creation, we settled on four general types of knowlodge: Factua,
Comceptizal, Procedural, and Metacognitive. Table 3.2 summarizes these four ma-
jor types of knowledge and their associated subtypes.

Factual kmowledge is knowledge of discrete, isolated content elements—
“bits of information” (p. 45). It includes knowledge of terminology and knowl-
edge of specific details and elements. In contrast, Comceptual knomledge is
knowledge of "more complex, organized knowledge forms” (p. 48). It includes
knowledge of classifications and categories, principles and generalizations,
and theories, models, and structures

Procedural knotwledge is "knowledge of how to do something” (p. 52). It in-
cludes knowledge of skills and algorithmas, techniques and methods, as well as
knowledge of the criteria used to determine and /or justify "when to do what"
within specific domains and disciplines. Finally, Metacogmitive knowledge is
“knowledge about cognition in general as well as awareness of and knowledge
about one’s own cognilion” {p. 55). It encompasses strategic knowledge; knowl-
edge about cognitive tasks, including contextual and conditional knowledge;
and sell-knowledge. OF course, certain aspects of metacognitive knowledge are
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3.1 THE TaXxonNomyY TABLE
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THE COGNITIVE PROCESS DIMEMSION

THE (
KNOWLEDGE | 1.
 DIMENSION | REMEMBER

2.
UNDERSTAND

a.
APPLY

A_ 1
FAETUAL |
HNOWLEDGE l'

|

B.
CONCEPTUAL
HNOWLEDGEE

3.
ANALYTE

5.
EVALUATE

8.
CREATE

L =
PROCEBURAL
HNOWLEDGE

D.

META-
COANITIVE
HMNOWLEDSE
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3.2 THE MaJorR TYPES AND SUBTYPES OF THE
KNOWLEDGE DIMENSION®*

MajoRr TYPES AND SUBTYPES EXAMPLES

A. FactTuaL xmummhmmm@mu&w witha
discipline orsolve problems nit

Aa. Knowledge of terminology Technical vocabulary, musical symbals

Awn. Knowledge of specific details and Mapor natural resources, reliable sources of
elements informabion

B. CoMcEPTUAL kNowLEDaE— [he interrelationships among the hasic elements within a larger
structure that enable them o function together

Ba. Knowledge of classifications and Periods of geological time, forms of business

calegories ownership

Bo. Krowledge of principles and Pythagorean theorem, law of supply and demand
peneralizations

Be. Knowledge of theories, modeds, and Theary of evolution, structure of Congress
sfnuichures

€. ProcspuraL xmowLeoae—How to do something, methods of inquiry, and criteria for using

Ca. Knowledge of subject-specific skills and  Skills used in painting with watercolors,

algorithms whole-number division algorithm
€u. Knowledge of subject-specific techniques  Interviewing techniques, scientific method
and methods

Cec. Knowledge of criteria for determining

Criteria used to determine when to apply a
when to use appropriate procedures

procedure mvolving Newton's second law, criteria
wsed to judge the feasibility of using a particular
method to estimate business costs

, METACOSENITIVE ENOWLEDSE—RKnow oof Han fn as well and
= e e e

Da. Strategic kmowledge Knowledge of outlining as a means of capturing
the structure of a unit of subject matter in a text-

book, knowledge of the use of heuristics

Knowledge of the types of tests particular teachers
administer, knowledge of the cognitive demands
of different tasks

Enowledge that critiquing essays is a personal
strength, whereas writing essays is a personal wiesik=
ness; awareness of one's own knowledge level

De. Knowledge about cognitive tasks,
including appropriate contextual and
conditional knowledge

De. Self-knowledge
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not the same as knowledge that is defined consensually by experts. This issue ks
discussed in more detail in Chapter 4.

CATEGORIES OF THE ﬁnn‘-m'rwl:- PRoOCESS DIMENSIOM

The categorices of the cognitive process dimension are intended to provide a
comprehensive set of classifications for those student cognitive processes that
are included in objectives, As shown in Table 3.1, the categorics range from the
cognitive processes most commenly found in objectives, those associated with
Remember, through Understand and Apply, to those less frequently found, Ana-
lyze, Evaluate, and Create. Remember means to retrieve relevant knowledge from
long-term memory. Understand is defined as constructing the meaning of
nstructional messages, including oral, written, and graphic communication,
Apply means carrying out or using a procedure in a given situation. Analyze is
breaking material into its constituent parts and determining how the parts are
related to ome another as well as to an overall structure or purpose. Enalugte
means making judgments based on criteria and /or standards Fimally, Create is
putting elements together to form a novel, coherent whole or to make an origi-
nal prosdusct,

Each of the six major categories is associated with two or more specific oo
nitive processes, 19 in all, also described by verb forms (see Table 3.3). To dif-
ferentiate the specific cognitive processes From the six categories, the specific
cognitive processes take the form of gerunds, ending in “ing.” Thus, recogiz-
ing and recalling are associated with Remember; interpreting, exemplifying, clas-
sifying. snmmurizing, inferring, comparing, and explaiming are associated with
Understand; executing and implementing with Apply: and so on.

THE TAXONOMY TAELE AND OBJECTIVES:
A DIAGRAMMATIC SUMMARY

Figure 3.1 depicts the analytic joumey from the statement of an objective to its
placement in the Taxonomy Table. The journey begins by locating the verb and
noun in the objective. The verb is examined in the context of the six ca i
of the cognitive process dimension: Remember, Understand, Apply, Analyze, Eval-
uate, and Create. Placing the verb into the appropriate category is usually facili-
tated by focusing initially on the 19 specific cognitive processes, rather than an
the larger categories. Likewise, the noun is examined in the context of the four
types in the knowledge dimenston: Fackal, Conceptual, Procedural, and Metacog-
mitve. Again, focusing initially on the subtypes within the knowledge cate-
gories typically aids in the proper placement, One can classify the objective as
initially stated, as it was taught, and as it was assessed, and ask whather these
classifications are aligned. This latter process is illustrated in the vignettes in
Chapters 8-13.

Consider the rather straightforward example shown in Figure 3.1: “The
student will leam to apply the reduce-reuse-recycle approach to conservation.™

3.3 THE 51X CATEGORIES OF THE COGNITIVE PROCESS
DIMENSION AND RELATED COGNITIVE PROCESSES*

CATEGORIES AND EXAMPLES

: 3 (" -':‘5‘ S
1. REMEMBER—Retrieve ralovent know ledge from long-torm memary. .
1.1 RECOSMIZING (eg. Pecopndze the dotes of important events in U5, history)
1.2 RECALLIMG (eg. Recall the dates of important events in U5, history)

2. UNDERSTAMD-Lonstruct meaning from mewwﬂwhm

21 INTERFPRETIMG (eg, Paraphrase important speeches and documents)
2.3 EXEMFLIFYING (g, Give exemples of varous artistic painting stykes)

2.3 CLASEIFYING (g, Classify observed oe described cases of mental disorders)

2.4 SuRMARIZING (2., Write a short sumamary of the events portrayed on videotapes)

2.5 INFERRING (eg., Inlearning a foreign language, infer grammatical principles from examples)

2.6 COMPARING (g, Compare historical events fo contemporary situations)

2.7 ExcLAiMiNE (e, Explain the causes of important eighteenth-cénbury events in France)

3. APPLY-—LCarry out or s 4 procedure in a given situation, B

3.1 EXECUTIHG (g, Divide ore whale number by arwther whole ramber, both with maslsiple digits)

3.3 IMPLEMENTING {e.g., Determine in which situntions Mewton's second law is appropriate}

4. ANALYZE--Break material into constituent parts ﬂmmmﬁw

all struchume or purpose. vl S

4.1 DIFFERENTIATING {e.g., Distinguish between relevant and irmelevant nombers in a mathematical
word problemn)

4.2 ORSAMIZING {z.g., Structune evidence in a hisfodcal description into evidence for end against o
particular historical explanation)

4.3 ATTRIRUTING {e.g. Daterming the point of view of the author of an essay in berms of his
or her political perspective)

5. EVALUATE~-Hiaki jicigments based on crieris and standand | _“_,__:—‘::

5.1 CHESHING {e.g.. Determine whether a scientist's mrdushﬁ_gﬂnwmm observed data)

£.2 CRiTIQuiNg {e.g., Judge whidh of two methods s the best way fo solve a given problem)

6. cREATE—Put clements together to form a coherent or functional
Of structure,

—

6.1 GENERATING {e.g.. Generate hypotheses o acount for an ebserved phenemenon)
B3 PLANMING {e.g.. Plan a research paper ona given historical topic)
8.3 PRODUCING (.2 Bulld habitats for certain spedes for certain purposes)
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Fiourg 3.1

How an oRJECTIVE (THE STUDENT WiLL LEARN TO APPLY THE REDUCE-RELUSE-

RECYCLE APPROACH TO CONSERYATION) 15 CLASSIFIED IN THE TAXONOMY TABLE

Educational Objective

The: studertt will leamn to apply the raduce-rewse-recycle
/ approadh to congervation, \

MHoun Vork
the rechica-reuse reoyce . anply
approach to conservation /
lnmlhﬁgjmﬂm Cognitive Process Dimension
A Factual knowledge ;jm“""'m‘“‘
B [ o knermludge 3. Apply (aply]
{the reduce-reuse-recycle ;‘ "'“F 'h'“i
appenach to conservation) E' ik
D. Metacogradive knawledge ;

Trm hﬂnly(,rmu- DimEracsH

::-rhil'r i 3 -_F

BNRE feR R I'IIIIIHIF Iuhl-nl.l.l- Ery hu-l-.r—' llu..l:.l.H l-.n-.‘

:-m

&

sy

= The stucdent will learn
. K| — | recycln approach 1o

conservation.

| mna 1
]
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The verb iz "apply.” Since Apply is one of the six cognitive process categories,
we have to look no further than the six categories in this example. The noun
phrase is “the reduce-reuse-recycle approach to conservation.” An approach is
a method or technique, and in Table 3.2 methods and technigues are associatec
with Procedural knowledge. Thus, this objective is placed in the cell correspond-
ing to the intersection of Apply and Procedural knededge.

Unfortunately, classifying objectives is ofton more difficult than this exam-
ple suggesis. There are two reasons for this difficulty. The first is that state-
ments of objectives may contain more than verbs and nouna. [n the objective
*The student will be able to give examples of the law of supply and demand in
the local community,” for example, the phrase “in the local community™ is ex-
traneous for our classification. The verb is “exemplify”™ (Le, “to give exam-
ples”} and the noun phrase is "the law of supply and demand.” The phrase “in
the local community™ establishes the conditions within which the examples
must be selected.

Consider a third objective: "The student will be able to produce original
works that meet the criteria of appropriate oral and written forms.” The verb is
“produce” and the noun is “criteria.” The phrase “of appropriate oral and writ-
ten forms® simply clarifles the meaning of "criteria.” 5o, modifying phrases or
clauses should be ignored in classifving the objective; they may cause confu-
sion when one s atternpting to identify relevant parts for categorizing,

The second reason for the difficulty in classifying objectives is that the verb
may be ambiguous in terms of the intended cognitive process or the noun may
be ambiguous in its intended knowledge. Consider the following objective:
“The student will leamn to deseribe changes in matter and the causes of those
changes,” “Describe” can mean many things, Students can describe what they
have recalled, interpreted, explained, or generated. Kecalling, interpreting, ex-
plaining, and gemerating are quite different processes, One would have to infer
which process the teacher intended in order to classify the objective.

Similarly, in some statements of cbjectives, the noun tells us litte if any-
thing about the relevant knowledge. This is a particular problem with objectives
that address more complex cognitive processes, Consider the following objec-
tive: “The student will be able o evaluate editonals in newspapers and news
magazines." The verb is “evaluate,” and the noun phrase is "editorials in news-
papers and news magazines,” As we discussed in Chapter 2, editorials are cur-
ricular or instructional materials, not knowledge. Tn this case, the knowledge Is
impligit—namely, the criferia students should wse to evaluate the editorials (e.g.,
presence or absence of bias, clarity of point of view, logic of the argument}. So,
the objective should be dassified as Evaluate and Concepleal knownledge,

It should now be evident that the people who are classitying objectives
must make inferences, Consider the following twio objectives; the first is rather
stralghtforward, and the second requires more inference.

The first objective is “The student should be able to plan & unit of instrue-
tion for a particular teaching situation” (Hasdboek, p. 171}. This objective com-
bines the unit plan (the noun) with the act of planning (the verb). Where does
this objective fit in the Taxonomy Table? Plans are models that guide future
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actions. Referring back to Table 3.2, we see that “models™ appears in the third
subtype of Conceplual knowiedge. the second row of the Texonomy Table (i.e.,
row B). Keferring to Table 3.3, we see that “planning” is the second cognitive
process within Create, the sixth column of the Taxonomy Table (i.e., enlumn &)
Chur analysis suggests that the ohjective falls into the cell corresponding to the
intersection of row B, Concepteal knowledge, and column 6, Create. This objec-
tive, then, has to do with students creating conceptual knowledge.

The second objective is “The student should be able to recognize the point
of view or bias of a writer of a historical account” {Handbook, p. 148). In this case,
the noun is “historical account * Like textbooks and essays, a historical account
is best considered curricular or instructional material. The question remains,
then, what type of knowledge is involved. We suggest two possibilities: Factual
knpnoledge or Conceptunl knomledge. Which type it is depends on (1) the structure
of the account, (2} the way the account is “introduced” to the students, or most
likefy (3) some combination of these, The verb phrase is “recognize the point of
view or bias.” The verb is not "recognize.” If it were “recognize,” we would
place it in the category Remember. However, the act of recognizing (i.e., deter-
mining) a point of view or bias defines the cognitive process attributing (see
Table 3.3). Aftributing is associated with Amalyze, a category at a much higher
level of complexity. 5o we place the objective somewhere in the fourth column,
Analyze. Since the knowledge could be either of two types, Factual knmeledge or
Congeptual bnowledge, we place the objective in twao cells, one corresponding to
the intersection of Analyze and Factual bnowiedee (cell A4} and the other to the
intersection of Analheze and Comnceptual knomledee (cell B4).

To confuse matters even further, the teacher could teach students how to
recognize points of view or biases, and this would be Procedural knotledge.
Since students would be expected to use the Procedural knowledge (as taught to
them) with the historical account, the cognitive process category would likely
shift from Analyze to Apply. Now the objective would be placed in cell C3.

In summary, then, the Taxonomy Table can be used to categorize objec-
tives, provided that the person or persons doing the categorization make cor-
rect inferences. Because inference is involved and because each persom may
have access to different information, individuals may disagree about the cor-
rect classification of an objective. As seen throughout this chapter, the most
obvious source of information is the objective as stated, but the stated objective
and the objective as taught and assessed mav differ. So, other sources of infor-
mation O be considered are observations of classropms, examinations of test
items and other assessment tasks, and discussions with or among teachers.
From our experience, using multiple sources of information is likely to result
in the most valid, defensible classification of objectives.

';\"H“l’ CATEGORIZE OBJECTIVES?

Why would anyone want to categorize objectives? What is the point of using
our framework to guide the classification? We offer six answers to these ques-
tions, The first is that categorization withim our framework permits educators fo ex-
aming objectives from the student's poinf of viem. What is it that students must
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know and be able to do in order to achieve a particular objective? Will a “gro-
cery list” of discrete facts suffice (Factual knotledge), or do students need some
cohesive structure that holds these facts together (Conceptual imowledge)? Do stu-
dents nead to be able to classify (Understand), to differentiate (Analyze), or to do
both? We typically ask these questions as we work with objectives within our
framework in an attempt to answer the “learning question” (see Chapter 1)

iOhir second answer is that oefegomizntion witkin our fromemxork kel educntors
cemsider the parorama of pessibilities in educetion, This was one of the primary val-
ues of the original Handbook, raising the possibility of teaching for so-called
higher-order objectives. Chur revision adds the possibility and desirabality of
objectives that emphasize Metacognitive knowledge. Metacognitive knowledge is
empowering to students and is an important basis for “learning how to learn”
{Bransford, Brown, and Cocking, 1999), Classifying objectives for this purpose
once again helps us address the “learning question.”

The third answaer is that calegorization within our framework helps educafors
ser the irtegral relationship between knowledge and cognitive processes inherent in
obfectives. Can students realistically be expected o apply factual knowledge, or
is it easier for them if they are helped to understand procedural knowladge betore
they attempt 10 apply it? Can students learn to undersiend conceptual knouledge
by having them analyze factual knmpledge? These are the types of questions we
ask as we struggle to answer the “instruction question.”

Our fourth answer to the question of why anyone would want to cate-
gorize objectives is consistent with the original Handbook: 1! makes life easier!
With the Taxonomy in place, examiners do not have to approach every abjec-
tive as a unique entity. Rather, they can say to themselves, “Oh, this is an analy-
sis objective. [ know how to write examination items for analysis objectives.”
They can pull out their “templates” (the sample test items in the Handbook) and,
with modifications dictated by differences in subject matters, write several
items in a fairly short time. Thus, by classifying objectives we are more able to
deal with the “assessment question,”

Likewise, we expect those who use the Taxonamy Table to come to a oom-
mon realization: “Oh, this iz an objective that emphasizes understonding concep-
tual knowoledge. | know how to teach for Concephial knowledge objectives. I could
focus on critical attributes of the concept. For many kinds of Conceptual knawl-
edge, T could include examples and nonexamples. T may want to embed a par-
ticular concept within a larger conceptual tramework and discuss similarities
and differences within the framework.” Similar statements can be made for as-
sessment: “1 could design assessment tasks that require students to exemplify
and classify. [ need to ensure that the assessment tasks are not identical to those
in the textbook or those [ used during class.” 5o, once again, classifying objec-
tives helps us deal with the “instruction and assessment questions.”

Char fifth answer is that categorization makes more rendily spparent the consis-
feicy, or lack of it, among the stabed objectives for a unil, the way it was faught, and
hure learming was assessed. Comparisons of the categorizations based on stated
objectives, instructional activities, and assessment tasks show whether these
phases of the educational experlence are congruent with one another both in
their nature and in their relative emphasis. An important caveat was suggested,
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however, by a teacher, Melody Shank, who reviewed an earlier draft of our revi-
sion {persanal communication, 1998):

I can imagine teachers fretting over whether they placed their
objectives, activities, and assessments in the proper cell . . . instead of
thoughtfully examining their implicit and explicit objectives, planned
activities, and assessments. Becoming aware of whether their planned
activities are aligned with their intended (stated or intuited) objectives
and how they might adjust those activities is the important activity,
not whether they have each component instructional part in the
proper cell. . . . T would want teachers to have thoughtiul, productve
discussion throughout the analysis, rather than arguments about the
proper placement of the items in the table.

This comment states well the emphasis that we place on the use of the Texon-
amy Table and that will be exemplified in the later analysis of the vignettes. 5o,
classifying objectves helps educators deal with the "alignment question,”

The sixth and final answer is that calegorization within our frameeork helps
educators make better sense of the wide variety of terms Bt are used in educetion. Our
19 cognitive processes have very specific meanings. Inferring requires that stu-
dents recognize some pattern in the information given, whereas explaining
requires a search for causality in that pattern. Irplementting requires adjusting a

to a new situation; executing does not. Generating requires divergent
thinking, whereas argartizing requires convergence. Checking concerns internal
oonsistency; crifiguing, consistency with external criteria. To the extent that we
can associate other words and terms with our framework, then, we increase
their level of precision. With increased precision comes the likelihood for better
communication.

OuUR UsSE oF MULTIFLE FORMS OF DEFINITIOM

To be useful, the definitions of the knowledge types and subtypes and the
process categories and specific cognitive processes must be understood clearly
and precisely. Since multiple kinds of definition tend to contribute to greater
understanding, we present four definitional forms in the chapters that follow:
verbal descriptions, sample objectives, sample assessment tasks, and sample
instructional activities,

VERBAL DESCRIPTIONS

Verbal descriptions are similar to good dictionary definitions. Furthermore,
“the exact phrasing of these definitions has been the subject of much debate
among us and while the present defindtions are far from ideal, every effort has
been made to describe the major aspects of each category as carefully as possi-
ble” (Handbook, p. 44), That statement made by the original group applies to
this valume as well. The verbal descriptions are given in Chapters 4 and 5.
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SAMPLE OBJECTIVES

Sample objectives provide a second means of understanding the categories.
The sources of the sample objectives are attributed where they appear. Some
were haken from publicly available statements, like those of Goats 2000 and of
the Mational Council of Teachera of Mathematics, because they typify objoc-
tives of interest and concern to many teachers at present. Teachers’ editions of
textbooks, test publishers’ manuals, and vignettes prepared by teachers (see
Soection L) were additional sources.

SAMPLE ASSERSMENT TASKHS

The sample assessment tasks in Chapter 5 and the assessments in the vignettes
provide yet another means of understanding the categories in our framework.
The tasks were chosen to illustrate some ways of assessing combinations af
knowledge and cognitive processes. Some people consider the means used to
assess learning as the “real” goals of instruction because, regardless of fancy
statements, the concrete representation of objectives in tests and other assess-
ments often determines what students study as well as how they study it

SAMPLE INSTRUCTIOMAL ACTIVITIES

The illustrative instructional activities in the vignettes offer our fourth and fi-
nal way of understanding the categories of the framework. These vignettes
provide addidonal examples of both knowledge and cognitive processes and,

perhaps more important, their interplay. In addition to aiding in the under-
standing of the categories, the vignettes are designed to make the Taxonomy
Table more useful and usable for teachers, teacher educators, curriculum de-
velopers, assessment specialists, and educational administrators.

EL&!IHG COMMENT: A LOOK AHEAD

Having examined the classification of objectives in the Taxonomy Table, we
now turn to a detailed examination of the bwo dimensions that make up the
table: knowledge and cognitive process. The four types of knowledge together
with their subtypes ame described in Chapter 4 The six major cognitive process
categories and the 19 cognitive processes that help define them are described
in Chapter 5.



The Knowledge Dimension

Current conceptions of leaming focus on the active, cognitive, and constructive
processes involved in meaningful learning. Learners are assumed to be active
agents in their own learning; they select the information to which they will at-
tend and construct their own meaning from this selected information. Learners
are not passive recpients, nor are they simple recorders of information pro-
vided to them by parents, teachers, textbooks, or media. Thisimowe aWiay from

In instructional settings, learners are assumed to construct their own
meaning based on thelr prior knowledge, their current cognitive and metacog-
nitive activity, and the opportunities and comstraints they are aforded in the
setting, including the information that is available to them. Leamers come into
any instructional setting with a broad array of knowledge, thelr own goals, and
prior experiences in that setting. and they use all of these to “make sense” of
the information they encounter. This constructivist process of “making sense”
involves the activation of prior knowledge as well as various cognitive proc-
esses that operate on that knowledge,

It is important to keep in mind that students can and often do use the in-
formation available to them to construct meanings that do not colncide with
authentic aspects of reality or with well-accepted, normative conceptions of the
information. In fact, much of the literature on conceptual change and student
learning is concerned with how students come to construct conceptions of
everyday phenomena, such as heat, temperature, and gravity, that do not
match the commonly accepted scientific knowledge and models of these phe-
nomena. Of course, there are different stances o take on these “personal” con-
ceptions, “naive” conceptions, or “misconceptions.” In our opindon, educators
should guide students toward the authentic and normative conceptions that e
flect the most commonly accepied and best current knowledge and thinking in
the academic disciplines and subject matter areas.

Accordingly, we are fully aware that students and teachers construct their
own meanings from instruchonal activities and dassroom events and that their
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own constructions of the subject matter content may differ from authentic or
normative conceptions. Nevertheless, adopting this cognitive and construc-
tivist perspective does not imply that there is no knowledge worth learning or
that all knowledge is of equal worth, Teachers can, do, and should make ded-
sions about what is worth teaching in their classrooms. As we pointed out in
Chapters 1 and 2, a key question concerns what students should learn in
school. Educational objectives offer teachers some guidance as they iry to de-
termine what to teach.

The four types of knowledge described in this chapter can help educators
distinguish what to teach, They are designed to reflect the intermediate level of
specificity associated with educational objectives. As such, their level of gener-
ality allows them to be applied to all grade levels and subject matters. Of
course, some grade levels or subject matters may be more likely to have a
greater number of objectives that can be classified as, say, Comceptunl knomudedge,
This is most likely a function of the content of the subject matter, beliefs about
students and the way they learn, the way in which the subject matter is viewed
by the teacher, or some combination of these factors. Monetheless, we argue
that the four types of knowledge included in our framework are useful for
thinking about teaching ina wide varety of subject matters as well as at differ-
ent grade levels.

A DISTINCTION BETWEEN KNOWLEDGE AND SUBJECT
MATTER CONTENT: A TALE OF FoOur TEACHERS

We n by illustrating the important distinction between knowledge and
:nnﬁmade on pages 12-13. The example involves four teachers—Mrs. Pat-
terson, Ma. Chang, Mr. Jefferson, and Mrs. Weinberg—and their educational
objectives for a unit on Mucbeth. Each has a different perspective on what stu-
dents should Jearn during the unit. Of course, all four teachers have multiple
educational objectives, but the example highlights how these teachers focus on
objectives that reflect different types of knowledge.

Mrs, Patterson believes that her students should know the names of the
characters in the play and the readily apparent relationships among them (e.g..
Macheth and MacDuff were enemies). Students should know the details of the
plot, and they should know which characters said what, even to the point that
they can recite certain important passages from memory. Because Mrs. Patter-
son focuses on the specific details and elements of Macheth, in the language of
the Taxonomy Table she seems to be concerned with Factual knowtedge.

Ms, Chang believes that Macheth cnables students to learn about important
concepts such a2 ambition, tragic hero, and irony. She also is interested in hav-
ing her students know how these ideas are related to one another, For example,
what role does ambition play in the development of a tragic hero? Ms. Chang
believes that a focus on these ideas and their relationships makes Macheth come
alive to her students by allowing them to make connections between the actisal
play and these different concepts that can be applied to understanding the
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human condition. In terms of the Taxonomy Table, she is concerned with Con-
cepbunl knoutedye.

Mr. Jefferson believes that Maocbeth is but one of many plays that could be
included in the English literature curriculum. His goal is to use Macheth as a ve-
hicle for teaching students how to think about plays in general. Toward this
end, he has developed a general approach that he wants students to use as they
read a play. The approach begins by having the class discuss the plot, then ex-
aming the relationships among the characters, then discern the messages being
conveyed by the playwright, and finally consider the way the play was written
and its cultural context. Given that these four general steps make up a proce-
dure that can be applied to all plays, not just Macheth, Mr. Jefferson seems to be
focused on applying Procedural knewledge, in the language of the Taxonomy
Table.

Like Mr. [efferson, Mrs, Weinberg sees Macketh as one of many plays that
students will encounter in high school as well as beyond. She also wants her
students to learn a set of general procedures or “tools” they can use to study,
understand, analyze, and appreciate other plays. However, Mrs, Weinbarg is
alsn concerned that students do not just apply or use these tools in a rote or
mechanical fashion. She wants her students to “think about what they are do-
ing as they do it,” to be self-reflective and metacognitive about how they are
using these tools. For example, she wants them to note any problems they
have in using the procedures (e.g., confusing plot with character development)
and learn from these probiems. Finally, she hopes that students will learn
aomething about themselves, perhaps their own ambitions or their own
strengths and weaknesses, by identifying with the characters in the play. In the
language of the Taxonomy Table, Mrs. Weinberg is concerned with Metecogni-
bive knouiedge.

In all four examples the content of the play is the same, However, the four
teachers use this content in different ways to focus on varied objectives that
emphasize different types of knowledge. All subject matters are composed of
specific content, but how this content is structured by teachers in terms of their
objectives and instructional activities results in different types of knowledge
being emphasized in the unit. Accordingly, how teachers set their educational
nbjectives, organize their nstruction to meet these objectives, and even assess
student learning of the objectives results in different outcomies, even when the
content is oskensibly the same.

DIFFERENT TYPES OF KNOWLEDGE

The problem of how to characterize knowledge and how individuals represent
knowledge s a classic and enduring question in philosophy and psychology: It
s well beyond the scope of this chapter to survey all the different philosophical
positions and psychological theories and models of knowledge. Chur general per-
spective is informed by current perspectives in cognitive science and cognitive
peychology on knowledge representation. We do not adhere to a simple behay-
iorist view that knowledge is best represented as an acoumulation of assocations
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between stimulfi and responses (although some surely is) or merely & quantitative
increase in bits of information (& hallmark of the empiricist tradition—see Case,
1998, Keil, 1998). Rather, our perspective reflects the idea that knowledge is orga-
nized and structured by the learner in line with a rationalist-constructivist tradi-
tion, Reflecting recent cognitive and developmental psychological research {e.g.,
Case, 1998}, however, we also do not adhere to the idea that knowledge is orga-
nized in “stages” or in system-wide logical structures as in traditional develop-
mental stage models of thinking {e.g., Piagetian models).

Based on cognitive science research on the development of expertise, ex-
pert thinking, and problem solving, our perspective is that knowledge is do-
main specific and contextualized. Cur understanding of knowledge should
reflect this domain specificity and the role that social experiences and context
play in the construction and development of knowledge (Beraiter and Sear-
damalia, 1998; Bransford, Brown, and Cocking, 1999; Case, 1998; Keil, 1998;
Mandler, 1998; Wellman and Gelman, 1998).

There are many different types of knowledge and seemingly even more
terms used o describe them. In alphabetical order, some of the terms are: con-
ceptual knowledge, conditional knowledge, content knowledge, declarative
knowledge, disciplinary knowledge, discourse knowledge, domain knowledge,
episodic knowledge, explicit knowledge, factual knowledge, metacognitive
knowledge, prior knowledge, procedural knowledge, semantic knowledge, sit-
uational knowledge, soaocultural knowledge, strategic knowledge, and tacit
knowledge (see, for example, Alexander, Schallert, and Hare, 1991; defong and
Ferguson-Hessler, 1996; Dochy and Alexander, 1995; Ryle, 1949),

Soma of the different terms signity important differences among the vari-
eties of knowledge, whereas others are apparently just different labels for the
same knowledge category. Later in this chapter we point out that the distinchion
between "important differences” and “different labels” is central to the different
types and subtypes of knowledge in the revised Taxonomy: Given the many dif-
ferent terms and the lack of agreement about the many aspects of the knowledge
dimension, it is a difficult task to develop a taxonomy of knowledge that cap-
tures the complexity and comprehensiveness of cur knowledge base while be-
ing relatively simple, practical, and easy to use, as well as maintaining some par-
simony in the number of categories. In considering these multiple constraings,
we arrived at our four general types of knowledge: (1) Fachan! Kmowdestge, (2) Con-
ceptual Knowdedge, (3) Procedwral Knowledge, and (4) Metacognitive Enotoledge.

In the next major section of this chapter we define all four types of knowl-
edge along with their associated subtypes. First, however, we give our reasons
for including both factual and conceptual knowledge and for including
metacognitive knowledge.

A DISTINETION BETWEEN FACTUAL AND COMCEPTUAL HKMOWLEDGE

In cognitive psychology, declarative knowledge is usually defined in terms of
“knowing that”: kwowing that Bogota is the capital of Colombia, or knowing that
8 square is a bwo-dimensional figure with four perpendicular sides of equal



Section I The Revised Taxonomy Structure

length. This knowledge can be (1) specific content elements guch as terms and
facts or (2) more general concepts, principles, models, or theories (Alexander,
Schallert, and Hare, 1991; Andersan, 1983; deJong and Ferguson-Hessler, 1996;
Dochy and Alexander, 1995). In the revised Taxonomy, we wanbed bo distin-
guish knowledge of discrete, isolated content clements (i.c., terms and facts)
from knowledge of larger, more organized bodies of knowledge (ie., concepts,
principles, models, or theories).

This differentiation parallels a general distinction in cognitive psychology
between the knowledpge of “bits of information” and more general “mental
models,” “schemas,” or “theories” {implicit or explicit) that individuals may
use to help them organize a body of information in an interconnected, non-
arbitrary, and systematic manner. Accordingly, we have reserved the term
Factual Knowledge for the knowledge of discrete, isolated “bits of information”
and the term Conceptual Knowledge for more complex, organized knowledge
torms. We think this is an important distinction for teachers and other educa-
tors to make.

Moreover, research has shown that many students do not make the
important connections between and among the facts they leam in class-
rooms and the larger system of ideas reflected in an expert’s knowledge of a
discipline. Although developing expertise in an academic discipline and dis-
ciplinary ways of thinking is certainly an important goal of education,
students often do not even learn to transfer or apply the facts and ideas they
leamn in classrooms to understanding their experiences in the everyday world.
This is often labeled the problem of “inert” knowledge; that is, stodents often
seem o acquine a great deal of factual knowledge, but they do not understand
it at a deeper level or integrate or systematically organize it in disciplinary or
useful ways (Berelter and Scardamalia, 1998; Bransford, Brown, and Cocking,
1999).

One of the hallmarks of experts is that not only do they know a lot about
their discipline, but also their knowledge is organized and reflects a deep un-
derstanding of the subject matter. In combination, Conceptual knowledge and
deep understanding can help individuals as they attempt to transfer what they
have learned to new situations, thereby overcoming some of the problems of
inert knowledge (Bransford, Brown, and Cocking, 1999).

Accordingly, on both empirical and practical grounds, we distinguish be-
tween Foctual knowledge and Conceplual knowledge. Tne distinction may not be
appropriate in terms of formel psychological models of knowledge representa-
ton (e.g. propositional network models or connectionist models), but we do
think it has meaning for classroom instruction and assesament. Educational ob-
jectives can focus both the teacher and studenits on acquiring small bits and
pieces of knowledge without concern for how they “fit” within 2 larger disci-
plinary or more systematic perspective. By separating Factual krowledge from
Comceptual knowiedge, we highlight the need for educators to teach for deep un-
derstanding of Conceptunl knowladge, not just for remembering isolated and
amall bits of Factual knowledge.
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A RATIONALE FOR METACOGNITIVE KNOWLEDGE

Cur inclusion of Metacogmitive knowledge reflects recent research on how stu-
dents’ knowledge about their own cognition and control of their own cogni-
tion play an important role in learning (Branstord, Brown, and Cocking, 1999;
Sternberg, 1985; Zimmerman and Schurnk, 1998). Although behaviorist psy-
chology models generally excluded ideas such as consciousness, awareness,
self-reflection, self-regulation, and thinking about and controlling one’s own
thinking and learning, current cognitive and social constructivist models of
learning emphasize the importance of these activities. Because these achivities
focus on cognition itself, the prefix miets is added to reflect the idea that
metacognition is about or “above” or “transcends” cognition. Social construc-
tivist modeks also stress self-reflective activity as an important aspect of learn-

ing. In this case, both cognitive and social constructivist models agree about
the importance of facilitating students’ thinking about thelr own thinking.

Accordingly, we have added this new category to the Taxonomy to refledt cur-
rent research and theory on the importance of metacognitive knowledge in
learning,.

The term metacognition has been used in many different ways, bul an im-
portant general distinction concems two aspects of metacognition: (1) knowl-
edge about cognition and (2) control, monitoring, and regulation of cog-
nitive processes. The latter is also called metacognitive control and regulation
as well as more generally, self-regulation (Boekaerts, Pintrich, and Zeidner,
2000; Bransford, Brown, and Cocking, 1999; Brown, Bransford, Ferrara, and
Campione, 1983; Pintrich, Wolters, and Baxter, in press; Zimmerman and
Schunk, 1998). This basic distinction between metacognitive knowledge
and metacognitive control or self-regulation parallels the two dimensions in
our Taxomomy Table. Accordingly, we have limited Metncognitive knowizdge to
knowledge about cognition. The aspect of metacognition that involves
metacognitive control and self-regulation reflects different types of cognitive
processes and therefare fits into the cognitive process dimension, which is dis-
oussed in Chapter 5.

Metaeogwitioe knowdadge includes knowledge of general strategies that may
be used for different tasks, the conditions under which these strategies may be
used, the extent to which the strategies are effective, and self-knowledge
{Bransford, Brown, and Cocking, 1999; Flavell, 1979; Pintrich, Wolbers, and Bax-
ter, in press; Schneider and Pressley, 1997). For example, learners can know
about different strategies for reading a chapter in a textbook and also about
strategies to monitor and check their comprehension as they read. Learners
alsn activate relevant knowledge about their own strengths and weaknesses on
the reading assignment as well as their motivation for completing the assign-
ment. For example, students may realize that they already know a fair amount
about the topic of the chapter in the textbook and that they are interested in the
topic. This Metacognitive knowledge could lead them to change their approach to
the task by adjusting their speed or using an entirely different approach.
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Learners also can activate the relevant situational, conditional, or cultural
knowledge for solving a problem in a certain context {a.g,, in this classroom, on
this type of test, in this type of situation, in this subculture). For example, they
may know that the teacher uses only multiplechoice tests, Furthermore, they
know that multiple-choice tests require only recognition of the correct answesrs,
not actual recall of the information as in essay teste. This Metacognitine lnowi-
edge might influence how they prepare for the test,

Drring the meetings that led to the preparation of this revised Taxonomy,
we discussed frequently and in great detail both the inelusion and proper
placement of Metacognitive knowoledge. Cur inclusion of Metacogwitive knowledge
is predicated on our belief that it is extremely important in understanding and
facilitating learning, a belief that is consistent with the basic precepts of cogni-
tive psychology and supported by empirical research (Bransford, Brown, and
Cocking, 1954), Just as the original Taxonomy raised the possibility of teaching
for “higher-order” objectives, our revised framework paints to the possibility
of teaching for Melacognitive inowledge as well as self-regulation,

In terms of proper placement, we debated several issues. Should Metacag-
nitive krineledyge be a separate dimension, thus producing a three-dimensional
figure? Should the focus of Metacognitive knowledge be on metacognitive
processes and self-regulation rather than knowledge and, if so, wouldn‘t it be
better placed along the Cognitive Process dimension of the Taxonomy Table?
Doesn't Mefacognitive knpuledge overlap with Factual, Conceptual, and Proce-
dural knowledge and, if so, isn't it redundant? These are legitimate questions we
grappled with for a long Hime.

We chose to place Metacognitive knowledge as a fourth knowledge category
for two primary reasons. First, metacognitive control and self-regulation re-
quire the use of the cognitive processes included on the other dimension of the
Taxonomy Table. Metacognitive control and self-regulation invalve processes
such as Remenber, Linderstand, Apply, Analyze, Evatuate, and Create. Thus, adding
metacognitive control and self-regulation processes to the cognitive process di-
mension was seen as redundant, Second, Factual, Conceptual, and Procedicral
kmmoledge as conceived in the original Taxonomy pertain to subject matter con-
tent. In contrast, Melacognitive knowledge is knowledge of cognition and about
oneself in relation to various subject matters, either individually or collectively
(e.g.. ail sciences, academic subjects in general).

OF course, Metacognitive knowledge does not have the same status as the
other three types of knowledge. We noted earlier that these types of knowledge
were developed through consensus within a seientific or diseiplinary commu-
nity. This is clearly not the case with self-kmoawledge (D), which is based on an
individual's own self-awareness and knowledge base. Strategic knotledge (Da)
and knowledge abont cogmitine tasks (D) have been developed within different
communities. For example, cognitive has deve a wealth of in-
ﬁ.‘:rn'l.:titmw the usefulness ﬂdimﬁﬁﬁ sunlegiuﬂidmmr}r, learn-
ing, thinking, and problem solving. When students come to know and under-

stand metacognitive knowledge about stratepies that s based on scientific
research, they may be better prepared than when they rely on their own idio-
syneratic strategies for learning,
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CATEGORIES OF THE KNOWLEDGE DIMENSION

Four types of knowledge are listed in Table 4.1. The first three categories of our
revised framework include all the knowledge categories from the original Tax-
onomy (see Appendix B). Some of the labels are difforent, however, and some
of the original subtypes are collapsed into more general categories. Moreover,
reflecting the prescient nature of the original Hemdbook, much of the text and
many of the examples in the sections that follow are taken from the original
Handbook. Finally, as we mentioned earlier, the fourth category, Metacogmitive

knowledge, and its subtypes are all new.

FAcTuaL KNOWLEDGE

Factual knowiedge encompasses the basic elements that experts use in commu-
nicating about their academic discipline, understanding it, and organizing it
aystematically. These elements are usually serviceable to people who work in
the discipline in the very form in which they are presented; they need little or
no alteration from one use or application to another. Factual kneadedge contains
the basic elements students must know if they are to be acquainted with the
discipline or to solve any of the problems in it. The elements are usually symbols
associated with some concrete referents, or “strings of symbols” that convey
impartant information. For the most part, Factual knowledge exists at a relatively
low level of abstraction,

Because there is a tremendous wealth of these basic elements, it is almost
inconceivable that a student could leamn all of them relevant to a particular sub-
ject matter, As our knowledge increases in the social sciences, sciences, and -
manities, even experts in these lelds have difficalty keeping up with all the
new elements, Consequently, some seloction for educational purposes is almost
always required. For classification purposes, Factual knotiledge may be distin-
guished from Cowceptual knoteledge by virtue of its very specificity; that is, Fac-
tual knotiiledge can be isolated as elements or bits of information that are be-
lieved to have some value in and of themselves. The two subtypes of Faetual

are knowledge of termmology (Aa) and knotwledge of specife defails and
elemenis {Ab),

Ap, KNOWLEDGE oF TERMINOLOGY

Enomledge of terminplogy includes knowledge of spacific verbal and nonverbal la-
bels and symbols (e.g., words, numerals, signs, pictures). Each subject matter con-
tains & large number of labels and symbaols, both verbal and nonverbal, that have
particular veferents. They are the basic language of the discipline—the sharthand
vmed by experts to express wiat they know. In any attempt by experts to commu-
nicate with others about phenomena within their discipline, they find it neces-
sary to use the special labels and symbols they have devised. In many cases it is
impossible for experts to discuss problems in their discipline without making use
of essential terms. Chuite literafly, they are unable to even think about many of the
phenomena tn the discipline unless they use these labels and symbaols.
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MaJoRr TYPES AMND SUBTYPES EXAMPLES

A. FacTuaL nMowLEDaE—]he basic elements students must know to be scquainted with a

discipline or solve problems in it
Aa. Knowledge of terminology Technical vocabulary, musical symbols
As. Knowledge of apecific details and Major natural resources, reliable sources of
alements information

B. comceptuaL KNowLEnaE—The interrelationships among the basic elementy within a larger
structure that enable them to function together

Ba. Knowledge of classifications and Pertods of geological ime, forms of business
categories ownership

Ba. Knowledge of principles and Pythagorean theorem, law of supply and demand
generahizations

Bec. Knowledge of theories, models, and Theory of evolution, structure of Congress
struciurnes

€. ProcEouRaL xnowLzoss—How to do something, methods of inquiry, and criteria for using

Ca. Knowledge of subject-specific skillsand  Skills used in painting with watercolors,
algorithms whole-number division algorithm

Cu. Knowledge of subject-specific techniques  Interviewing techniques, scientific method
and methods

Ce. Knowledge of criteria for determining Criteria used to determine when to apply a
whan o use appropriate procedures procedure involving Mewton's second law, criteria

used to judge the teasibility of using a particular
method 1o estimate business costy

D. Meracoenitive knowLesae—Fnowledge of cognition in general as well as awareness and
knowledge of one's own cognition

Da. Strategic knowledpge Knowledge of outlining as 8 means of capturing
the structure of a unit of subject matter in a text-
book, knowledge of the use of heuristics

De. Knowledge about cognitive tasks, Enowledge of the types of tests particular teachers
including appropriate contextual and admindster, knowledge of the cognitive demands
conditional knowledge of different tasks

De. Self-knowledge Knowiledge that eritiquing essays i a personal

strength, whereas writing essays is a personal
weakness; awareness of one's own knowledge
level
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The novice learner must be cognizant of these labels and symbols and
learn the generally accepted referents that are attached to them. As the expert
must communicate with these terms, so must those learning the discipline
have a knowledge of the terms and their referents as they attempt to compre-
hend or think about the phenomena of the discipline.

Here, to a greater extent than in any other eategory of knowledge, ex-
perts find their own labels and symbols so useful and precise that they are
likely to want the learner to know more than the leamer really needs to know
or can learn. This may be especiaily true in the sciences, where athempts age
made to use labels and symbols with great precision. Scientists find it diffi-
cult to express ideas or discuss particular phenomena with the use of other
symbols or with “popular” or “folk knowledge” terms more familiar to 2 lay
population.

EXAMPLES OF KNOWLEDGE oF TERMINOLOGY

= Knowledge of the alphabet

« Knowledge of scientific terms (e.g., labels for parts of a cell, names for sub-
atomic particles)

= Knowledge of the vocabulary of painting

= Knowledge of important acoounting terms

s Enowledge of the standand representational symbols on maps and charts

« Knowledge of the symbols used to indicate the correct pronunciation of
words

AB. KNOWLEDGE OF SPECIFIC DETAILS AND ELEMENTS

Knowledee of specific details and elemenis refers to knowledge of events, loca-
tions, ﬁple, dates, sources of information, and the like. It may include very
precise and specific information, such as the exact date of an event or the ex-
act magnitude of a phenomenan. It may also include approximate informa-
ton, such as a time period in which an event ocourred or the general order of
magnitude of a phenomenon. Specific facts are those that can be isolated a=
separabe, discrobe elements in contrast to those that can be known only ina
larger context. :

Every subject matter contains some events, locations, people, dates, a nd
other details that experts know and believe to represent important knowled ge
about the field. Such specific facts are basic information that experts I.IH-E::I.H.II:IE-
scribing their field and in thinking about specific problems or topics i the
field. These facts can be distinguished from terminology, in that terminology
generally represents the conventions or agreements within a field (i.e., a com-
mon language), whereas facts represent findings arrived at by means other
than consensual agreements made for purposes of communication. Subtype
Ab also includes knowledge about particular books, writings, and other
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sources of information on specific topics and problems. Thus, knowledge of
a SI;F-Eflﬂl: fact and knowledge of the sources of the fact are classified in this
subtype.

Again, the tremendows number of specific facts forces educators {e.g., cur-
riculum specialists, textbook authors, teachers) to make choices about what is
basic and what is of secondary importance or of importance primarily to the
expert. Educators must also consider the level of precision with which differ-
ent facts must be known, Frequently educators may be content to have a stu-
dent learn only the approximate magnitude of the phenomenon rather than its
precise quantity or 1o learn an approximate fime period rather than the
date or time of a specific event. Educators have considerable difficulty deter-
mining whether many of the specific facts are such that students should learn
them as part of an educational unit or course, or they can be left to be acquired
whenever they really need them,

EXAMPLES OF KNOWLEDGE oF SPECIFIC DETAILS AND ELEMENTS

* Knowledge of major facts about particular cultures and societies

* Knowledge of practical facts important to health, citizenship, and other
human needs ard concerns

Knowledge of the mare significant names, places, and events in the news

= Knowledge of the reputation of a given author for presenting and inter-
preting facts on governmental problems

* Knowledge of major products and exports of countries

* Knowledge of reliable seurces of information for wise purchasing

B. CONCEPTUAL KNOWLEDGE

Conceptual knowledge includes knowledge of categories and classifications and
the relationships between and among them—maore complex, organized knowl-
edge forms. Conceptual knowiedge includes schemas, mental models, or implicit
or explicit theories in different cognitive psychological models. These schemas,
models, and theories represent the knowledge an individual has shout haw a
particular subject matter is organized and structured, how the different parts
or bits of information are interconnected and interrelated in a more systematic
manner, and how these parts function together. For example, a mental model
for why the seasons occur may inchsde ideas about the carth, the gun, the rota-
tion of the earth around the sun, and the tilt of the earth toward the sun at dif-
ferent times during the year. These are not just simple, isolated facts about the
earth and sun but rather ideas about the relationships between them and how
they are linked to the sensonal changes. This type of conceptual knowledge
might be one aspect of what is termed “disciplinary knowledge,” or the way
experts in the discipline think about a phenomenon—in this case the scientific
explanation for the occurrence of the seasons.
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Conceptual ko] includes three subtypes: knowledge of elassifications and
categories (Ba), hmﬁ;re of principles and generalizations (Bb), and fenowledge ﬂf
theories, models, and structures (Be). Classificationa and cavegories form the b«:‘f‘-iE
for principles and generalizations, These, in tam, form the basis for theories,
models, and structures. The three subtypes should capture a great deal of the
knowledge that is generated within all the different disciplines.

BA. KNOWLEDGE OF CLASSIFICATIONSE AND EA‘I‘EMHII:I_

Subtype Ba includes the specific categories, classes, divisions, and arrangements
that are used in different subject matters. As a subject matter develops, individu-
als who work on it find it advantageous to develop classifications and categories
that they can use to structure and systematize the phenomena, This fype of
knowledge is somewhat more general and often more abstract than the knowl-
edge of terminology and specific facts. Each subject matter has a set of categories
that are used to discover new elements as well as to deal with them once they
are discovered. Classifications and categories differ from terminology and facts
in that they form the connecting links between and amaong specific elements.

When one is writing or analyzing a story, for example, the major categories
include plot, character, and setting. Note that plot as a category is substantially
different from the plot of this story. When the concern is plot as a category, the
key question is What makes a plot a plot? The category “plot” is defined by
what all specific plots have in common. In contrast, when the concern is the
plot of a particular story, the key question is What is the plot of this story?—
kmowledge of specific detwils and elements (Ab). _

Sometimes it is difficult 1o distinguish knowledge of classifications and cate-
goties (Ba) from Factual knowledge (A). To complicate matters further, basic
classifications and categories can be placed into larger, more comprehensive
classifications and categories. In mathematics, for example, whole numbers,
integers, and fractions can be placed into the category !-a_limnl rEuml:u:m, Each
larger category moves us away from the conerete specifics and into the realm
aof the abstract. _

For the purposes of our Taxonomy, several characteristics are usr:fullm dis-
tinguishing the subtypes of knowledge. Classifications and categories are
largely the result of agreement and convenience, whema_s knuwlledg&ﬂfspre-
cific details stems more directly from observation, ExpThrmmtahn?. a_r;fd Pimv
covery. Knowledgr of classifications and calegories is commonly a reflection oW
experts in the field think and attack problems, whereas knowledge of which
specific details become important is derived from the results of such thought
and problem solving. .

Enowledge of classifications and cofegories is an lmpnmm.asped‘nf dE‘I.rEil:rp-
ing expertise in an academic discipline. Proper classification of information
and experience into appropriate categories is a classic sign of leaming and
development. Moreover, recent cognitive research on conceptual change
and understanding suggests that student learning can be constrained by
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misclassification of information into inappropriate categories. For exam le,
Chi and her colleagues {see Chi, 1992: EhL,gT:ftta.. and .:IEELHuw, 1994; Slufu,
Chi, and Joram, 1995) suggest that students may have difficulty understand-
ing b_aﬂil: science concepts such as heat, light, force, and electricity when they
classify these concepts as material substances rather than as processes. Onoe
concepls are classified as substances or objects, students Invoke a whaole
range of characteristics and properties of “objects.” As a result, students try to
apply these object-like characteristics to what are better described in scientific
terms as processes. The naive categorization of these concepts as substances
does not match the more scientifically accurate categorization of them as

The categorization of heat, light, force, and electricity as substances
becomes the basis for an implicit theory of how these pmw:% are supposed
to operate and leads to systematic misconceptions about the nature of the
processes. This implicit theory, in tumn, makes it difficult for students to
develop the appropriate scientific understanding. Accordingly, learning the
appropriate classification and category system can reflect a “conceptual
change” and result ina more appropriate understanding of the concepts than
]Eal-l:;Elﬂal'?ing their definitions {as would be the case in the Factual knowledge

oy},

For several reasons, it seems likely that students will have greater diffi-
culty learning knowledge of classifications and categories than Factual kemonladige.
First, many of the classifications and categories students encounter represent
relatively arbitrary and even artificial forms of knowledge that are meaning-
ful only to experts who recognize their value as tools and techniques in their
work, Second, students may be able to operate in their daily life without
knowing the appropriate subject matter cassifications and categories to the
level of precision expected by experts in the field. Third, knouwledge of classifi-
cations amd categories requires that students make connections among specific
content elements (1e., terminology and facts). Finally, as classifications and
categories are combined to form larger classifications and categories, learn-
ing becomes more abstract. Nevertheless, the student is expected to know
these classifications and categories and to know when they are appropriate
or useful in dealing with subject matter content. As the student begins
to work with a subject matter within an academic discipline and learns how
to use the tools, the value of these classifications and categories becomes
apparent,

EXAMPLES oF KNOWLEDGE OF CLASSIFICATIONS AND CATEGORIES
* Knowledge of the variety of types of literature
* Knowledge of the various forms of business ownership
* Knowledge of the parts of sentences {e-g.. nouns, verbs, adjectives)
* Knowledge of different kinds of psychological problems
* Knowledge of the different periods of geologic time
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BE. HNOWLEDGE OF PRINCIPLES AND GENERALIZATIONS

As mentioned earlier, principles and generalizations are composed of classifi-
cations and categories, Principles and generalizations tend to deminate an aca-
demic discipline and ame used to study phenomena or solve problems in the
discipline. One of the hallmarks of a subject matter expert is the ability to rec-
ognize meaningful patterns (e.g., generalizations) and activate the relevant
knowledge of these patterms with little cognitive effort (Bransford, Brown, and
Cocking, 1999). ol
Subtype Bb includes knowledge of particular abstractions that summarize
obgervations of phenomena. These abstractions have the greatest value in de-
scribing, predicting, explaining, or determining the most appropriate and rele-
vant action or direction fo be taken Principles and generalizations bring
together large numbers of specific facts and events, describe the processes and
interrelationships among these specific details (thus forming classifications
and categories), and, furthermore, describe the processes and interrelation-
ghips ameng the classifications and categories. In this way, they enable the
expert bo begin to organize the whole in a parsimonious and coherent manner.
Principles and generalizations tend to be broad ideas that may be diffscult
for students to understand because students may not be thoroughly ac-
guainted with the phenomena they are intended to summarize and organize. If
students do get to know the principles and generalizations, however, they have
a means for relating and erganizing a great deal of subject matter. As a result,
they should have maore insight into the subject matter as well as better memory
of it.

EXAMPLES OF KNOWLEDGE OF PRINCIPLES AND GEMERALITATIONS

* Knowledge of major generalizations about particular cultures

* ¥nowledge of the fundamental laws of physics

* Knuwledge of the principles of chemistry that are relevant to life processes
and health

* Knowledge of the implications of American foreign trade policies for the
international economy and international good will

* Knowledge of the major principles involved in leaming

* Knowledge of the principles of federalism

* Knowledge of the principles that govern rudimentary arithmetic opera-
tions (e.g., the commutative principle, the assoclative principle)

Bc. KNOWLEDGE oF THEORIES, MODELS, AND STRUCTURES

Subtype Be includes knowledge of principles and generalizations together
with their interrelationships that present a clear, rounded, and systemic view
of a complex phenomenon, problem, or subject matter. These are the most ab-
stract formulations. They can show the interrelationships and organization of a
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great range of specific details, classifications and categories, and principles and
generalizations. This subtype, Be, differs from Bb in its emphasis on a set of
principles and generalizations related in some way to form a theory, model, or
structure. The principles and generalizations in subtype Bb do not need to be
related in any meaningful way.

Subtype Be includes knowledge of the different paradigms, epistemolo-
gies, theories, and models that different disciplines use to describe, under-
stand, explain, and prodict phenomena. Disciplines have different paradigms
and epistemologies for structuring inquiry, and students should come to know
these different ways of conceptualizing and organizing subjoct matfer and ar-
eas of research within the subject matter. In biology, for example, knowledge of
the theory of evalution and how to think In evalutionary lerms to explain dif-
ferent biological phenomena is an important aspect of this subtype of Concep-
tual knowledge. Similarly, behavvioral, cognitive, and social constriactivist theo-
ries in psychology make different epistemplogical assumptions and reflect
different perspectives on human behavior, An expert in a discipline knows not
cmly the different disciplinary theories, models, and structures but also their
relative strengths and weaknesses and can think "within®™ one of them as well
as “outside” any of them

EXAMPLES OF KNOWLEDGE OF THEORIES, MODELS, AND STRUETURES

» Knowledge of the interrelationships among chemical principles as the
basis for chemdcal thearies

o Knowledge of the overall structure of Congress (L.e., organization, functions)
* Knowledge of the basic structural organization of the local city government
o Knowledge of a relatively complete formulation of the theory of evolution
* Knowiedge of the theary of plate tectonics
* Knowledge of genetic models {eg., DNA)

C. PROCEDURAL KNOWLEDGE

Procedural knowledge is the “knowledge of how" to do something. The “some-
thing” might range from completing fairly routine exercises to solving novel
problems. Procedural knewledge often takes the form of a series or sequence of
steps to be followed. It includes knowledge of skills, algorithms, techniques,
and methods, collectively known as procedures (Alexander, Schallert, and
Hare, 1991; Anderson, 1983; deJong and Ferguson-Hessler, 199; Dochy and
Alexandes, 1995). Procedural knowledge also includes knowledge of the criteria
used to determine when to use varous procedures, In fact, as Bransford,
Brown, and Cocking (1999) noted, not only do experts have a great deal of
knowledge about their subject matter, but their knowledge is “conditionalized ™
s that they know when and where to use it

Whereas Factual kmoledge and Conceptual knowledge represent the “what”™
of knowledge, procedural knowledge concerns the “how.” In other words, Pro-
cedural knptledge reflects knowledge of different “processes,” whereas Factual
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knewledge and Conceptual knowledge deal with what might be termed “prod-
uets.” It is important 1o note that Procedural kmowladge represents only the
knowledge of these procedures; their actual use is discussed in Chapter 5.

In contrast to Metacognitive knowledge (which includes knowledge of more
general strategies that cut across subject matters or academic disciplines), Fro-
cedural knowredge is specific or germane to particular subject matters or aca-
demic disciplines. Aceordingly, we reserve the term Procedural knowledge for the
knowledge of skills, algorithms, techniques, and methods that are au'b}a;:.t spe-
cific or discipline specific. In mathematics, for example, there are alguml-nms
fior performing Jong division, solving quadratic equations, and establishing the
congruence of triangles. In science, there are general methods for desipning
and performing experiments. In social studies, there are pl'ﬂi.‘.ﬁd.l._ll'l!i- .f-ur Tead-
ing maps, estimating the age of physical artifacts, and EdﬂEEﬁﬂg_hlﬂIFHEE] data,
In language arts, there are procedures for spelling words in English and for
generating grammatically correct sentences, Because of the subject specific na-
e of these procedures, knowledge of them also reflects specific disdplinary
knowledge or specific disciplinary ways of thinking in contrast to general
stratogies for problem solving that can be applied across many disciplines.

CA, KNOWLEDGE OF SUBJECT-SPECIFIC SKILLS AND ALEORITHME

As we mentioned, Procedural knowiedge can be expressed as & series Of sequence
of steps, collectively known as @ procedure. Sometimes the steps are followed
in a fixed order; at other times decisions must be made about which step o per-
form next. Similarly, sometimes the end result is fixed (e.g., there is a single
prespecified angwer); in other cases it is not. Although the process may be ei-
thet fixed or more open, the end result is generally considered fl:mi in llﬂssuil:n-
type of knowledge. A common example is h-mwledggnfaLgnnux{ns used vn.I:h
smathematics exercises, The procedure for multiplying fractions in arithmetic,
when applied, generally results in a fixed answer (barring computational mis-
takes, of course). .

Although the concem here is with Procedural knaseledge, the result of using
Procedural kmowledge |s often Factual knowledge or Concephual knowledge. For
example, the algorithm for the addition of whole numbers that we use to add
2 and 2 is Procedural knowledge; the answer 4 is simply Facfual ktowledge. Once
again, the emphasis here is on the student’s knowledge of the procedure rather
than on his or her ability to use it.

EXAMPLES OF KNOWLEDSE OF SUBJECT-SPECIFIC SHILLS
AND ALGORITHMS
+ Knowledge of the skills used in painting with watercolors

Knowledge of the skills used to determine word mearing based on strnsc-
tural analysis

Knowledge of the various algorithms for solving quadratic equations
Knowledge of the skills imvolved in performing the high jump
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CB. HNOWLEDGE OF SUBJECT-SPECIFIc TECHNIQUES AND METHODS

In contrast with specific skills and algorithms that usually end in a fixed result,
some procedures do not lead to & single predetermined answer or solution, We
can follow the general scientific method in a somewhat sequential manner to
design a study, for example, bul the resulting experimental design can vary
greatly depending on a host of factors. In this subtype, Ch, of Procedural knowl-
edge, then, the resull {s more open and not fived, in contrast to subtype Ca,
Knowladge of skills and algorithms.
Knmeledye of subfect-specific fechnigues and methods includes knowledge that
i largely the result of consensus, agreement, or disciplinary norms rather than
knowledge that is more directly an outeome of observation, experimentation,
or discovery. This subtype of knowledge generally reflacts how experts In the
field or discipline think and attack problems rather than the resulis of such
thought or problem solving. For example, knowledge of the general sclentific
method and how to apply it to different situations, including social situations
and policy problems, reflects a “scientific” way of thinking. Another example
is the “mathematization® of problems not originally presented as mathematics
problems. For example, the simple problem of choosing a checkout line in a
store can be made into a mathematical problem that draws on mathie-
matical knowledge and procedures {e.g., number of people in each line, num-
ber of items per persan),

EXAMPLES OF KNOWLEDGE OF SUBJECT-SPECIFIC TECHNIQUES
AND METHODS
» Knowledge of research methods relevant to the social sciences
» Knowledge of the techniques used by scientists in seeking solutions to
problems
« Knowledge of the methods for evaluating health concepts

s Enowledge of various methods of likerary criticison

Cc. KNOWLEDGE OF CRITERIA FOR DETERMINING WHEN To USE

APPROPRIATE PROCEDURES

In addition to knowing subject-specific procedures, students are expected to
know when to use them, which often involves knowing the ways they have
been used in the past, Such knowledge s nearly always of a historical or ency-
clopedic type. Though simpler and perhaps less funchional than the ability to
actually use the procedures, knowledge of when to use appropriate procedures
is an important prelude to their proper use, Thus, before engaging in an in-
guiry, students may be expected to know the methods and techniques that
have been used in similar inquiries. At a later stage in the inquiry, they may be
expected to show relationships between the methods and techniques they ac-
tually employed and the methods employed by others.

Here again is a systematization that is used by subject matter experts as
they attack problems in their field. Experts know when and where to apply
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their knowledge. They have criteria that help them make decisions about when
and where to use different types of subject-specific procedural knowledge; that
is, their knowledge is “conditionalized,” in that they know the conditions un-
der which the procedures are to be applied (Chi, Feltovich, and Glaser, 1981},
For example, in solving a physics problem, an expert can recognize the r:.rpe_uf
physics problem and apply the appropriate procedure (e.g., a problem that in-
volves Newton's second law, F = ma). Students therefore may be expected to
make use of the criteria as well as have knowledge of them.

The ways in which the criteria are used in actual problem situations is dis-
cussed in Chapter 5. Here, we refer only to kmowledge of criteria for determming
when to wse appropriate procedures. The criteria vary markedly from subject mat-
ter to subject matter. Initially, they are likely to appear complex and ‘abstract to
students; they acquire meaning as they are related to concrete situations and
problems.

EXAMPLES OF KNOWLEDGE OF CRITERIA FOR DETERMINING WHEN
ToO USE APFROPRIATE PROCEDURES

 Knowledge of the criteria for determining which of several fypes of essays
to write (e.g., expository, persuasive}

+ Knowledge of the criteria for determining which method to use in solving
algebraic equations

» Knowledge of the criteria for determining which statistical procedure o
use with data collected in a particular experiment

 Knowledge of the criteria for determining which technique to apply to
create a desired effect in a particular watercolor painting

D. METACOGMITIVE KNOWLEDGE

Matacogwitive knowledge is knowledge about cognition in general as well as
a.wamrfe,-:ﬁ of and knowledge about one's own cognition, One of the hallmarks
of theory and research on learning since the publication of the original Hand-
book is the emphasis on making students more aware of and responsible for
their own knowledge and thought. This change cuts across ditferent theoretical
approaches to leamning and development from neo-Plagetian models, to cogni-
tive and information processing models, to Vygotskian and cultural or situirted
learning models. Regardless of their theoretical perspective, researchers gener-
ally agree that with development students will become more aware of their
own thinking as well as more knowledgeable about cognition in general, and
as they act on this awareness they will tend ko learn better (Bransford, Brown,
and Cocking, 1994). The labels for this general developmental trend vary from
theary to theory but include metacognitive knowledge, metacognitive aware-
s, self-awareness, self-reflection, and self-regulation.

As we mentioned earlier, an important distinction in the field is between
knowledge of cognition and the monitoring, control, and regulation of cog-
nition (c.g., Bransford, Brown, and Cocking, 1999; Brown, Bransford, Ferrara,
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and Campione, 1983; Flavell, 197%; Paris and Winograd, 1990; Pintrich,
Wolters, and Baxter, in press; Schneider and Pressley, 1997; Zimmerman and
Gchunk, 1998). Recognizing this distinction, in this chapter we describe cnly
students’ knowledye of various aspects of cognition, not the actual monitor-
ing, control, and regulation of their cognition. In the way that the other types
of knowledge described in this chapter are acted upon in some way by the
cognitive processes described in Chapter 5, the same is true of Metacogmitine
kni

In Flavell's (1979) classic article on metacognition, he suggested that
metacognition included knowledge of strategy, task, and person variables, We
have represented this general framework in our categories by including stu-
dents’ Jmowledge of general strategies for leamming and thinking (strategic
knoudedgy) and their knowledge of cognitive tasks as wall as when and why to
use these different strategies (knewledge about cognitive tasks). Finally, we in-
clhude knowledge about the self (the person variable} in relation o both cogni-
tive and motivational components of performance (self-kmowledge).

DA. STRATEGIC KNOWLEDGE

Strategic knowledge is knowledge of the general strategies for learning, thinking,
and problem solving, The strategies in this subtype can be used across many
different tasks and subject matters, rather than being most useful for one par-
ticular type of task in one specific subject area (e.g., solving a quadratic equa-
ton or applying Ohm's law).

This subtype, Da, includes knowledge of the variety of sirategies that stu-
dents might use to memorize materiel, exlract meaning from fext, or com-
prehend what they hear in classronms or read in books and other course mate-
rlals. The large number of different learning strategles can be grouped into
three gemeral categories: rehearsal, elaboration, and organizational (Weinstein
and Mayer, 1986). Rehearsal strategies involve repeating words or terms to be
recalled over and over to oneself; they are generally not the most effective
strategies for deeper levels of learning and comprehension, In contrast, elabo-
ration strategies include the use of various mnemonics for memory tasks as
well as techniques such as summarizing, paraphrasing, and selecting the main
idea from texts. Blaboration strategies foster deeper processing of the material
b be learned and result in better comprehension and learning than do reheansal
atrategies. Organizational strategies include varions forms of outlining, draw-
ing “cognitive maps” or conoopt mapping, and note taking: stadents transform
the material from one form to another, Organizational strategies usually result
in better comprehension and learning than do rehearsal strategi

Ity addition to these general leaming strategies, students can have knowl-
edge of various metacognitive strategies that are useful in planning, monitor-
ing, and regulating their cognition. Students can eventually use these strategies
to plan their cognition (e.g., set subgoals), monitor their cognition (e.g., ask
themselves questions as they read a piece of text, check their answer to a math
problem), and regulate ﬂ'beumgnltm {e.g., Te-read something they don't un-
derstand, go back and “repair” their calculating mistake in a matn problem).
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Again, in this category we refer bo students’ knowledge of these various strate-
gles, not their actual nse.

Finally, this subtype, Da, indludes general strategies for problem solving
and thinking (Baron, 1994; Nickerson, Perking, and Smith, 1985; Sternberg,
1985). These strategies represent the various general heuristics students can use
to solve problems, particularly ill-defined problems that have no definitive so-
lution method. Examples of heuristics are means-ends analysis and working
backward from the desired goal state. In addition to problem-solving strate-
gies, there are general strategies for deductive and inductive thinking, includ-
in.g evaluating the validity of different logical statements, avoiding dreulanity
in arguments, making appropriate inferences from different sources of data,
and drawing on appropriate samples to make inferences (Le., avoiding the
availability heuristic—making decisions from convenient instead of represen-
tative symbols).

EXAMPLES OF STRATEGIC KNOWLEDGE

* Knowledge that rehearsal of information (s one way to retain the
infiormation

= Knowledge of various mnemonic steategies for memory (e.g., the use of
acranyms such as Roy G Biv for the colors of the spectrum.)

» Knowledge of various elaboration strategies such as paraphrasing and
BUFAmAriZing

* Krowledge of various organizational strategies such as outlining or
diagramming

* Knowledge of planning strategies such as sething goals for reading

» Enowledge of comprehension-monitoring strategies such as self-testing or
seli-questioning

* Knowledge of means-ends analysis as a heuristhe for solving an ill-defined
proflen

* Enowledge of the availability heuristic and the problems of failing to sam-
ple in an unbiased marnines

DE. KNOWLEDGE ABOUT COGNITIVE TASKS, INCLUDING CONTEXTUAL AND
CoONMDITIONAL KNOWLEDGE

In addition to knowledge about various strategies, individuals accumulate
knowledge about cognitive tasks, In his traditional division of Metacognitive
Brcweledge, Flavell (1979 included knowledge that different cognitive tasks can
be more or less difficult, may make differential demands on the cognitive sys-
tetn, and may require different cognitive strategies. For example, a recall bagk is
more difficult than a recognition task, The recall task requires the person to
search memory actively and retrieve the relevant information, whereas the
recognition task requires only that the person discriminate among alternatives
and select the correct or most appropriate answer.
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As students devalop knowladge of different leaming and thinking strate-
gies, this knowledge reflects both what general strategies fo use and how bo use
them. As with Procedural impwledge, however, this knowledge may not be suffi-
clent for expertise in leaming, Students also need fo develop the conditional
knowledge for these general cognitive strategies; in other words, they need to
develop some knowledge about the when and why of using these strategies
appropriately (Paris, Lipson, and Wixson, 1983). All these different strategies
may not be appropriate for all situations, and the learner must develop some
knowledge of the different conditions amd tasks for which the different strate-
ghies are most appropriate. Conditional knowledge rofers to knowledge of the
situations in which students may use Mifacogritioe knowledge, In contrast, Pro-
cedurnl knmuledge reters to knowledge of the situations in which students may
use subject-specific skalls, algorithms, techniques, and methods.

If one thinks of strategies as cognitive "tools” that help students construct
understanding, then different cognitive tasks require different tools, just as a
carpenter uses different tools for performing all the tasks that go into building
a house, OF course, one bool, such as a hammer, can be used in many different
ways for different tasks, but this is not necessarily the most adaptive use of a
hammer, particularly if other tools are better suited fo some of the tasks. In the
same way, certoin general learning and thinking strategies are better suited to
different tasks, For example, if one confronts a novel problem that is ill defined,
then general problem-solving heuristics may be useful. In contrast, if one con-
fronts a physics problem about the second law of thermodynamics, then more
specific Procedural knewledge is more useful and adaptive. An important aspect
of learning about strategies is the conditfional knowledge of when and why to
use them appropriately.

Another important aspect of conditional knowledge is the local situational
and general social, conventional, and cultural norms for using different strate-
gies. For example, a teacher may encourage the use of a certain strategy for
monitoring reading comprehension. A student who knows that strategy is bet-
ter able to meet the demands of this teacher’s classroom. In the same manner,
different cultures and subcultures may have norms for the use of different
strategies and ways of thinking about problems. Again, knowing these norms
can help students adapt to the demands of the culture in terms of solving the
problem. For example, the strategies used in a classroom learning situation may
not be the most appropriate ones o use in a work setting. Knowledge of the dif-
ferent sibuations and the cultural norms regasding the use of different strategies

within thoese sibuations is an important aspect of Melacogritioe krourdedge.

ExaAMPLES oF KNOWLEDGE ABOUT COONITIVE TASKS, INCLUDING
CONTEXTUAL AND CONDITIONAL KNOWLEDGE

= Enowledge that recall fsks (e, shorf-answeer ibems) generally make
more demands on the mdividual’s memory system than recognation tasks
{Le, multiple-choice items)

= Knowledge that a primary source book may be maore difficult to under-
stand than a general textbook or popular book
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= Knowledge that a simple memarization task (eg,, remembering a phone
number) may require only rehearsal

= Knowledge that elaboration strategies like summarizing and paraphrasing
can result in deeper levels of comprehension

» Knowledge that general problem-solving heuristics may be most usehul
when the individual lacks relevant subject- or task-specific knowledge or
in the absence of specific Provedural knowledge

# Knowledge of the local and general social, conventional, and cultural
norms for kow, when, and why o use different strategies

Dc. SELF-HNOWLEDGE

Along with kmowledge of differont strategies and cognitive tasks, Flavell (1979)
proposed that self-knmpledge was an Important component of metacognition. [n
his model self-knowledge includes knowledge of one’s strengths and weak-
nesses in relation to cognition and learning. For example, students who know
they generally do better on multiple-choice fests than on essay tests have some
seif-knowledge about their test-taking skills. This knowledge may be useful 1o
students as they study for the two different types of tests. In addition, one hall-
mark of experts is that they know when they do not know something and they
then have some general strategies for finding the needed and appropriate in-
formation. Self-awarencss of the breadth and depth of one's own knowledge
base 15 an important aspect of selfF-knowledge. Finally, students need to be
aware of the different types of general sitategles they are likely to rely on in dif-
ferent situstions, An awareness that one tends o overrely on a particular strat-
egy, when there may be other more adaptive strategies for the task, could lead
o a change in strategy use.

In addition to knowledge of one’s general cognition, individuals have be-
liefs about their motivation. Motivation is & complicated and confusing area,
with many models and theories available. Although motivational beliefs are
usually not considered in cognitive models, a fairly substantial body of litera-
ture is emerging that shows important links between students’ motivational
beliefs and their cognition and learning (Snow, Como, and Jackson, 1996; Pin-
trich and Schrauben, 1992; Pintrich and Schunk, 1996).

Aconsensus has emerged, however, around general social cognitive models
of motivation that propose three sets of motivational beliefs (Pintrich and
Schunk, 1996), Because these beliefs ar: social cognitive in nabure, they fit into
taxonomy of knowledge. The first set consists of salf-efficacy beliefs, that is, stu-
dents’ judgments of their capability o accomplish a specific sk, The second el
includes bellefs about the goals or reasons shudents have for pursuing a specific
task (e.g., leamning vs, getting a good grade). The third set contains value and
interest beliefs, which represent students’ perceptions of their personal interest
(liking) for a task as well as their judgments of how Important and useful the
task is to them. Just as stodents need to develop self-knowledge and awareness
about their own knowledge and cognition, they also need to develop self-
knowledge and awareness about their own motivation. Again, awareness of
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these different motivational beliefs may enable learners to monitor and regulate
their behavior in leamning situations in 2 more adaptive manner.

Self-knowledge is an important aspect of Mefocognitive knowledge, but the
accuracy of self-knowiedge seems to be most crucial for learning. We are not
advocating that teachers try to boost students’ “self-esteem™ {a completely dif-
ferent construct from self-lrowisdge) by providing students with positive but
false, inaccurate, and misleading feedback about their scademic strengths and
weaknesses. [tis much more impartant for students to have accurate percep-
tions and judgments of their knowledge base and expertise than to have in-
Hated and inaccurate self-knondedge (Pintrich and Schunk, 1996). If students ane
not aware they do not know some aspect of Fectul Bnowledee or Concepiual
kmowpledge or that they don’t know how o do something (Procedural knowledge),
it is unlikely they will make any effort to leamn the new material, A hallmark of
experts is that they know what they know and what they do not know, and
they do not have inflated or false impressions of their actoal knowledge and
abilities. Accordingly, we emphasize the need for teachers to help students
make accurate assessments of their self-knomledge and not attempt to inflate stu-
dents’ gcademic self-esteemn.

EXAMPLES OF SELF-KNOWLEDGE

* Enowledge that one is imowledgeable in some areas but not in others

* Knowledge that one tends to rely on one type of "cognitive tool” (strategy)
in certain situations

* Enowledge of one's capabilities to perform a particuler task that are accu-
rate, not inflated (e.g., overconfident)

* Knowledge of one's goals for performing a task
* Knowledge of one's personal interest in a task

» Knowledge of one's judgments about the selative utility value of a task

HI!E“IHE OBJECTIVES |H'I’I:I-L'IHHE HET#EHEHIT“"E I‘EHIDWLEDEE

The assessment of objectives for Factual knowledge, Conceptual knowledge, and
Procedural hiﬂwkdgf ia discussed in the next chapter because all objectives are
some combination of the Knowledge and Cognitive Process dimensions. Ac-
cordingly, it makes no sense to discuss assessment of the knowledge categories
without also constdering how the knowledge is o be used with the different
cognitive processes. Because Metacogritioe knoudedge is not discussed in much
detail in the next chapter, however, a word about the assessment of Metacogni-
hioe kroledge is warranted here.

The assessment of objectives that relate to Mefacognitive knowladge is unigue
because the objectives require a different perspective on what constitutes a “cor-
rect” anawer, Uinless the verb in the objective is associated with the cognitive
process Cregle, most assessment tasks for objectives that relate to Faclual knouwd-
adge, Conceptual knotoledge, and Procedural knowledge have a “correct” answer,
Muoreover, this answer is the same for all students. For example, for an objective
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that involves remembering factual knowledge, the date on which Lincoln delivered
the Gettysburg Address is the same for all students. For objectives that involve
Metacogmitive knowledge, in contrast, there may be important individual
differences and perspectives on the “correct” answer. Further, each of the thiee
subtypes of Metacognitivr knowledge may require a different perspective on
the “correct” answer.

For the first subtype, stralegic mowlsder, some knowledge about general
strategies may be “correct.” For example, if students are asked to simply recall
some information about general strategies for memory (e.g., the use of
acronyms), then there 1s in fact a correct answer. On the other hand, if students
are asked to apply this knowledge to a new situation, then there may be many
possible ways for them to use acronyms to help them remember the important
information.

The other two subtypes of Metacognitive nowledge provide even more pos-
sibilities for individual diferences to emerge in assessment. The subtype per-
taining to cognitive tasks does include some knowledge that calls for a correct
angwer. For example, it iz a truiem that recognition tasks are easier than recall
tasks, s0 a question about this relationship does have a correct answer. On the
cther hand, there are many different conditions, situations, contexts, and cul-
tures that change the way general cognitive strategies can be applied. It is diffi-
cult bo specify a correct answer to an assessment task without some knowledge
of these different conditions and contests.

Finally, assessing self-knouledge presents even more possibilities for indi-
vidual differences. Within this subtype it is assumed that individual students
vary in their knowledge and motivation. Moreover, how does one determine
“correct” answers for self-knowledge? Self-knowledge may even be faulty
{e.g.. a student believes that he does best on tests if he eals pepperoni pizza the
night before), and there should be secasions to correct these faulty and super-
stitious beliefs. Perhaps the best way of assessing self-knowledge, however, is
by helping students become more aware and conscious of their own beliefs,
helping them determine the feasibility of these beliefs in light of what currently
is known about learning, and helping them learn how to monitor and evaluate
these beliefs.

It iz difficult to assess Metacogmitive knotwledge using simple paper-and-
pencil measures (Pintrich, Wolter, and Baxter, in press). Consequently, objec-
tives that refate to Metacognitive knotwledpe may be best assessed in the context
of classroom activities and discussions of various strategies. Certainly, courses
designed to teach students general strategies for leaming end thinking (e.g.,
classes on leamning strategies, thinking skills, study skills) engage students in
learning about all three aspects of Mefacogmitive krowledge. Students can leamn
about general strategies as well as how other students use strategies. They then
can compare their own strategies with those used by other students. Moreover,
class discussions in any course, not just strategy courses, that focus on the is-
sues of leaming and thinking can help students become aware of their own
Metacognitive knowledge, As teachers listen to students talk about their strate-
gies in these discussions, have conversations with students individually, or
review student journals about their own learning. teachers may gain some




G2 Section T The Revised Taxomomy Struchire

CoMCLUSION

understanding of their students’ Metacognitive knowfedze. We have much to
learn about the best ways to assess Metacognitive bnppledge, but given its im-
portance in learning, it seems Wmely bo continue our eforts in this area,

In this chapter we identified and described four types of knowledge: Factual,
Conceptual, Procedural, and Metacognitive. Factua! kowledge and Conceptual knoml-
edge are maost similar in that they invelve the knowledge of “what,” although
Conceptual knowledge is a deeper, more organized, integrated, and systemic
knowledge than just knowledge of terminology and isolated facts. Procedural
rnowledge is the knowledge of “how” to do something, These three categories
wene all epresented in the original Taxonemy: Reflacting racent cognitive science
and cognitive psychological research on the importance of metacognition, we
have added a fourth category: Metacognilive knowledge. In simplest terms,
Metacognitive knowledge is knowledge about cognition,

Although the importance of differentiating among these four types of
knowledge may be apparent after reading this chapter, the next chapter rein-
forces this view. In Chapter 5 we show how different types of knowledge tend
to be associated with certain types of cognitive processes. The differentiation of
these knowledge types is further explicated in the discussion of the vignettes
and their analysis in Chapters 8-13,

CHAPTER S

The Cognitive Process Dimension

In Chapter 4 we described each of the four types of knowledge in detail. Al-
though much of schooling focuses on Factual nowledge, we suggested that this
limited focus can be expanded by placing greater emphasis on & broader range
of knowledge types, including Conceptual knowledge, Procedural knowledge, and
Metacognitine knouledge. Similarly, in this chapter we suggest that although in-
struction and assessment commonly emphasize one kind of cognitive process-
ing—Remembering—achooling can be expanded to include a broader range of
cognitive processes. [n fact, the predominant use of the original frameswork has
been in the analysis of curricula and examinations lo demonstrate their
overemphasis on remembering and their lack of emphasis on the more com-
plex process categories {Anderson and Sosnlak, 1994), The purpose of this
chapter is to describe the full range of processes in more detail,

Two of the most important educational goals are o promote retention and
to promode transfer (which, when it oocurs, indicates meaningful learning). Re-
tention is the ability to remember material at some Jater time in much the same
way as it was presented during instruction. Transfer is the ability to use what
was learned to solve new problems, to answer new questions, or to facilitate
leaming new subject matter (Maver and Wittrock, 1996), In shott, retention re-
quires that students remember what they have leamed, whereas transfer re-
quires students not only to remember but also to make sense of and be able to
use what they have learned (Bransford, Brown, and Cocking, 1999; Detierman
and Sternberg, 1993; McKeough, Lupart, and Marind, 1995; Mayer, 1995; Phye,
1997), Stated somewhat differently, retention focuses on the past, whereas
transfer emphasizes the future. After shudents read a textbook lesson on Ohm's
low, for example, a retention test might ask them to write the formula for
Ohm's law. In contrast, a transfer test might ask students to rearrange an elec-
trical circuit to maximize the rate of electron How or to use Ohm's law to ex-
plain a complex electric circuit.

Although educational objectives for promoting retention are fairly casy to
construct, educators may have more difficulty in formulating, teaching, and as-
sessing objectives aimed at promoting transfer (Baxter, Elder, and Glaser, 1996;
Phye, 1997). Our revised framewark is intended to help broaden the typical set
of educational objectives to include those aimed at promoting transfer. We

&3
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begin this chapter by introducing retention and transfer. Next, we describe our
six cognitive process categories (one that emphasizes retention and five that,
although they may facilitate retention, emphasize transfer). We end the chapter
with an example of how this discussion can be applied to teaching, learning,
and assessing a lesson on Ohm's law.

A TALE OF THREE LEARNING OUTCOMES

He ain
ol

P
i E w12

No LEARNING

ROTE LEARNING

As an introduction, we briefly consider three learning scenarios. The first ex-
emplifies no learning (that is, no intended leaming), the second rote laarming,
and the third meaningful learning,

Amy reads a chapter on electrical circuits in her science textbook, She skims the
material, sure that the test will be a breeze. When she is asked to recall part of
the lesson (as & retention test), she is able to remember very few of the key
terms and facts. For example, she cannot list the major components in an elec-
trical clrcuit even though they were described in the chapter. When she is
asked to use the information to solve problems (as part of a transfer test), she
cannot. For example, she cannot answer an essay question that asks her to diag-
nose¢ a problem in an electrical circult. In this worstcase scenario, Amy
neither passcsses nor is able to use the relevant knowledge. Amy has neither
sufficiently attended to nor encoded the material during learning. The result-
ing outcome can be characterized as essentially no learning.

Becky reads the same chapter on electrical circuits, She reads carefully, making
sure she reads every word. She goes over the material and memorizes the key
facts. When she is asked to recall the material, she can remember almost all of
the impaortant terms and facts in the lesson. Unlike Amy, she is able to list the
major componemts in an electrical circuit. When she is asked to use the informa-
tion to solve problems, however, she cannot. Like Amy, she cannot answer the
essay question about the diagnosis of a problem in an electrical cireuit. In this
scenario, Becky possesses relevant knowled ge but cannot use that knowledge
to sohve problems. She cannot transfer this knowledge to & new situation. Becky
has attended to relevant information, but she has not understood it and there-
fore cannot use it The resulting leaming outcome can be called rote leamning.

MEAMINGFUL LEARMING

Carla reads the same textbook chapter on electrical cdreuits, She reads carefully,
trying to make sense out of it. When she is asked to recall the material, she, like
Becky, can remember almost all of the important terms and facts in the lesson.
Furthermore, when she is asked to use the mformation to solve problems, she
generates many possible solutions. In this scenario, not only does Carla pos-
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sess relevant knowledge, but she also can use that knowledge to solve prob-
lems and to understand new concepts. She can transfer her knowledge to new
problems and new learning situations. Carla has attended to relevant informa-
tion and has understood it. The resulting learning cutcome can be called mean-
ingful learning.

Meaningful learning provides students with the knowledge and cognitive
processes they need for successful problem solving. Problem solving occurs
when a student devises a way of achleving a goal that he or she has never pre-
viously achieved, that is, of figuring out how to change a situation from its
given state into a goal state (Duncker, 1945; Mayer, 1992} Two major compo-
nerts in problem solving are problem representation—in which a student
builds & mental representation of the problem—and problem solution—in
which a student devises and carries out a plan for solving the problem (Mayer,
1992). Consistent with recent research (Gick and Holyoak, 1980, 1943, Yosnia-
dou and Ortony, 1989), the authors of the original Handbogk recognized that
students often solve problems by analogy, That is, they reformulate the prob-
lem in a more familiar form, recognize that it is similar to a familiar problem
type, abstract the solution method for that familiar problem type, and then ap-
ply the method to the to-be-solved problem.

MEANINGFUL LEARNING AS CONSTRUCTING KNOWLEDGE FRAMEWORKS

A focus on meaningful learning is consistent with the view of learning as
knmowledge construction, in which students seek to make sense of their exper-
iences, In constructivist learming, as mentioned on page 38, students engage in
active cognitive processing, such as paying attention to relevant incoming in-
formation, nwntalivﬂrgamzing incoming information into a coherent represen-
tation, and mentally integrating incoming information with existing knowl-
edge (Mayer, 1999, “In contrast, a focus on rote learning is consistent with the
view of learning as knowledge acquisition, in which students seek to add new
information to their memories (Mayver, 1999),

Constructivist learning (i.e., meaningful learning) is recognized as an im-
portant educational goal, Tt requires that instruction go beyond the simple pre-
sentation of factual knowledge and that assessment lasks require more of shu-
dents than simply recall or recognition of factual knowledge (Bransford,
Brown, and Cocking, 1999; Lambert and McComibs, 1998; Marshall, 199; Steife
and Gale, 1995). The cognitive processes summarized in this chapter provide a
means of describing the range of stodents’ cognitive activities in constructivist
learning; that is, these processes are ways in which students can actively en-
gage in the process of construcking meaning,

:ﬂEHIﬁHE FHH:EBEEE F‘ﬁFt HE'I"EH'I':IﬁH AND TRANSFER

1f wee were interested mainly in teaching and assessing the degree to which stu-
dents learned some subject matter content and retained it over some period of
time, we would focus primarily on one class of cognitive processes—namely,
those associated with Bemember. In contrast, if we wish fo expand our focus by
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examining ways b foster and assess meaningful learning, we need to examine
processes that go beyond remembering.

What cognitive processes are used for retention and transfer? As we dis-
cussed, our revised framework includes six categories of processes—one most
closely redated to retention | Remeniber) and the other five increasingly related
to transfer (Linderstand, Apply, Analyze, Evaluate, and Create). Based on a review
of the illustrative objectives listed in the original Hendbook and an examination
of other classification svatems (e.g., DelLandsheere, 1977; Metfessel, Michael,
and Kirsner, 1969; Mosenthal, 1998; Rover, Clacero, and Carlo, 1993; Sternberg,
1998), we have selected 19 cognitive processes that fit within these six cate-
gocies. Table 5.1 provides a brief definition and example of each cognitive
process, lists their alternative names, and indlcates the category to which it be-
longs, These 19 specific cognitive processes are intended to be mutually exclu-
sive; bogether they delineate the breadth and boundaries of the six categories.

CATEGORIES OF THE COGNITIVE PROCESS DIMENSION

1. REMEMBER

In the discussion that follows, we define the cognitive processes within each of
the six categories in detail, making comparisons with other cognitive processes,
where appropriate. We offer sample educational objectives and assessments in
various subject areas as well as alternative versions of assessment tasks. Each
illustrative objective in the following material should be read as though pre-
ceded by the phrase “The student is able to . . ." or “The student leams to. . "

When the obiective of instruction is to promote retention of the presented
material in much the same form as it was taught, the relevant process category
is Resmember. Remembering involves retrieving relevant knowledge from long-
term memory. The two associated cognitive processes ane recogmizing and recall-
ing. The relevant knowledge may be Facheal, Conceptual, Procedural, or Metacog-
ritive, or some cambination of these.

To assess student learning in the simplest process category, the student is
given a recognition or recall task under conditicns very similar to those in
which he or she learned the material. Little, if any, extension beyond those con-
ditions is expected. If, for example, a student learned the English equivalents
of 20 Spanish words, then a test of remembering could involve requesting the
student to match the Spanish words in one list with their English equivalents
in a second list (Le., recogrize) or to write the corresponding English word next
to each of the Spanish words presented in the list (i.e., recall).

Remembering knowledge is essential for meaningful learning and problem
solving as that knowledge s wsed in more complex tasks. For example, knowl-
edge of the correct spelling of common English words appropriate to a given
grade level is necessary if the student s to master writing an essay. Where
teachers concentrate solely on rote leamning, teaching and assessing focus
solely on remembering elements or fragments of knowledge, often in isolation
from their context. When teachers focus on meaningful learning, however, re-
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THE COGNITIVE PROCESS DIMENSION

CATEGORIES

& COGMITIVE

FROCESSES

ALTERMATIVE

HAMES

DEFINITIONS AND EXAMPLES

1. nﬂlnnhﬂﬂmwhmﬁmw-

1.1

RECOGHIZING

RECALLING

s

Retrieving

Locating knowledge in long-term memory that is consistent
with presented material (e.g., Recogriee the dates of
important events in US, history)

Retrieving relevant knowledge from long-term memory
{e.g., Recall the dates of important events in 1.5, hls.tmﬂ

2. uunmnnn-{mhudnmm;hmﬁmmﬂmﬁmhdmg
graphic communication

ol witen, and

2.1 interFremiNg Clarifying,

2.2

2.3

2.4

2.5

2.7

EXEMPLIFYING

CLASBIFYIMNG

SUMMARITZING

IMFERRING

ComMmPrARING

EXFLAINING

paraphrasing,
representing,
translating
Mustrating,

. =
subsurming

Abstracting,
generalizing
Concluding,
extrapolating,
interpolating,
predicting
Contrasting,
mapping,
matching

Constructing
misdels

from one form of representation (e.g., numerical)

Changing
to another (e.g., verbal) (e.g., Paraphrase important speeches
and documents)

Finding a specific example or illustration of a concept or prin-
ciple (e.g., Give examples of various artistic painting styles)
Determining that something belongs to a category (e.g.,
concept or principle) (e.g., Classify observed or described
casea of menta! disorders)

Abstracting a general theme or major point(s) (e.g., Write a
short summary of the events portrayed on a videotape)
Drawing a logical conclusion from presented information
ie.g., In learning a foreign language, infer grammatical
principles from examples)

Detecting correspondences bebween two ideas, objects, and
the like (g.g, Compare historical events to contemporary
situations)

Constructing a cause-and-effect model of a system (eg., Ex-

plain the causes of important 18th-century evenis in France)

3. arPLY—Carry out or use a procedure in a given situation

EXECUTING

Carrying ouk

3.2 mPLEmENTING LUsing

Applying a procedure to a familiar task (e.g., Divide one
whole mumber by amother whole number, both with

multiple digits)

Applying a procedure to an unfamiliar task (e.g., Use New-
ton's Second Law in situations in which it is appropriate)
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CATEGORIES
& COGNITIVE ALTERNATIVE

PROCESSES NamEs DEFINITIONS AND EXAMPLES

4. m;n%mﬁdhmhmmm@m how the: parts relate to one
another and to an overall structure or purpose

4.1 oirrerenTiaTing Discriminating,  Distinguishing relevant from irrelevant parts or impor-
distinguishing, tant from unimportant parts of presentod material

focusing, {e.g.. Distinguish between relevant and irrelevant
selecting, numbers in a mathematical word problem)

4.2 ORGANITING Finding Determining how elements fil or function within a
cohenence, structure (g, Stnacture evidence in a historical
intergrating, description into evidence for and against a particular
oullining, historical explanation)
parsing,
structuring

Deconstructing  Determine a point of view, bias, values, or intent under-
lying presented material (e.g., Determine the point of
view of the author of an essay in terms of his or her

political perspective)

4.3 ATTRIBUTING

8. EVALUATE—Make judgments based on criteria and standards

T e e — e,

5.1 CHEcKING Coordinating.  Detecting inconsistendies or fallacies within a prooess or

detecting, product; determining whether a process or product has
monitoring, internal consistency; detecting the effectiveness of a pro-
testing cedure as it is being implemented (e.g., Determine if a

sebemtist's conclusions follow from observed data)

Detecting inconsistencies between a product and exter-
nal criteria, determining whether a product has exter-
nal consistency; detecting the appropriateness of a
cedure for a8 given problem (e.g., Judge which of two
methods ia the best way to solve a given problem)

5.2 cmimouiNg Judging

6. crEAaTE—FPut clements together to form a coberent or functional whole; reorganize elements
into a new pattern or structure

Hypothesizing  Coming up with alternative hypotheses based on

criteria (e.g.. Generate hypotheses to account for an

observed phenomenon)

Dreviging & procedure for accomplishing some task (e.g.,

Flan a research paper on a given historical topic)

Constructing Inventing a product {e.g., Build habitats for a specific
purpose)

8.1 GEMERATIMNG

6.2 PLANMING Designing

6.3 PRoODUCING

1.1 RECOGMIZING

1.2 REcCALLING
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membenng knowledge is integrated within the larger task of constructing new
knowledge or selving new problems.

Recognizing involves retrieving relevant knowledge from long-term memory in
order to compare it with presented information. In recognizing, the student
searches long-term memory for a piece of information that is identical or ex-
tremely similar to the presented information (as represented in working mem-
ory). When presented with new information, the student determines whether that
information corresponds to previously learned knowledge, searching fora match.
An alternative term for recogerizing is identifying.

SAMFLE OBJECTIVES AND CORRESFONDING ASSESSMENTS [n social
studies, an objective could be for students to recognize the correct dates of im-
portant events in U.S. history. A corresponding test item is: “True or false: The
Declaration of Independence was adopted on July 4, 1776." In literature, an ob-
jective could be to recognize authors of British literary works. A corresponding
assessment is a matching test that contains a list of ten authors (including
Charles Dickens) and a list of slightly more than ten novels (including Drod
Copperfigld). In mathematics, an objective could be to recognize the numbers of
sides in basic geometric shapes. A corresponding assessment is a multiple-
chioice test with items such as the following: “How many sides does a penta-
gon have? (a) four, (b) five, (c) six, {d) seven.”

AsSsSESSMENT FORMATS As illustrated in the preceding paragraph, three
main methods of presenting a recognition task for the purpose of assessment
are verification, matching, and forced choice. Tn verification tasks, the student
is given some information and must choose whether or not it i3 correct. The
true-false format is the most common example. In matching, two lists are pre-
sented, and the student must choose how each item in one list corresponds to
an item in the other list, In forced choice tasks, the student is given a prompt
along with several possible answers and must choose which answer is the cor-
rect or “best answer.” Multiple-chodee i3 the most common format.

Recalling involves retrieving relevant knowledge from long-term memory
when given a prompt to do go. The prompt is often a question. In recailing, a
student searches long-term memary for a piece of information and brings that
piece of information to working memory where it can be processed. An alter-
native term for recailing is retrieving,

SAMPLE OBJECTIVES AND CORRESPONDING ASsESSMENTS  In recall-
ing, a student remembers previously learned information when given a
prompt. In social studies, an objective could be to recall the major exports af
various South American countries. A corresponding test ikem is “What is the
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major exporl of Bolivia?” In literature, an objective could be to recall the poets
who wrote various poems. A corresponding test question is “Who wrote The
Churge of the Light Brigade?” In mathematics, an objective could be to recall the
whale-tumber multiplication facts, A corresponding test item asks students to
multiply 7 % 8 {or "7 % B = ")

ASSESSMENT ForMATS Assessment tasks for recalling can vary in the
mumber and quality of cues that students are provided. With low cueing, the
student is not given any hints or related information (such as “What is a
meter?™). With high cueing, the student is given several hints (such as "In the
metric system, a meter &8 a measure of s 1

Assessment tasks for recalling can also vary in the amount of embedding, ar
the extent to which the items ame placed within a lerger meaningful context,
With low embedding, the recall task is presented as a single, isolated event, as in
the preceding examples. With high embedding, the recall task is included within
the context of a larger problem, such as asking a student to recall the formula for
the anea of a circle when solving a word problem that requires that formula.

2.1 INTERPRETING

UNDERSTAND

As we indicated, when the primary goal of instruction is to promote retention,
the focus is on objectives that emphasize Remember. When the goal of instruc-
tion is to premote transfer, however, the focus shifts to the other five cognitive
processes, Understand through Create. OFf these, arguably the largest category of
transfer-based educational objectives emphasized in schools and colleges is
Understand. Sudents are said to Understand when they are able to construct
meaning from instructional messages, inclading oral, written, and graphic
communications, however they are presented to students: during lectures, in
books, or on computer monitors. Examples of potential instructional messages
include an in-class physics demonstration, a geological formation seen on a
field trip, 8 computer simulation of a trip through an art museumn, and a musi-
ral work played by an orchestra, as well as numerous verbal, pictorial, and
symbaolic representations on paper.

Students understand when they build connections between the “new”
knowledge to be gained and their prior knowledge. More specifically, the incom-
ing knowledge is integrated with existing schemas and cognitive frameworks,
Since concepts are the buflding blocks for these schemas and frameworks, Con-
coptual knowiedge provides a basis for understanding, Cognitive processes in the
category of Understond include interpreting, exemplifying, dassifying, summarizing,
inferring, comparing, and explaining.

[nterpreting occurs when a student is able to convert information from one rep-
resgntational form to another. inferpreling may involve converting words to
words (e.g., paraphrasing), pictures to words, words o pictures, numbers to
words, words B numbers, musical notes to tones, and the like.

2.2 EXEMPLIFYING
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Alterniative lerms are translating, paraphrasing, representing, and darifying.

SAMPLE DBJECTIVES AND CORRESPONDING ASSESSMENTS [n inler-
preting, when given information in one form of representation, a student is able
to change it into another form. In soctal studies, for example, an objective could
be to learn to paraphrase important speeches and documents from the Civil
War peniod in US. history. A corresponding assessment asks a student to para-
phrase a famous speech, such as Lincoln's Gettysburg Address. In sclence, an
objective could be to learn lo draw plctorial representations of various natural
phenomens, A corresponding assesament ihemn asks a student to draw a series
of diagrams illustrating photosynthesls. In mathematics, a sample objective
couald be to learn to translate number sentences expressed in words info alge-
braic equations expressed in symbols. A corresponding assessment item asks a
student to write an equation (using B for the number of boys and G for the
number of girls) that corresponds to the statement “There are twice as many
boys as girls in this class.”

ASSESSMENT FORMATS Appropriate test item formats include both con-
structed response (i.e., supply an answer) and relected response (i.e., choose an
answer). Information is presented in one form, and students are asked either to
construct or to select the same information in a different form. For example, a
constructed response task is “Write an equation that corresponds to the follow-
ing statoment, using T for total cost and P for number of pounds. The total cost
of mailing a package is $2.0{ for the frst pound plus $1.50 for each additiomal
pound.” A selection version of this task is: “Which equation corresponds to the
following statement, where T stands for total cost and P for number of pounds?
The total cost of mailing a package is $2.00 for the first pound plus §1.50 for each
additional pound. {a) T = 33.50 + P, (b} T = $2.00 + $1.50(P), (<} T = §2.00 +
$1.50(P — 1)."

To increase the probability that interpreting rather than remembering is be-
ing assessed, the information included in the assessment task must be new.
“New” here means that students did not encounter it during instruction. Un-
lesa this rule is observed, we cannot ensure that inferpreting rather than remem-
bering iz being assessed. If the assessment task is identical to a task or example
used during instruction, we are probably assessing resnembering, despite our
efforts to the contrary.

Although we will not repeat this point from here on, it applies to each of
the process categories and cognitive processes beyvond Remember, If assess-
ment tasks are to tap higher-order cognitive processes, they must require
that students cannot answer them correctly by relying on memory alone.

Exemplifying occurs when a student gives a specific example or instance of a
general concept or principle. Exemplifing involves identifying the defining
features of the general concept or principle (e.g. an isosceles triangle must
have two equal sides) and using these features to select or construct a specific
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2.3 CLASRIFYING

instance {o.p, being able fo select which of three presented triangles is an
isnsceles triangle). Alternative terms are illustrating and instantiating.

SAMPLE DBJECTIVES AND CORRESPONDING ASSESSMENTS In exem-
plifying, a student is given a concept or prineiple and must select or produce a
specific example or instance of it that was not encountered during instruction.
In art history, an objective could be to leamn to give examples of various artistic
painting styles. A corresponding assessment asks a student (o select which of
four paintings represents the impressionist style. In science, 2 sample objective
could be to be able to give examples of various kinds of chemical compounds.
A cormesponding assessment task asks the student to locate an inorganic com-
pound on a field trip and tell why it is inorganic (ie., specify the defining fea-
tures). In literature, an objective could be to learn to exemplify various play
genres. The assessment may give the students brief sketches of four plays (only
ome of which is a romantic comedy) and ask the student to name the play that
i a romantic comedy,

ASSESSMENT FormaTts Eremplifiing tasks can involve the constructed pe-
sponse format—in which the student must create an example—or the selected
response format=—in which the student must select an example from a given
set. The science example, “Locate an inorganic compound and teil why it is in-
organic,” mequires a constructed res . In contrast, the itemn “Which of these
is an inorganic compound? (a) iron, (b) protein, (<) blood, (d) leaf mold” re-
qpuires a selected response,

Classifying occurs when a stodent recognizes that something (e.g., a particular
instance or example) belongs to a cerfain category (e.g., concept or pr];nnpir:}
Classifying involves detecting relevant features or patterns that “fit” both the
specific instance and the concept or principle. Classifiing is a complementary
process to exemplifinng. Whereas exemplifing begins with a general concept or
principle and requires the student to find a specific instance or example, classi-
Jfwing begins with a specific instance or example and requires the student to find
a general conoept or principle. Alternative terms for clessifying are categorizing
and subsuming

SAMPLE OBJECTIVES AND CORRESPONDING ASSESSMENTS In social
studies, an objective could be to learn to classify observed or described coses of
mental disorders. A corresponding assessment item asks a student to observe a
video of the behavior of a person with mental illness and then indicate the mental
disorder that is displayed. In the natural sciences, an objective could be to learn to
categorize the species of various prehistoric animals, An assessment gives a stu-
dent some pictures of prehistoric animals with instructions to them with
others of the same species. In mathematics, an objective could be to be able to de-

2.4, SUMMARIZING
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termine the categories to which numbers belong, An assessment task gives an ex-
ample and asks a student to circle all numbers in a list from the same category.

ASSESSMEMT ForRMATS [N constructed tasks, a student is given
an instance and must produce ite related concept or principle. In selected re-
spomse tasks, a student is given an instance and must select its concept or prin-
ciple from a list. In a sorting task, a student is given a set of instances and must
determing which ones belong in a npq;-:i{-[ed_ category and which ones do not, or
must place each instance into ome of multiple categories.

Summarizing occurs when a student ts a single statement that represents
presented information or abstracts a general theme. Summurizing involves con-
structing a representation of the information, such as the meaning of a scene in
a play, and abstracting a summary from it, such as determining a theme or
main points. Alternative terms are generalizing and abstracting.

SAMPLE OBJECTIVES AND CORRESPONDING ASSESSMENTS [n sunr-
marizing, when given information, a student provides 2 summary or abstracts
a general theme. A sample objective in history could be to learn to write short
summuaries of events portrayed pictorially. A cormesponding assessment item
asks a student fo watch a videotape on the French Revolution and then write a
short summary. Simibarly, a sample objective in the nabural sciences could be to
learm to summarize the major contributions of famous scientists after reading
several of their writings. A co assesgment item aska a student (o
read selected writings about Charles Darwin and summarize the major points,
In compater science, an objective could be to learn to summarize the purposes
of various subroutines in a program. An assessment item presents a program
and asks a student to write a sentence describing the subgoal that each section
af the program accomplishes within the overall program.

ASSESSMENT FORMATS Assessment tasks can be presented in constrscted
response or selection formats, involving either themes or summaries. Gener-
ally speaking, themes are more abstract than summaries. For example, in a con-
structed response task, the student may be asked to read an untitled passage
on the California Gold Rush and then write an appropriate title. In a selection
task, a student may be asked to read a passage on the California Gold Rush and
then select the most appropriate title from a list of four possible titles or rank
the titles in order of their “fit” to the point of the passage.

Inferring imvolves finding a pattern within a series of examples or instances.
iﬂﬁq-ﬂng pectrs when a student iz able to abstract a concept or principle that
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accounts for a set of examples or instances by encoding the relevant features of
each instance and, most important, by noting relationships among them. For
example, when given a series of numbers such as 1,2, 3, 5, 8, 13, 21, a student is
able to focus on the nomerical value of each digit rather than on irrelevant fea-
tures such as the shape of cach digit or whether sach digit is odd or even. He
or she then is able to distinguish the pattern in the series of numbers (i.e., after
the first two numbers, each is the sum of the preceding two numbers).

The process of inferring involves making comparisons among instances
within the context of the entire sct. For example, to determine what number
will come next in the series above, a student must identify the pattern. A re-
lated process is using the pattern to create a new instance (e.g,, the next num-
ber on the series is 34, the sum of 13 and 21). This is an example of executing,
which is a cognitive process associated with Apply. Inferring and executing are
often used together on cognitive tasks.

Finally, inferring is different from attributing (a cognitive process associated
with Analyze). As we discuss later in this chapter, stirbuting focuses solely on
the pragmatic issue of determining the author’s polnt of view or intention,
whereas inferring focuses on the issue of inducing a pattern based on presented
information. Another way of differentiating between these two is that attribul-
ing is broadly applicable to situations in which one must “read between the
lines,” especially when one is seeking to determine an author’s point of view.
Inferring, on the other hand, occurs in a context that supplies an expectation of
what is to be inferred. Alternative lerms for inferring are extrapolating, interpo-
lating, predicting, and concluding.

SAMPLE OBJECTIVES AND CORRESPONDING ASSESSMENTS  In infir-
ring, when given a set or series of examples or instances, a student finds a
concept or principle that accounts for them. For example, in leaming Spanish
as a second language, a sample objective could be to be able to infer grammat-
ical principles from examples, For assessment, a student is given the article-
noun pairs “la casa, el muchacho, la seforita, @l pero” and asked to formulate
a principle for when to use “la™ and when to use “el.* In mathematics, an ob-
jective could be to learn to infer the relationship expressed as an equation that
tepresents several cbservations of values for two variables, An assessment
item asks a student to describe the relationship as an equation invelving x and
¥ for situations in which ifris1, thenyis;ifxis 2, then yis 3; and if x is 3,
then y is &

ASSESSMENT FormATa Three common tasks that require imfirring (often
along with implementing) are completion tasks, analogy tasks, and oddity tasks.
In completion tasks, a student is given a series of items and must determine
what will come next, as in the number series example above. In analogy tasks,
a student is given an analogy of the form A is to B as Cis to D, such as "nation”
is to “president” as "state” is to The student’s task is to pro-
duce or select a term that fits in the blank and completes the analogy (such as
“governor”). Inan oddity task, a student is given three or more items and must

2.8 CoOMPARING

2.7 EXPLAINING
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determine which does not belong. For example, a student may be given three
physics problems, twio involving one principle and another involving a differ-
ent principle. To focus solely on the inferring process, the question in each as-
sessment lask could be to state the underlying concept or principle the student
iz using to arrive at the correct answer.

Comparing involves detecting similarities and differences between two or more
objects, events, ideas, problems, or situations, such as determining how a well-
known event (e.g.. 8 recent political scandal) is like a less familiar event (e.g., a
historical political scandal). Comparing includes finding one-to-one correspan-
dences between elements and patterns in one object, event, or idea and those
in another object, event, or idea. When used in corjunction with inferring (e,
first, abstracting a rule from the more familiar situation) and fmplementing (eg.,
second, applying the rule to the less familiar gituation), comparing can con-
tribute to reasoning by analogy. Alternative terms are contrasting, matching,
and mapping.

SAMPLE OBJECTIVEE AND CORRESPONDING ASSESSMENTS Incom-
paring, when given new information, a student detects correspondences with
more familiar knowledge, For example, in aocial studies, an objective could be
to understand historical events by comparing them to familiar situations. A
corresponding assessment question is “How is the American Revolution like
& family fight or an argument bebween friends?™ In the natural sciences, a
sample objective could be to learn to compare an electrical circuit to a more
familiar system. In assessment, we ask "How is an electrical circuit like water
flowing through a pipe?”

Comparing may also involve determining correspondences between two or
more presenied objects, events, or ideas. In mathematics, a sample objective
could be to learn o compare structurally similar word problems. A corpe-
sponding assesament question asks 2 student to tell how a certain mixture
proflem is iike a certain work problem.

AssEsSsMENT ForMAaTS A major technique for assessing the copgnitive
process of comparing 8 mapping. In mapping, a student must show how each
part of one object, idea, problem, or situation corresponds to (or maps onto)
each part of another. For example, a student could be asked to detail how the
battery, wire, and resistor in an electrical circuit are like the pump, pipes, and
pipe constructions in a water flow system, respectively.

Explgining occurs when a student is able to construct and use a cause-and-
effect model of a systemn. The model may be derived from a formal theory (as is
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often the case in the natural sciences) or may be grounded in research or expe-
rience (a5 is often the case in the social sciences and humanities). A complete
explanation involves constructing a cause-and-effect model, including each
majar part in a system or each major event in the chain, and sing the model
te determine how a change in one part of the system or one “link” in the chain
?ﬂa{ﬂm::il':w in another part. An alternative term for explaining is construck-
g a .

SAMPLE ORJECTIVES AND CORAESPONDING ASSESSMENTS In er-
maining, when given a description of a system, a student develops and uses a
cause-and-effect model of the system. For example, in social studies, an objoc-
tive could be to explain the causes of important eighteenth-century historical
events, As an assessment, after reading and discussing a unit on the American
Revolution, students are asked to construct a cause-and-effect chain of events
that best explains why the war occurred. In the natural sciences, an objective
coarld be to explain how basic physics laws work. Corresponding assessments
ask students who have studied Ohm’s law to explain what happens to the rate
of the current when a second battery is added to a circuit, or ask students who
have viewed a video on lightming storms to explain how differences in temper-
ature affect the formation of lightning,

ASEESEMENT FORMATS 5Several tasks can be aimed at assessing a sbu-
dent’s ability to explain, including reasoning, troubleshooting, redesigning,
and predicting. In reasoning tasks, a student is asked to offer a reason for a
given event. For example, “Why does air enter a bicycle tire pump when you
E:!II up on Lhthu:-f::?“ In this case, an answer such as “Tt is forced in because
air pregsune is inside the pump than outside” involves finding a princi-
pleﬂutammmmfuraglvenwﬂﬂl F .

In troubleshooting, a student is asked to diagnose what could have gone
wrong in a malfunctioning system. For example, “Suppose you pull up and
press down on the handle of a bicycle tire pump several times but no air comes
out. What's wrong?” In this case, the student must find an explanation for a
symptom, such as “There is a hole in the cylinder” or "A valve is stuck in the
open position,”

in redesigning, a student is asked to change the systom to accoenplish some
goal. For example, "How could you improve a bicycle tire pump so that it
would be more efficient?” To answer this question, a student must imagine
altering one or more of the components in the system, such as “Put lubricant
between the piston and the cylinder.”

In predicting, a student is asked how a change in one part of a system will
-Effﬂ:lt a chimge in another part of the system. For example, “What would hap-
penif you increased the diameter of the cylinder in a bicycle tire pump? This
question requires that the student “operate” the mental model of the pump to
see that the amount of air moving through the pump could be increased by in-
creasing the diameter of the cylinder.

3. APPLY

3.1 EXECUTING
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Apply involves using procedures to perform exercises or solve problems. Thus,
Appty is closely linked with Procedural knonledge. An exercise is a task for which
the student already knows the p ure to use, 50 the student has
developed a fairly routinized approach to it. A problem is a task for which the
student initially does not know what procedure to use, so the student must
locate a procedure to solve the problem. The Apply category consists of two
cognitive processes: execuling—when the task is an exercise (familiarc)—and
implementing—when the task i a problem (unfamiliar}),

When the task is a familiar exercise, students generally know what Proce-
dural broroladge to use, When given an exercise (or set of oxercises), studenis
typically perform the procedure with little thought. For example, an algebra
student confronted with the 50th exercise involving quadratic equations might
simply “phlug in the numbers and tum the crank.”

When the task is an unfamiliar problem, howewer, students must determine
what knowledge they will use, If the task appears to call for Procedural knoudedge
and no available procedure fis the problem situation exactly, then modifications
in salocted Procedural knetiladge may be necessary. In confrast to sxecuting, then,
implementing requires some degree of understanding of the problem as well as of
the solution procedure. In the case of implementing, then, to understand conceptual
kmonnledge is a prevequisite to being able to apply procedural knoledge,

In execubing, a student routinely carries out a procedure when confronted with
a familiar task (ie., exercise), The familiarity of the situation often provides suf-
ficient clues lo guide the choice of the appropriate procedure o use. Execuling
is more frequently associated with the use of akills and algorithms than with
techniques and methods (see our discussion of Procedural knowledge on pages
52-53). Skilla and algorithms have two qualities that make them particularly
amenable to erecuting. First, they consist of a sequence of steps that are gener-
ally followed in a fixed order. Second, when the steps are performed correctly,
the end result is a predetermined answer. An alternative term for execuling is

carryving out.

SAMPLE OBJECTIVES AND CORRESPONDING ASSESSMENTS  [n ereruf-
ing, & student is faced with a familiar task and knows what to do in order to
complete it The student slmply carries out a known procedure to perform the
task. For example, a sample objective in elementary level mathematics could
be for students bo learn o divide one whole number by another, both with mul-
tiphe digits. The instructions to “divide” signify the division algorithem, which
is the necessary Procedural knowledge. To assess the objective, a student is given
a worksheet that has 15 whole-rumber division exercises (e.g., 784/15) and is
asked to find the quotients. In the natural sciences, a sample objoctive could be
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to learn to compuie the value of variables using sclentific formulas, To assess
the objective, a student is given the formula Density = Mass/ Volume and must
answer the question “What is the density of a material with a mass of 18
pounds and a volume of 9 cubic inches?™

ASSESSMENT FormATs Inexecubing, a student is given a familiar task that
can be performed using a well-known procedure, For example, an execution
task is "Solve for x: x* + 2xr — 3 = 0 using the technique of completing the
square.” Students may be asked to supply the answer or, where appropriate,
select from among a set of possible answers, Furthermore, because the empha-
sis is on the procedure as well as the answer, students may be required not only
to find the answer but also to show their work.

3.2 IMPLEMENTING

Implementing occurs when a student selects and uses a procedure to perform an
unfamiliar task. Becawse selection is required, students must possess an under-
standing of the type of problem encountered as well as the range of procedures
that are available. Thus, implementing is used in conjunction with other cogri-
tive process categories, such as Understand and Creufe,

Beause the student is faced with an unfamiliar problem, he or she does not
immediately know which of the avzilable procedures to use, Furthermore, no
single procedure may be a “perfect fit” for the problem; some modification in
the procedure may be needed. Implementing is more frequently assaciated with
the use of techniques and methods than with skills and algorithms (see the dis-
cussion of Procedural on pages 52-53). Technlgues and methods have
two qualities that make them particularly amenable to smplementing. First, the
procedure may be more like a *flow chart” than a fixed sequence; that is, the
procedure may have “decision points” built into it (e.g., after completing Step 3,
should I do Step 4A or Step 4B7), Second, there often is no single, fixed answer
that is expected when the is applied correctly.

The notion of no single, fixed answer is especially applicable to objectives
that call for applying conceptual kmowledge such as theories, models, and struc-
tures (subtype Cc), where no procedure has been developed for the applica-
tion, Consider an objective such as “The student shall be able 1o apply a social
psychological theory of crowd behavior to crowd control.” Secial psychologi-
cal theory is Conceptual not Procedural knowledge. This is clearly an Apply objec-
tive, however, and there is no procedure for making the application. Given that
the theory would very clearly structure and guide the student in the applica-
tiom, this objective is just barely on the Apply side of Create, but Apply it is. So it
wonild be classified as fmplementing,

To see why it fits, think of the Apply category as structused along & contin-
aum. It starts with the narrow, highly structured sxvecte, in which the known
Frocedural knowledge is applied almost routinely. It continues through the
broad, increasingly unstructured implement, in which, at the beginning, the pro-
cedure must be selected to fit a new sifuation. [n the middle of the category, the

4. ANALYZE
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procedure may have to be modified to fmplement it. At the far end of implevnert-
ing, where there is no set Procedural inmoledge to modify, a proced ure must be
manufactured out of Concepiual knowledge using theories, models, or structures
as a guide. So, although Apply is dosely limked o Procedural l:r:murfdgef and this
linkage carries through most of the category of Apply, there are some instances
in implementing to which one applies Concephual knourledge as well. An alterna-
tive term for implementing is using.

SAMPLE OBJECTIVES AND CORRESPONDING ASSESSMENTS [n math-
ematics, a sample objective could be to learn to solve a variety of pEtSl:inai
finance problems. A corresponding assessment 1s to present students with a
problem in which they must choose the most economical financing package for
a new car. In the natural scences, a sample objective could be to learn to use
the most effective, efficient, and affordable method of conducting a research
study to address a specific research question. A corresponding assessment is to
give students a research question and have them propose a research study that
meets specified criteria of effectiveness, efficiency. and affordability. Notice that
in both of these assessment tasks, the student must not only apply a procedurse
{i.e, engage in implementing) but also rely on conceptual understanding of the
problem, the procedure, or both.

ASSESSMENT ForRMATS In implementing, a student is given an unfamiliar
problem that must be solved. Thus, most assessment formats begin with speci-
fication of the problem. Students are asked to determine the procedure needed
to solve the problem, solve the problem using the selected procedure (making
modifications as necessary), or usually both

Amnalyze involves breaking material into its constituent parts and determining
how the parts are related to one another and to an overall structure. This process
category includes the cognitive processes of differentialing, organizing, and at-
fributing. Objectives classified as Ameiyze include leaming fo determine tha ele-
vant or important pieces of 8 message (differentiating), the ways in which the
pieces of 8 message are organized (orgarizing), and the underlying purpose of
the message (attributing). Although learning to Amalyze may be viewed as an
end in itself, it is probably more defensible educationally to consider analysis as
an extension of Understanding or a5 a prelude to Evafusting or Creating,
Improving students” skills in analyzing educational communications is a
goal in many fields of study. Teachers of science, social studies, the humanities,
and the arts frequently give “learning to analy=e” as one of their important ob-
jectives, They may, for example, wish to develop in their students the ability to-

* distinguish fact from opinion (or reality from fantasy);
* cormect conclusions with supporting statements;
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distinguish relevant from extranecus material;
determine how ideas are related to one another;
ascertain the unstated assumptions involved in what is said;

distinguish dominant from subordinate ideas or themes in poetry or
music; and

* find evidence in support of the author’s purposes.

The process categories of Understand, Amalyze, and Evaluate are interrelated
and often used iteratively in performing cognitive fasks. At the same time,
however, it is importan? to maintain them as separate process categories. A per-
son who understands a communication may not be able to analyze it well. Sim-
ilarly, someone who is skillful in analyzing a communication may evaluate

it poorly:

w

4.1 DIFFERENTIATING

Dhifferentiating involves distinguishing the parts of a whale structure in terms of
their relevance or impartance. Differentiating occurs when a student discrimi-
nates relevant from irrelevant information, or important from andmportant in-
formation, and then attends to the relevant or important information. Differen-
tiating ia different from the cognitive processes associated with Lnderstond
because it involves structaral ization and, in particular, determining how
the parts fit inta the overall structure or whole. More specifically, differentiating
differs from comtparing in using the larger context to determine what is relevant
ar important and what is not. For instance, in differentinting apples and oranges
in the conlext of fruit, internal seeds are relevant, but color and shape are irrele-
vant, In comparing, all of these aspects (Le., seeds, color, and shape) are relevant.
Altermative terms for differentiating are discriminating, selecting, distinguish-
ing, and focusing,

SAMPLE DBIECTIVES AND CORRESPONDING ASSESSMENTS In the
aocial sciences, an objective could be to learn to determine the major points in
research reports, A corresponding assessment item requires a student to circle
the main points in an archeological report about an ancient Mayan city (such
ag when the city began and when it ended, the population of the city over the
course of its existence, the geographic location of the city, the physical build-
ings in the city, its cconomic and cultural function, the social organization of
the city, why the city was built and why it was deserted).

Similarly, in the natural sciences, an objective could be to select the main
steps in a writhen description of how something works, A corresponding assess-
tnent ibem asks a stucent to read a chapter in a book that describes Hghtning for-
miaticn and then to divide the process into major steps (including moist air rising
to form & cloud, creation of updrafts and downdrafts inside the cdowd, separation
of charges within the doud, movement of a stepped leader downward from
clowd to ground, and creation of a return stroke from ground to cloud).

4.2 DRGANIZING
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Finally, in mathematics, an objective could be to distinguish between rele-
wvant and irrelevant numbers in a word problem. An assessment item requires a
ghdent to circle the relevant numbers and cross out the irrelevant numbers in
a word problem.

AssEsSMENT ForRMATs Differentiating can be assessed with constructed
response or selection tasks, In a constructed response task, a student is given
soime material and is asked to indicate which parts are most important or rele-
vant, as in this example: “Write the numbsers that are needed 1o solve this prob-
lem: Pencils come in packages that contain 12 each and cost $2.00 each. John
has $5.00 and wishes to buy 24 pencile. How many packages does he need to
buy? In a selection task, a student is given some materfal and is asked to
choose which parts are most important or relevant, as in this example: “Which
numbers are needed to solve this problem? Pencils come in packages that con:
tain 12 each and cost $2.00 each. John has £5.00 and wishes to buy 24 pencils,
How many packages does he need to buy? (a) 12, $2.00, $5.00, 24; (b) 12, $2.00,
§5.00; (c) 12, $2.00, 24; (d) 12, 24.”

Orgarnizing involves identifying the elements of a communication or situation
and recognizing how they fit together into a coherent structure, In organizing. a
student builds systematic and coherent connections among pieces of presented
information. Organizing usually occurs in conjunction with differentisting. The
student first identifies the relevant or important elements and then determines
the pverall structure within which the glements fit. Organizing can also ocour in
conjunction with altributing, in which the focus is on determining the author's
inbention or point of view, Alternative terms for organiziing are struchuring, inte-
grating, fimding coherence, outlining, and parsing,.

SAMPLE DHBIECTIVES AND :ﬂﬂlll':llﬂll DING ASSESSMENTS In orgd=
nizing, when given a description of a situation or problem, a student is able to
identify the systematic, echerent relationships among relevant elements. A
sample objective in soctal studies could be to leamn to structure a historical de=
scription into evidence for and against a particular explanation. A correspond-
ing assessment item asks o student o write an outline that shows which facts
in a passage on American history support and which facts do not support the
conclusion that the American Civil War was caused by differences in the rural
and urban composition of the North and South. A sample objective in the nat-
ural sciences could be to learn to analyze research reports in terms of four sec-
Hons: hypothesis, method, data, and conclusion. As an assegament, students
are asked to produce an cutline of a presented ressarch report. In mathematics,
a sample objective could be to learn to outline textbook lessons. A correspond-
ing assessment task asks a student to read a textbook lesson on basic statistics
and then generate a matrix that includes each statistic's name, formula, and the
conditions under which it is used,
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4.3 ATTRIBUTING

AssessmeENT Formats Organfcng involves imposing a structure on ma-
terial (such as an outling, table, matrix, or hierarchical diagram). Thus, assess-
ment can be based on constracted response or selection tasks, In a constructed
response task, a student may be asked to produce a written outline of a pas

sage, [n a selection task, a student may be asked to select which of four allema-
tive graphic hierarchies best corresponds to the organization of a presented

passage.

Attributing occurs when a student is able to ascertain the point of view, biases,
values, or intention underlying communications. A#fribubing involves a process
of deconstruction, in which a student determines the intentions of the author
of the presented material. In contrast to inlerpreting, in which the student seeks
to Understang the meaning of the presented material, aftribnding involves an
extension beyond basic understanding to infer the intention or point of view
underlying the presented material. For example, in reading a passage on the
battle of Atlanta in the American Civil War, a student needs to determine
whether the author takes the perspective of the North or the South.

An alternative term is deconstrocting,

SAMPLE ODECTIVEE AMND COoRRESPONDING ASSESSMENTS In
atfributing, when given information, a student is able to determine the under-
lying point of view or intention of the author. For example, in literature, an ob-
jective could be toleam to determine the motives for a series of actions by char-
acters in a story. A corresponding assessment task for the students having read
Shakespeare’s Macheth is to ask what motivels) Shakespeare attributed to Mac-
beth for the murder of King Duncan. In social studies, a sample objective could
be to leamn to determine the polnt of view of the author of an essay on a contro-
wersial topic in terms of his or her theoretical perspective, A corresponding as-
sessment task asks a student whether a report on Amazon rain forests was
written from a vironment or pro-business point of view. This objective is
also applicable to the natural sciences. A corresponding assessment task asks a
student to determine whether a behaviorist or a cognitive psvchologist wrote
an essay about human learning,.

ASSESSMENT ForMATs Allribuiing can be assessed by presenting some
written or oral material and then asking a student to construct or select a
description of the author's or speaker s point of view, intentions, and the like.
For example, a constructed response task is “What is the author's purpose in
writing the essay you read on the Amazon rain forests?” A selection version
of this task is *The author’s purpose in writing the essay you read 1s tos: (a)
provide factual information about Amazon rain forests, (b) alert the reader to
the need to protect rain forests, {¢) demonstrate the econemic advantages of
developing rain forests, or (d) describe the consequences to humans if rain
forests are developed.” Alternatively, students might be asked to indicate
whether the author of the essay would (2) strongly agree, (b) agree, (c) neither
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agree nor disagree, (d) disagree, or (e) strongly disagree with several stake-
ments. Statements like “The rainforest is a unique type of ecological system”
wotlbd follow.

Eraluale is defined as making judgments based on criteria and standards, The
criteria most often used are quality, effectiveness, effidency, and consistency.
They may be determined by the student or by others. The standards may be
aither quantitative {i.e., Is this a sufficient amount?) or qualitative (i.e., Is this
good enough?). The standards are applied to the criteria (e.g., [s this process
sufficiently effective? Is this product of sufficient quality?). The category Evalu-
ate includes the cognitive processes of cheeking (judgments about the internal
congistency) and eritiquing (udgments based on escternal criteria).

It must be emphasized that not all judgments are evaluative. For example,
students make judgments about whether a specific example fits within a cate-
gory. They make judgments about the appropriateness of a particular proce-
dure for a specified problem. They make judgments about whether two objects
are gimilar or different. Most of the cognitive processes, in fact, require some
form of judgment. What most clearly differentiates Evaluate ag defined here
from other judgments made by students is the use of standands of performance
with elearly defined criteria. ls this machine working as efficiently 2s it should
bt Is this method the best way to achieve the goal? s this approach more cost
effective than other approaches? Such questions are addressed by people en-
Eaged in Evalusting.

Checking involves testing for internal Inconsistencies or fallacies in an opera-
tion or a product. For example, checking occurs when a student tests whether or
not a conclusion follows from its premises, whether data support or disconfirm
a hypothesis, or whether presented material containg parts that contradict one
another. When combined with plenning {a cognitive process in the category
Create) and fmplementing (a cognitive process in the category Apply), checking:
involves determining how well the plan is working, Alternative terms for
checking are testing, detecting, monitoring, and coordinating.

SAMPLE OBJECTIVES AND CORRESFONDING ASSESSMENTS  [n check-
ing. students look far internal inconsistencies. A sample objective in the soclal
seiemoes could be to learn to detect inconsistencies in persuasive messages. A
corresponding assessment task asks students to watch a television advertise-
ment for a political candidate and paint out any logical flaws in the persuasive
message. A sample objective in the sciences could be to learn to determine
whether a scientist's comchasion follows from the observed data. An assessment
task asks a student to read a report of 2 chemistry experiment and determine
whether or not the conclusion follows from the results of the experiment.
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5.2 CRITIQUING

6. CREATE

ASSESSMENT Formats Cheoking tasks can involve operations or products
given to the students or ones created by the students themselves, Checking
can also take place within the context of carrying out a sodution to a problem
or performing a task, where one is concerned with the consistency of the
actual implementation (e.g., Is this where [ should be in Bght of what ['ve done
g0 FarT).

Critiquing involves judging a product or operation based on externally im-
posed criteria and standards. In crifiquing, a student notes the positive and neg-
ative features of a product and makes a judgment based at least partly on those
features. Critiguing lics at the core of what has been called critical thinking. An
example of critiguing is judging the merits of a particular solution to the prob-
lem of acid rain in terms of its likely effectiveness and its assocated costs (e.g.,

requiring all power plants throughout the country o restrict their smokestack
emissions o certain limdts). An alternative term is judging.

SAMPLE OBJECTIVES AND CORRESPONDING ASSESSMENTS In cri-
tiguing, students judge the merits of a product or operation based on speci-
fied or student-determined criteria and standards. In the social sciences, an
objective could be to learn to evaluate a proposed solution (such as “eliminate
all grading™) to a secial problem (such as “how to improve K-12 education”}
in terms of its likely effectiveness. In the natural sciences, an objective could
be to learn to evaluate the reasonableness of a hypothesis (such as the hypoth-
esis that strawberries are growing o extraordinary size because of the un-
usual alignoment of the stars). Finally, in mathematics, an objective could be to
learmn to judge which of two alternative methods is a more effective and effi-
cient way of solving given problems (such as judging whether it is better to
find all prime factors of 60 or to produce an algebraic equation to solve the
problem “What are the possible ways you could multiply two whole numbers
i get 607",

ASSESSMENT FoRMATS A student may be asked to critique his or her own
hypotheses ar creations or those generated by someone else, The cobique could
be based on positive, negative, or both kinds of criteria and yield both positive
and negative consequences. For example, in critiguing a school district’s pro-
posal for year-round schools, a student would generate positive consequences,
such as the elimination of learning loss over summer vacation, and negative
consequences, such as disruption of family vacations.

Cragte involves putting elements together to form a coherent or functional
whale. Objectives classified as Cranfe have students make a new product by
mentally reorganizing some elements or parts into a pattern or structure not
clearly present before. The processes involved in Cresfe are generally coordi-

Chapler 3 The Cognitive Process [Dimension a5

nated with the student’s previous learning experiences. Although Create
requires creative thinking on the part of the student, this is not completely
free creative expression unconstrained by the demands of the learning task or
situation.

'To some persans, creativity is the production of unusual products, often as
a result of some special skill. Create, as used here, however, although it includes
nbjectives that call for unique production, also refers to objectives calling for
production that all students can and will do. If nothing else, in meeting these
objectives, many students will create in the sense of producing their own syn-
thesis of information or materials to form a new whole, as in writing, painting,
sculpting, building, and so on.

Although many objectives in the Crette category emphasize originality {or
unigueness), educators must define what is original or unique, Can the term
unique be used to describe the work of an individual student (¢.g., “This is
unigue for Adam Jones™) or is it reserved for use with a group of students (e.g.,
“This is unigue for a fifth-grader™)? It is important to note, however, that many
objectives in the Creafe category do not rely on originality or uniqueness. The
teachers” intent with these objectives is that stadents should be able to synthe-
size material into a whole. This synthesis is often required in papers in which
the student is expected to assemble previously taught material into an orga-
nized presentation.

Although the process categories of Undersiand, Apply, and Analyze may
involve detecting relationships among presented elements, Creafe is different
because it also involves the construction of an original product, Unlike Creste,
the other categories involve working with a given set of elements that are part
of a given whole; that is, they are part of a larger structure the student is trying
to understand, In Create, on the other hand, the student must draw upon ele-
ments from many sources and put them together into a novel structure or pat-
tern relative to his or her own prior knowledge. Cresle results in a new prod-
uct, that is, something that can be observed and that is more than the student’s
beginning materials. A task that requires Create is likely to require aspects of
each of the earlier cognitive process categories to some extent, but not neces-
garily in the arder in which they are listed in the Taxonomy Table.

We recogrize that composition (including writing) often, but not always,
requires the cognitive processes assoclated with Create. Por example, Croafr i3
not involved in writing that represents the remembering of ideas or the inter-
pretation of materials, We also recognize that deep understanding that goes
beyond basic understanding can require the cognitive processes associated
with Create. To the extent that deep understanding is an act of construction or
insight, the cognitive processes of Crarte are involved.

E‘Phe ﬂ-E.EIiE:Imem can be broken into three phases: problem representa-
ten, in which a student attempts to understand the task and generate possible
solutions; solution planning, in which a student examines the possibilities and
devises a workable plan; and solution execution, in which a student success-
fully carries out the plan. Thus, the creative process can be thought of as start-
ing with a divergent phase in which a variety of possible solutions are consid-
ered as the student atternpts to understand the task (genenating). This is followed
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6.1 GEMERATING

by a convergent phase, in which the student devises a solution method and
turns it into a plan of action (planring). Finally, the plan is executed as the stu-
dent constructs the solution (praducing). It is not surprising, then, that Creafe is

associated with three copniltive processes: generting, planning, and producing.

Generating involves representing the problem and armiving at alternatives or
hypotheses that meet certain eriteria. Often the way a problem is initially rep-
resented suggests possible solutions; however, redefining or coming up with a
new representation of the problem may suggest different solutions. When gen-
erating transcends the boundaries or constraints of prior knowledge and exist-
ing theories, it involves divergent thinking and forms the core of what can be
called creative thinking,

Generaling is used in a restricted sense here. Undersiaid also requives gen-
erative processes, which we have included in translating, exemplifiing, sunrma-
riziny, inferring, classifying, comparing, and explaining. However, the goal of Ln-
deratand 8 mast often convergent (thal is, bo arrive al a single meanimg). In
contrast, the goal of generaling within Create is divergent (that is, to arrive at
various possibilities). An altemative term for genemting is hypothesizing.

SAMPLE OBIECTIVE AMD CORARESPONDING ASSESEMENT 'ﬂ_g"l"iﬂﬂﬂfﬂ
iy, a student 8 given a description of a problem and must uce alternative
solutions, For example, in the social sciences, an objective could be to learn to
generate multiple useful solutions for social problems. A corresponding assess-
ment fkem is “Su a5 Many ways 2% you ¢an fo assure that everyone has
adequate medical insurance.” To assess student responses, the teacher should
construct a set of criteria that are shared with the stadents. These m.i,ght
include the number of alternatives, the regsonableness of the various alterna-
tives, the practicality of the various alternatives, and 5o on. In the natural
sciences, an objactive could be to learn to generate hypotheses to explain ob-
served phenomena. A ing assessment sk asks students to write as
many hypotheses as they can to explain strawberries growing to extraordinary
size. Again, the teacher should establish clearly defined criteria for judging the
quality of the and give them to the students. Pinally, an objective
from the field of mathematics could be to be able to generate alternative meth-
ods for achieving a particular result. A corresponding assessment item is:
“What alternative methods could you wse to find what whole numbers yield
&0 when multiplied together?” For each of these assessments, explicit, publicly
shared scoring criteria are needed.

ASSESSMENT ForMATS Assessing generaling typically involves con-
structed response formats in which a student is asked to produce alternatives
or hypotheses. Two traditional subtypes are consequences tasks and uses tasks,
In a consequences task, a student must list all the possible consequences of a
certain event, such as “What would happen if there was a flat income tax rather

5.2 PLANMING

8.2 PRODUZIMNG
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than a graduated income tax?™ In a uses task, a student must list all possible
uses for an object, such as “What are the possible uses for the World Wide
Wieeb?™ It is almost impossible to use the multiplechoice format to assess gener-
afing pPriCesses.,

Planning involves devising a solution method that meets a problem’s eriteria,
that is, developing a plan for solving the problem. Plamning stops shoet of
carrying oul the steps to create the actual salution for a given problem. In
planning, a student may establish subgoals, or break a task into subtasks to be
performed when solving the problem. Teachers often skip stating plarming
objectives, instead stating their objectives in terms of producing, the final stage
of the creative process. When this happens, planming is either assumed or
implicit in the producing objective. In this case, pluntning is likely to be carried
out by the student covertly during the course of constructing a product (ie.,
producing). An alternative term is designing

SAMPLE DBJECTIVES AMD CORRESPONDING ASSEESSMENTS Im Fiﬂ?‘l
nirg, when given a problem statement, a student develops a solution method,
T history, a sample objective could be to be able to plan research papers on
given historical bopica. An assessment lask asks the student, prior bo writing a
rezearch paper on the causes of the American Revolution, to submit an outline
of the paper, including the steps he or she intends to follow to conduct the
research, In the natural scences, a sample objective could be to learn to design
ghudies to test various hypotheses. An assessment task asks students to plan a
way of delermining which of three factors determines the rate of oscillation of
a pendulum. In mathematics, an objective could be to be able to lay out the
steps nieeded to solve geometry problems. An assessment task asks students to
devise a plan for determining the volume of the frustrom of a pyramid (a task
not previcusly considered in class). The plan may involve computing the vol-
ume of the large pyramid, then computing the volume of the small pyramid,
angd finally subdtracting the smaller volume from the larger

ASSESSMENT FORMATS Plonsing may be assessed by asking students to
develop worked-out solutions, describe solution plans, or select solution plans
for a given problem.

Praducing involves carrylng out a plan for solving & given problem that meets
certain specifications. As we noted carlier, objectives within the category Cre-
ate may or may not include originality or uniqueness as one of the specifica-
tions. So it is with producing objectives. Producing can require the coordination
of the four types of knowledge described in Chapter 4. An alternative term is
constructing,
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SAMPLE DBIECTIVES AND CORRESPONDING ASSESSMENTS [0 piro-
ducing, a shudent is given a functional description of a goal and must create a
procuct that satisfies the description. [t involves carrying out a solation plan
for a given problem. Sample objectives involve producing novel and wseful
products that meet certain requirements. In history, an objective could be to
bearn to write papers pertaining to particular historical periods that moet speci-
fied standards of scholarship. An assessment task asks students fo write a short
story that takes place during the American Revolution. In science, an objective
could be to learn to design habitats for certain species and certain purposes, A
corresponding assessment task asks students to design the living quarters of a
space station. In English literature, an objective could be to leamn to desigh sets
for plays, A corresponding assessment fask asks studonts to desipn the set for a
student production of Drtving Miss Daisy, In all these examples, the specifica-
tions become the criteria for evaluating student performance relative to the ob-
jective. These specifications, then, should be mcluded in a scoring rubric that is
given to the students in advance of the assessment.

ASSESSMENT ForMaTs A common task for assessing prodecing is a de-
sign task, in which students are asked to create a product that corresponds to
certain specifications. For example, students may be asked to produce
achematic plans for a new high school that include new ways for students to
conveniently store their personal belongings.

DECONTEXTUALIZED AND CONTEXTUALIZED COGNITIVE PROCESSES

We have examined each cognitive process in isolation {i.e., as decontextualized
processes). In the next section we examine the processes within the context of a
particular educational objective (Le., as contextualized processes), In this way, we
are reuniting cognitive processes with lknowledge. Unlike decontextualized
processes (e.g., planning), contextualized processes occur within a specific aca-
demic context (e.g., planning the composition of a literary essay, planning to solve
an arithimetic word problem, or planning to perform a scientific experiment).
Although it may be easler to focus on decontextualized cognitive proc-
eases, two lindings from research in cognitive science point to the important
role of context in leaming and thinking (Bransford, Brown, and Cocking, 1994;
Mayer, 1992; Smith, 1991). First, research suggests that the nature of the
tive process depends on the subject matter 6o which it is applied (Bruer, 1993;
Mayer, 1999; Presaley and Woloshyn, 1995). For example, learming to plan solu-
ticns to mathematics probiems is different from learning to plan the composi-
tion of literary essays. Consequently, experience in planning in mathematics
does not necessarily help a student learn to plan essay compositions, Second,
research on authentic assessment suggests that the natune of a process de
on the authenticity of the task to which it is applied (Baker, O'Meil, and Linn,
1993; Hambleton, 1996). For example, leamning to generate writing plans (with-
out actually writing an essay) is different from learning bo generate plans
within the context of actually producing an essay:
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Although we have described the cognitive processes individually, they are
likely to be used in coordination with one another to facilitate meaningful
school learning, Most authentic academic tasks require the coordinated wse of
several cognitive processes as well as several types of knowledge. For exam-
ple. to solve a mathematical word problem, a student may engage in:

» nfergreting (to understand each sentence in the problem);
* recalling (to retrieve the relevant Fachual knowledge needed to solve the
problem);

» prgwmizing {io build & coherent representation of the key information in the
probleen, that is, Concephual kmowleder);
o planming (to devise a solution plan); and
o producing (to carry out the plan, that is, Procedroral knowledige) (Mayer, 1992).
Similarly, to write an essay, a student may engage in:
» recalling (to retrieve rebevant information that may be inchided in the essay);

» plimning (bo decide what to include in the essay, determine what to say,
and how tosay it);

» producing {t0 create a written product); and
s critbiguing (to make sure the written egzay “makes sense”™) {Levy and Rans-
dell, 1996).

AN EXAMPLE OF EDUCATIONAL DBJECTIVES IN CONTEXT

In simplest terms, our revised framework is intended to help teachers teach,
learners learn, and assessors assess. Suppose, for example, that a teacher has a
very genetal objective for her students: She wants them to learn about Ohm's
law. She devises an instructional unit accordingly. Because of the vagueness of
the objective, this unit potentially incledes all four types of knowledge: Factual,
Conceptinl, Procedural, and Metacognitive. An example of Factual knswledge i3
that current is measured in amps, voltage in volts, and resistance in ohms, An
example of Pricedural knowledge ks the steps involved in using the fermula for
Ohm's law {voltage = current ¥ resistance) to compute a numerical value,

Although these two types of knowledge are the most obvious to include in
this unit, a deeper understanding of Ohm's law requires the other two types of
knowledge: Conceptual and Metacognitive. An example of Conceptual knondedge
is the structure and workings of an electrical circuit that consists of batheries,
wires, and a light bulb. An electrical circuit is a conceptual system in which
there are causal relations among the elements {e.g., if mone batteries are added
in serial, the voltage increases, which causes an increase in the Sow of electrons
in the wires as measured by an increase In current]. As an example of Mets-
cognifive knowledge, the teacher may intend students to know when to use
mnemonic strategies for memorizing the name of the law, the formula, and
similar relevant items. She also may want them to establish their own goals for
learning Ohm's law and its applicationg.
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REMEMBERING WHAT WaAS LEARNED

A reatricted set of objectivies for the unit on Ohm's law could focus solely on pro-
moting retention. Chjectives for promoting retention are based primarily on the
cognitive process category Remesmber, which inchudes recellneg and recogmizing fiac-
bual, procedieral, conceptual, and metacogritioe knowdedge. For example, an objective
fiorr recalling factual knowledge is that students will be able fo recall what the letters
stand for in the formula for Ohm's law. An objective for recallmg procedural knowl-
edge is that students will be able to recall the stepa involved in applying Ohm's Law,
Although these are the obvious kinds of retention-type objectives to in-
clude in the unil, it is also possible to develop retention-type objectives that
invelve Conceptual and Metacognitive knowledge. For Conceplual knowledge, an
objective is that students will be able to draw, from memory, a picture of an
electrical circuit. Because this objective focuses on recalling, each student’s
drawing is evalusated in terms of how closely it corresponds to a picture pre-
serited in the textbook or previously on the chalkboard. Students may answer
questions about Conceptisn] and Metacognitive knotpledge in a rote manner, rely-
ing exclusively on previously presented material. When the overall purpose of
the unit is to promote transfer of learning, Kemember objectives need to be sup-
plemented with objectives that involve more complex. cognitive processes.
Finally, an objective pertaining to recalling metacognitive knowoledge is that
students remember “When stuck in o hole, stop digging.” In other words, when
their first approach to solving a problem or arriving at an answer is not succeed-
ing, they remember to stop and assess other possible approaches. Again, with
the emphasis on Remember, students may be queried about whether, when their
first approach to a problem bogged down, they remembered the siogan. Tf stu-
dent answers are being graded, students will give the response they know the
teacher desires (i.e., "OF course, | did™), so this assessment task works anly
where students realize its purpose is to help them improve their learning.

MarKING SEMSE OF AND USING WHAT WAS LEARNED

When the concern of the teacher furns to promoting transfer, he or she needs o
consider the full range of cognitive process categories, Consider the myriad of
possibilities inherent in the following list:

* An objective for interpreting factual Enoteledge: “Students should be able b
define key terms (e.g., resistance) in their own words.”

* An objective for explaining conceptual knmeledge: “Students should be able
to explain what happens to the rate of corrent in an electrical circuit when
changes are made in the system (e.g., two batteries that were connected in
serial are reconnected in parallel).”

* An objective for executing procedural bnounledge: “The student will be able
to use Ohm's law to compute the voltage when given the current (in
amperes) and the resistance (in ohms).”

= An objective for differentiating conceptual kmowladge: “The student will be
able to determine which information in word problems invalving Ohm's

CONCLUSION
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law {e.g., wattage of light bulb, thickness of wine, voltage of battery) is
needed to determine the resistance.”

* An objective for checking procedural kmomtfedge: “The student will be able to
determine whether a worked-out selution to a problem involving Ohm's
law is likely to be effective in solving it."

* An objective for crifiquing metecognitive knoaledge: “The student will be
able to choose a plan for solving problems imvolving Ohm's law that is
mipst consistent with his or her current level of understanding,”

¢ An objective for generating conceptual bnmledge: “The student will be able
to generate alternative ways of increasing the brightness of the light ina
circuib without changing the battery.”

We can summarize the entire set of objectives in this instructional unit on
Ohim's law using the Taxonomy Table [see Table 5.2). The Xz indicate objectives
thit are included in this unit based on the examples wie gave. Mot all cells are
filled; thus, not all possible combinations of cognitive process and knowledpge
are included in the unit. Nonetheless, it is clear that the unit includes & variety
of objectives that go beyond remmeniber factusl knomwiedge. Cur foous on objectives
in instructional units suggests that the most effective way of teaching and as-
sessing educational objectives may be to embed them within a few basic con-
texts (such 25 an instructional unit) rather than to foous on each in solation. We
reharn to this theme later,

A major goal of this chapter is to examine how teaching and assessing can be
broadened beyond an exclusive focus on the cognitive process Remember, We
described 19 specific cognitive processes associated with six process categories.
Two of these cognitive processes are associabed with Eemember; 17 are associ-
ated with the process categories beyond it: Understand, Apply, Analyze, Evalu-
ale, and Create.

Our analysis has implications for both teaching and assessing. On the teach-
ing side, two of the cognitive processes help to promote retention of leaming,
whereas 17 of them help to foster transfer of learning. Thus, when the goal of in-
struction is to promote transter, objectives should include the cognitive processes
associated with Understand, Apply, Aralyze, Evalute, and Create. The descriptions
in this chapter are intended to help educators generate a broader range of educa-
tional objectives that are likely to result in both retention and transfer.

On the assessment side, our analysis of cognitive processes is intended to
help educators (including test designers) broaden their assessments of learn-
ing. When the goal of instruction = to promote transfer, assesgment tasks
should {ap cognitive processes that go beyond remembering. Although assess-
ment tasks that tap recalling and recognizing have a place in assessment, these
tasks can [and often should) be supplemented wilh those that 1ap the full range
of cognitive processes required for transfer of learning,
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CHAPTER &

Using the Taxonomy Table

In this major section we demonsatrate how educators can use the Taxonomy
Table to help teachers and other educators in at least three ways. First, it can
help them gain a more complete understanding of their objectives (both those
they choose for themselves and those that are provided by others); that is, the
table can help educators answer what we refer to as the “learning question™
(see page ). Second, from this understanding, teachers can use the table to
make better decisions about how to teach and assess their students in terms
of the objectives; that is, the table can help educators answer the “instruction
question” and the "arsessment question” (see pages 7-8). Third, it can help
them determine how well the objectives, assessments, and instructional ac-
tivities fit together in a meaningful and useful way; that is, the table can help
educatons answer the “alignment question” (see page 10}, In this initial chap-
ter we address these questions in the context of an example that involves the
teaching of science to illustrate how using the Taxonomy Table can help
educators,

o

UsSING THE TAXOMOMY TABLE IN ANALYZING YOUR OWN WoRK

Before we revisit the Taxonomy Table and explore how it can be helpful, we
have an important word for teachers who are planning to use the framework
to guide the development of curriculum units Your use of the framework will
be less complex than what is presented in this and the following chapbers be-
cause we are analyzing units prepared by others. This requires us to take the
stance of an observer attributing intended meaning to objectives, instructional
activities, and assessments. The result appears complicated because we make
hypotheses about what was meant and then we have to check them against
other evidence for confirmation.

As an example, we interrupt the narrative of Chapter 8, the first vignette,
with analyses that make trial inferences about what Ms. Nagengast, the
teacher, meant by certain actions so that we can relate them to the Taxonomy. If
Ms. Nagengast had done the analysis herself, the vignette would have looked
quite different and been much simpler. It would also have been less instructive
about the Taxonomy framework, however (which is why we didn't present it
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that way). The trial inferences illustrate the distinchions among categoriea and
show how the various categories are used.

Tf she wene doing the analysls hersalf, Ms. Magengast would have an inter-
nal idea of what she iz secking to teach. Then the framework would bacome &
reference to use as she develops the unit. As part of the unit development
process, she would reflect on her actions and decisions by answering questions
such as those that follow,

"In stating my objective, do the wiords [ use describe what 1 intend?™ A
teacher may use the word “explain” when she dees not mean “to construct a
causal model” (our definition). Rather, she might mean interpret or summa-
rize. Although all three of these cognitive processes are in the category Linder-
stand, the choice of one over the other has different implications for instruction
and assessment, Using the Taxonomy's terms can add precision.

“Is the objective that can be inferred from my instructional activities con-
sistent with my statement of the objective™ When both objectives and instruc-
tional activithes are translated into the Taxonomy framework, do they point to
the same types of knowledge and the same cognitive processes? Several factors
can guide & teacher's choice of msbructional activities. Are students interested
in them? Do they enjoy them? Are they likely o engage in them? Do 1 have the
resources | need o support them (e.g., the equipment needed for a laboratory
experiment)? If activities are selected mainly on these criteria, their link with
the stated objective may become eroded. Thus, inferring objectives from in-
structional activities and relating them to the intended objective are the means
bo ensure that instructional activibies are “on target.”

“Are my assessments valid?” When one classifies the assessments in the
Taxonomy framework, do they align with the stated objectives? At the very
least, validity means that the assessment used by the teacher provides him or
her with information about how well the students achieved (or ame achieving)
the objective. Inferences about objectivies based on assessments can come from
two sources. The first is the actual assessment tasks (e.g., tost ftems, project di-
rections). This source is sufficient when select-type formats with correct an-
swers are used (e.g., multiple choice, matching). The second source is the crite-
ria used to score or evaluate student performance on the assessment tasks (e.g.,
scoring keys, rating scales, scoring rubrics), This source becomes neces
when extended-response formats are used (e.g., essays, rescarch reports). The
question here is whether inferences based on the assessments lead back to the

stated objectives.

USING THE TAXOMNOMY TABLE IN ANALYZING THE WORK OF OTHERS

When anyone uses the framework to analyze the work of others, they encounter
the same complexities we faced in our vignette analyses. Teachers may be
handed objectives {e.g., state or local standards) or assessments prepared by
others (e.g. statewide or standardized tests). They may be asked to analyze an-
other teacher’s units or conduct observations in fellow teachers” classrooms.
These analyses all require attributions of intent, which are difficult when objec-
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tives lack important words or phrases or when peripheral words or phrases are
misleading. Hven the key words and phrases do not always mean what they
seem fo mean. In addition, words (ie., the statement of the objective) and ac-
tions (i.e., the instructional activities and assesaments related 1o the objective)
may be inconsistent. For all thess reasons, placing an objective in the Taxonomy
Table requires that one determine the intentions of the teacher [or author(s) in
the case of materials prepared by others] in relation to the meaning of the objec-
tive, the purpose of the instruclonal activities, and the aim of the assessments.

3, we stated that the use of multiple sources of Information is
likely to result in the most valid and defensible classification of objectives. In
the next section we begin to explore why this is so.

THE TAXONOMY TAEBLE REVISITED

The two-dimensional Taxonomy Table, shown earlier as Table 3.1, is repro-
duced on the inside front cover of this book, Tables 4.1 and 5.1, which summia-
rize the knowledge and cognitive process dimensions, are printed on the fronl
arvd back covers, respectively and on the next page. We encourage you to refer
to these tables while reading the remainder of this chapter.

THE LEARNING QUESTION

Let us begin with a seemingly straightforward objective: “Students should
learn to use laws of electricity and magnetism (such as Lenz' law and Ohm's
law] to solve problems.” To place this objective in the Taxonomy Table, we
must examine the verb and nown phrase in relabon to the categories of the
table. Specifically, we must relate the verb, "use.” to one of the six major cogni-
Hive process categories and the noun phrase, “laws of electricity and magnet-
ism," to one of the four types of knowledge, The verb is fairly easy: "use” is an
alternative name for implement (s ingide back cover), which is associated with
the category Apply. With reapact to the noun, laws are principles or generaliza-
tions, and knowledge of prineiples and generalizations is Conceplual biowledge.
If our analysis is correct, then, this objective should be placed in the cell of the
Taxonomy Table that correspands to the intersection of Apply and Conceplual
knowledge (cell B3; see Table 6.1. Note in Table 6.1 that the four types of knowl-
edge form the rows labeled A through D, and the six processes form the
columns labeled 1 through 6. A cell can thus be designated by a letter and &
number to indicate its intersection of a row and a columm]. Now we have an-
swered the "learning question.” We want students to learn to apply conceplual
knowladge,

In this analysis we relied on knowledge subtypes {e.g., nomledge of princi-
ples and generalizations) and specific cognitive processes (e.g., implementing)
rather thar on the four major types of knowledge and the six cognitive prooess
categories, Based on our collective experience, we believe subtypes and specific
processes provide the best clues to the proper placement of objectives in the
Taxomomy Table, Mote also that we based our decisions on assumphions we
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made about the teacher’s inlention. For example, our infeérence that we are
dealing with implententing rather tll.;m;:e.:-uﬂng is gupported not only by the in-
chusion of the verb “use” but also by the phrase “in problems” in the statement
of the objective. Because problems are unfamiliar (rather than familiar) tasks
(see page 77), implementing seems more appropriate than executing (see inside
back cover).

THE INSTRUCTION QUESTION

Although the objective can be clasgified in one cell {see Table 6.1), when we
consider different instructional activities a teacher may use, we see a much
muire complex and differentiated picture. For example, in general, if students
are to implement scientific laws, they might (1) determine the type of problem
they are confronting, (2} select a law that will likely solve that type of problem,
ared (3} use a procedure in which the law is embedded to solve the problem. As
we described on pages 78-79, then, implementing involves both Comceptual
knowledge (i.e., knowledge of the type or category of problem) and Procedural
knowledge (ie., knowledge of the steps to follow to solve the problem). Tnstruc-
tional activities might help students develep both types of knowledge.

Mote the verbs used in the decomposition of this single objective: “de-
bermiine,” “select,” and "use.” From Table 5.1, inside back cover, we see that de-
termining that something belongs to a category is the definition of classifying
(Understond), selecting is an alternative term for differentiating (Analyze), and
using is an alternative term for implementing (Apply). The instructional activi-
ties should help students engage in classifyimg and differeniinting as well as
imiplermen ting.

Because students may make errors in classifying, differentiating, and imple-
menting, it also seems reasonable to emphasize Mefacognitive knowledge during
inatruction. For example, stodents might be taught strategiea for monitoring
their decisions and choices to ser whether they “make sense.” “How do T know
this problem is a cortain type?™ “If it is, how do 1 know which laws to use? In
addition to being able to recall these strategies, students may be taught to im-
Plement them.

Finally, it may be advisable to focus some of the instructional activities on
so-called higher-order cognitive processes. Because fmplementation often in-
volves making choices along the way, students should be taught to check as
they go and critique the fnal result or solution. Both checkig and crifiquing fall
in the Evalunte category.

The answer to the "instruction question,” then, is far more complicated
that it would appear to be at first blush. Instructional activities might provide
opportunities for students to develop at least three types of knowledge (Con-
cepitual, Procedural, and Metacognitive) and engage in at least six cognitive
processes (recalling, classifying, differentiating, implementing, checking, and
critiguing) associated with five process categories (Remember, Understand, Ap-
ply, Analyze, and Evaluate). An analysis of the instructional activities in terms
of the Taxonomy Table, then, results in many more cells being included (sec
Table 6.2).
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An pxamination of the mlalinn.ahip of the single cell that conta ins the ob-
jective (B3) to the seven cells that contain the instructional activities (B2, B4, B5,
C3, C5, D1, and D3) produces an intereating result; namely, none of the instruc-
tional activities pertains directly to the objective, The reason for this is clear
from our definition of Apply (see inside back eover). Apply means to carry out
or use 8 procedure in a given situation. In other words, Apply requires Proce-
dural knowledge, Therefore, if laws of electricity and magnetism (Conceplual
knowledge) are to be applied, they must be embedded within a procedure {(Pro-
cedural knowledge). The procedure typically “unpacks” the laws in a way that
facilitates their application {e.g., first, calculate or estimate the electromotive
force in volts; second, calculate or estimate the current in amperes; third, divide
the electromotive foroe by the current to yield the resistance). Earlier consider-
ation of the relaticnship between Apply and Procedural knowledge might have
suggested that we initially classify the objective as apply procedural inowladge
{C3) instead of apply conceptual knoudedge (B3).

THE ASSESSMENT QUESTION

Suppoae a teacher has spent several days of instruction on this objective amd
wants to know how well her students ane leaming, She has a number of deci-
sions to make, including these three important ones: Does she focus her assess-
ment only on the cell that containg the objective, or does she assess the effec-
tiveness of the various instructional activities as well? Does she inbegrate
assessment with her instruction (Le., formative assessment), or does she con-
duct a more independent agssessment for the purpose of assigning grades (i.e.,
summative asseasment)? How does she know that her assessment bsks recpuine
the students to engage in implementing rather than exeufing (or some other cog-

nitive process)?

Focusep VERSUs DISTRIBUTED AssessMENT Chur imtal analysis,
based solely on the statement of the ohjective, sugpests that the teacher focus her
assessment on the extent to which students have learned to apply comceptial
kmowleder (cell BY). In contrast, our more detailed analysis, based on relevant and
appropriate instructional activities, suggests the teacher assess the wide variety
of cells related to attaining the primary objective (B2, B4, B5, C3, C5, D1, and 1X3),
The trade-off scems to be breadth versus depth. On the ane hand, the focused as-
sessment permits the teacher to probe the depths of student leaming relative toa
single objective. A variety of different problems related to this objective can be
included on a single assessment. On the other hand, a more distributed assess-
ment permits the teacher o examine broadly the processes involved in the at-
tainment of the target objective. The broader teating not only assesses the pri-
mary objective in the context of related knowledge and cognitive processes, but
also may permit a di is of the student’s underlying difficulties where, for
example, a contributing aspect of Procedural knowledge is not adequately learned.

FORMATIVE VERSUS SUMMATIVE ASSESSMENT FPormative assessment
is concerned with gathering information about learning as learning is taking
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place, so that “in-flight” instructional modifications may be made to improve
the qualily or amount of learning. In confrast, summative assessment is con-
cerned with gathering information about learning after the learning should
have occurred, usually for the purpose of assigning grades to students. Thus,
furmative assessment is used primarily to improve student learning; summa-
tive assessment is used primarily to assign grades. Class work and homework
are often used in formative assessment; more formal tests are used as a means
of summative assessment,

ASSESSING IMPFLEMENTING VERSUS EXECUTING [ecause implemeniing
and executing are both assocated with Apply, it is important to distinguish be-
tweern them if the resulis of the assessment are to be valid. If assessment tasks do
not inchade unfamiliar tasks and/or do not ire students to select relevant and
appropriate Procediral kmotdledge, then it is more likely that exvecuting rather than
implementing is being assessed. As we mentioned in the discussion of inferpreting
(see page T1), using assessment tasks that are new to the student is a primary
method of ensuring that students respond to the assessments at the most com-
plex cognitive process called for in the objective.

ASSESSEMENT AND THE TaxonomyY TapLe Continuing with our exam-
ple, let us suppose that the teacher decides she is as concerned about students
using the correct procedure as she is about their getting the right answer. The
teacher sees the assessment as formative in nature. She gives her students ten
electrical and mechanical problems and asks them to golve each problem,
showing their wiork.

As we did for the objective and the instructional activities, we can examine
the assessment in terms of the Taxonomy Table. In this case, we would focus on
the assigned paint values, For each of the ten problems, score puints are given
for “selecting a correct procedure.” The teacher's seoring rubric requires that
students are able to classify the problem correctly (understanding conceptual
knmpledge, one point), select the appropriate law (enalyzing concepiual knowledge,
one point), and select a procedure that follows from the law and is likely to
solve the problem (emalyzing procedural knowledge, one point). Since she consid-
ers the procedure and the result o be equally important, having given three
points for selecting the correct procedure for salving each problem, she gives
three polnts for arriving at the correct solution to the problem {i.e., implemeniing
procedural knomwledge). Once again, the results of our analysis can be summarized
in terms of the Taxonomy Table (see Table £.3).

THE ALIGNMENT QUESTION

Simce the entries in Tables 6.1 and 6.2 ane reproduced in Table 6.3, we can address
the alignment question by focusing on Table 6.3 Specifically, one can examine the
cells that contain the objective, the instnuctional activities, the assessments, and
various combinations of these, Cells that contain an objective, one or more in-
structional activities, and some of assessment indicate a high degree of
alignment. In contrast, cells that contain only the objective or only an instructional
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activity or only some aspect of assessment indicate weak alignment, This inder-
pretation, however, requines that a bagic assumption be made. Because the com-
pleted table represents our inferences, we must assume that we made reasonably
valid inferences on the statement of objective, cur analysis of the mstructional ac-
tivities, and our examination of the assessment. This assumption enabies us to
differentiabe misclassification from misalignment.

If we assume correct classification from these three sources (i.e., the state-
ment of objective, the instructional activities, and the assessment), then Table
b2 presents evidence of both alignment and misalignment, Por example, cell
C3 (apply procedural knowledge) includes both an instructional activity and a
score point on the assessment. I the objective were properly classified, in line
with our earlier discussion, thisa would increase the alignment. Similar align-
ment appears in cells B2 and B4, which also contain an instructional activity
and a score point on the assessment.

At the same Bime, looking at Table 6,3, we see misalignment, which ap-
pears to stem from three sources.

* Having a “disconnect” between the verb and noun in the statement of the
objective. “Use,” being an alternative term for implement, is associated
with the category Apply (see the inside back cover). Procedieral knooledge
is typically associabed with Apply. We approached the analysis of the noun
phrase “laws of electricity and magnetism” with this in mind. Thus, rather
than focusing on knowledge of “laws” as Conceplual knoudedee (which it
=), we shoild focus on procedures for using the laws to solve problema—
Procedural knowdedge, In light of this “re-focus™ on the procedures instead
of the lawa, the objective should be classified in cell C3 (apply procedeeral
knamoledge), rather than in cell B3 (amply conceptual knotledge), That classi-
fication gives the strongest possible alignment in cefl C3: The objective,
instructional activity, and assessment would all be present there,

* [ncleding instructional activities that are not assessed and thus provide no
information for the diagnosis of learning problems. Examples in Table 6.3
mchude ACT4 (remembering they should check their progress as they work
on each problem), ACTS (determining whether their progreas is satisfac-
tory), ACTS {making modifications based on their “progress checks,” if
needed ), and ACTT (checking the accuracy of their final solution). All four
relate to the process of reviewding work “in progress.” Simply asking atu-
dents whether they had done the reviews would reinforce the importance of
doing so. Furthermaore, individually querying those students who reported
reviewing but stitl arrived at the wrong solution might help them find mis-
takes in their own work and how they typically attack such problems.

* Awarding points (cell C4) based on the problem-solving process that es-
ther was not emphasized during the instructional activities or, if it was,
was not linked with any stated objective. :

Based on the analysis psing the Taxonomy Table, the teacher can make
changes in the statement of the objective, the instructional activities, or the as-
sessment tasks or evaluation criteria to increase the overall alignment.
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PROBLEMS IN CLASSIFYING OBJECTIVES

Because the classification of objectives, whether the objectives are stated, im-
plicit in instructional activities, or deduced from assessments, requires that in-
ferences be made, there are many instances in which the classification is not
pasy. The editors of the original Handbook noted problems inherent in the clas-
sification of objectives, We pose these problems as questions:
= Am ] working at the level of specificity at which the Taxenomy Table is
most wsel?
s Hawve | made cerrect assumptions about students’ prior leaming?
= Does the ohjective as stated describe an intended Jearming result, not activ-
ities or behaviors that are “mesans to an end™?

THE LEVEL oF SPECIFICITY PROBLEM

As we discussed on page 15, educational objectives can be written at three lev-
els of specificity. They can be general program goals to be achieved over a year
or a number of years, objectives for a particular course or unit within a course,
or objectives for a particular lesson within a unit (Krathwehl, 1964; Krathwohl
and Payne, 1971). The Taxonomy is desipned to be most useful in planning in-
gbruction and assessment at the course or unit level. As we demonstrate in the
vignette analyses, however, the Taxonomy has implications for learning activi-
e arwd assessment tasks at the daily lesson level as well.

A useful test of the specificity of an objective is to ask whether, after having
read It you can visualize the performance of a student who has achieved it
“What would a student have to do to demonsirate that he or she hag learned
what | intended him or her to learn?” If you envikion a variety of different per-
formances, you probably ought to ask, “What performance is the most repre-
sentative of the achievement of this objective?” Discerning this central perfor-
mance narrows broad objectives down to the more specific ones that are
needed to use the Taxonomy Table,

Consider, for example, this global objective: “The student should leam to
be: a good citizen in a democracy.” What pictures come 0 mind when you try
to visualize the actions of a student who has mastered this global objective?
Probably lots of things: Voling? Protection of minority viewpeints? Acceplance
of majority rule? Each of these suggests a more specific objective that, in com-
bination, could help the student move toward the broad citizenship goal. An
example might be: “The student will leamn a variety of strategies for resolving
group conflicts (e.g., voting, mediation).” The somewhat more specific objec-
tives are the most appropriate for use with the Taxonomy Table.

THE FRIOR LEARMING PROBLEM

To classify an ebjective correctly, one must make assumptions about students’
prior learning. This is most obvious when a student experiences an instruc-
tional activity or assessment task that he or she has encountered before, [n such
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cases, an activity or task that is intended to evoke a more complex cognitive
process (e.g., Analyze) will not do so because the student has only to Remember
the prior experience. If we intend students to leamn fo .-’.m]'yzr, we must do

what we can to ensure that instructional activities and assessmente evoke the
complex processes intended.

In the same vein, an objective may [all into different cognitive process cate-
gories with increasing grade levels. What is a more complex objective in the
early grades may become a less complex objective in later grades. For example,
a mathematics objective in grade 3 that requires differentiating in order to
painstakingly sort cut what is noeded to solve a particular problem type may
require in grade 4 implemeniing because the identification of that problem type
has become routine. By grade 5, this same objective may require executing be-
cause problem solution is almost automatic, and by grade 6, the objective may
require simple recalling because all the common problem types likely to be used
in instruction and t have already been encountered.

Thus, to reach agreement about the classification of objectives, teachers
must have some knowledge or make an assumption about the students® prior
learning, This is probably the single most common and most difficult problem
to overcome when trying to classify an objective in the abstract without refer-
ence to any specific group and/or grade level or when using the Taxonomy
Table with no information provided about students’ prioe leaming.

DIFFERENTIATING OBJECTIVES FROM ACTIVITIES

In working with the Taxpnomy Table, one sometimes finds (as those oif wa whio
worked on this project often did) that it is easy to slip Into the mode of trying
to categorize learning activities rather than intended learning outcomes, To test
the framework, one of us would suggest a verb—for instance, "estimating™—
and ask where it belongs. Initially, we found that estimating was difficult to
categorize. When we paired it with knowledge so that it became an L‘b}ﬂfﬂ.‘-"E.-
however, classifying became much easier. Congsider the following: “Students
should learn to estimate the product of two large numbers,” This objective re-
duces to students leaming a three-step procedure: (1) rounding to the nearest
power of ten, (2) multiplying the remaining one-digit, non zero numbers, and
(3) adding the correct number of zeros, In this context, estimating means exe-
cutireg an estimation procedure, or applying procedueal knooledge.

Sometimes one of us would suggest a silly activity like "doodling™ and ask
where it would fit. Not only s "doodling”™ unlikely to appear in an educational
objective, but if it were to appear, it once again would have to be in a knowl-
edge context to be classifiable. For example, “The student will learn that doo-
dling helps him or her to relieve stress temporarily when working on difficult
problems.” This might be a strategy within Metacogmibive knoudedge, The phrase
“learn that” suggests simple recall (i.e, “know that™). The objective, then,
would take the form remember metacognitive knowledge. The point is that it
makes sense fo try to classify “doodling” when it is placed in a knowledge con-
text; without that context, it makes no sense.
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We have one final point in this regard: Many “verbs,” particularly those as-
sociated with undesirable student behavior (e.g., disrupt, agitate), are not
likely to be included in statements of educational objectives, Consequently,
they are not usefully classified within our framework.

SoME HELPFuUL H |HT£

In light of the problems and based on our combined experience in the field, we
offer four helpful hints that should increase your probability of dassifying ob-
jectives correctly: (1) consider the verb-noun combination, (2} relate the knowl-
edge bype to the process, (3] make sure you have the right noun or noun
phrase, and {4) rely on multiple sources,

COMNSIDER THE VERB-NOoUN COMBINATION

As we mentioned carlier, verbs by themselves can be misleading. Consider this
objective: “Students should be able to identify various literary devices (e.g.,
similes, metaphors, hyperbole, personification, alliteration) used in novels.”
Clearly, the verb is “identify.” In Table 5.1, inside back cover, identifying is an
alternative term for recognizing, which is in the process category Eemember. If
we categorized this as a Remember objective, however, it would be inappropri-
ate. A more complete reading of this objective suggests that the intention is for
students to learn to identify examples of literary devices in novels. Finding ex-
amples is exemplifying, which is associated with the process category Uinder-
stand. This inference is consistent with the fact that literary devices are concepts
(that is, classes of things sharing common attributes). Maore likely, then, the ob-
jective has the form understard conceptual knomledge.

RELATE TYPE OF KNOWLEDGE TO FROCESS

For objectives that involve Femenber, Understand, and Apply, there generally is
& direct correspondence between process category and type of knowledge. We
do intend, for example, students to recall facts (remewrber factunl kmowledge), in-
terpret principles {understand conceptual knowledge), and execute algorithms {ap-
ply procedural knoudedge).

When Analyze, Evaluate, and Creste are involved, however, the correspon-
dence between process category and type of knowledge is less predictable.
Constder, for example, eoaluale conceplial browledge. We typically do not intend
students to learn to critigue (Evaluate) a set of criteria (Concepfual knowledge).
Rather, we intend them to learn to critigue something based on or in terms of
the criteria. The something might be a hypothesis advanced by a scientist or a
solution to a problem proposed by a legislator. The criteria on which the evalu-
ation is based may include reasonableness and cost effectiveness, respectively.
Thus, ralucte concepiual krowledge becomes in essence epaluale [based on] con-
cepduial knowdedee or eathuete [in torms of | concepin] bnoeledge.
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Mow consider Create, Again, we intend for students to learn o creabs
something—poems, novel solutions to a problem, research reports. Students
typically are expected to rely on more than one type of knowledge during the
creative process. Supposs, for umn'?ie, wie intend for studenits to leam bo write
original research reports about famous Americans in history based on themes
and supporting defails derived from malerials about Bvem, We could classify
this objective as Create (write original research reports) Concepraal knpmiedge
(themes) and Factial knemofedge (supporting details). Thiz classification would
be not only confusing but also likely incorrect. We do not necessarily intend for
gtudents to create concephual and factual knowledge. However, we do intend them
to crente [original research reports based on] corcepiual and factual knowiedge. As
in the preceding case of Evaluate, students are to Crepte something based on
pome knowledge, With Create, students may well use all the knowledge at their
disposal (Factual, Conceptual, Procedural, and Metacogmitioe),

The paint here is simple but important. When objectives invialve the three
most complex cognitive processes, knowledge provides the basis for the cogni-
tive processes and often multiple types of knowledge are required. This idea is
exemplified in several of the vignettes.

MAKE SURE You HAVE THE RIGHT NMoumM

As we worked with various drafts of the Taxonomy Table, we encountered
statements of objectives in which the nouns and noun phrases did not help us
determine the appropriate type of knowledge. In general, the verbs in these ob-
jectives indicated more complex cognitive process categories (i.e., Analyze,
Evaluate, and Create). Consider the following examples:

= Students should learn to outline textbook lessons.
* Students should leam to eritique proposed solutions to soclal problems.
* Smudents should learn to design sets for various plays.

In each case, the verb is easily identifiable and quite easily classified. Outlining
s an alternative term for srganizing [Analyze], critijuing s assoctated with Eoal-
wate, and constructing is an alternative term for producing [Create]. The noun
phrases in these cases are “textbook lessons,” “proposed solutions to soclal
problems,” and “sets for varous plays.” What is missing from these state-
ments, and what must be made explicit before the objectives can be classified
correctly, is fhe knowledge that students need to organize lessons (e.g., the or-
ganizing principles), eritique proposed solutions (eg., the evaluation criferia),
or plan sets {e.g., the design parameters).
Mow consider a second sef of objectives

* Students should learn to analyze in a2 work of art the relationship of the

serial ™ ik ¢ color.

# Students should learn to evaluate commercials seen on television or read
in nevwspapers,/ magazines from the standpoint of a sct of principles par-
IE 2 II: I I '] | w
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» Students should learn to design habitats for certain species 5o their

Like the objectives in the first set, these three qhﬁﬁvﬂmmm ml_-h An-
alyze, Evaluate, and Create, respectively, Unlike the objectives in the ﬁrs't set,
however, the knowledge needed is contained in the objectives (as underlined).
In the first objective, students need knowledge of the relationship of the mate-
rials used to the rendition of color. In the second objective, students need
knowledge of the set of principles pertaining to “appeals.” Finally, in the third
objective, students need sufficient knowledge of a particular species so they
can design a habitat to ensure their survival. The point here is that not all
nouns and noun phrases provide useful clues to the proper ::Ln.vaiﬁnlmmnaf the
obiective in terms of the knowledge compenent. Particularly for objectives that
focus on developing more complex cognitive processes, the clues pertaining to
knowled ge may be found in

# the definition or description of the cognitive process itself (see, for exam-
ple, our discussion of differentiating on pages B0-81); and /or
« the svaluation criteria or scoring rules used with the assessment,

If clues are not given in either of these sources, then there is a t_medtn further
clarify, or spell out, the knowledge in the statement of the objective.

RELY oM MULTIFLE SoUuRCES

As we began to analyze the vignettes, we leamed that our understanding of the
objectives of the unit increased as we considered multiple sources: the state-
ments of the objectives, the instructional activities, and the assessment taslm
and evaluation critesia. This was particularly important in those cases in which
one or more of the stated objectives was a bit vagoe or more global than those
we could classify easily. The value of multiple sources will be seen in the vi-
gnettes, Before we move to the individual vignettes, however, we explore in
the next chapter how the vignettes were put together, what they “look like,
and how they were analyzed.
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Introduction to the Vignettes
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TapLe 7.1 Our Collection of Vignettes

Based in large measure on our collective experiences in warking with the origi-
nal Hamdbook, we believe that a framework such as the Taxonomy Table requires
numerous lustrations and a great deal of discussion before it can be adequately
understood and ullimately used in classroom settings. To this end, we have do-
veﬁu[pned sixh'l-?lugnet'heﬂ (s Table 7.1).
combination, the vignettes were selected to eround the pro i
advanced in the earlier chgptem and to Mlustrate tlﬂ.nhe}- mnmI;J-ﬂP::;h:T;
ments in the Taxonomy Table. The purpose of this chapter is to characterize
the vignettes in our collection, spell out their central components, and sug-
gest ways in which the Taxonomy Table can be used to aid in understanding
the complex nature of classroom instruction. With increased understanding
Tﬂ;ﬁ_ﬂfﬂ:ﬂ‘m oppartunities to improve the quality of instruction provided in our
TS,

CHARACTERIZATION OF THE VIGNETTES

It is instructive to begin with what the vignettes are not. Pirst, they do not nec-
essarily represent “best practice,” excellent teaching, or models of instruction
for athers to adopt or emulate. Looking at the vignettes in such an evaluative
light will likely undermine our purpose for including them in this volume. We
urge readers to suspend their need to evaluate and instead see the vignettes as
a collection of teaching episodes within larger curriculum units written by
teachers.! The question for the reader is not whether the vignettes represent
good or bad teaching. Rather, the question is how the Taxanomy Table can help
the reader make sense of the objectives, instructional activities, and assess-
ments described by the teachers with the intent of impraving their own teach-
ing and the students’ learning,

! Chapter 12, the Vilomnoes? Here? vigrette, was i t by an expersenced teacher, but the vi
WS ared D Ml 3 3 3
mmduw heae] Smith, whe observed 8 _m“wﬂmmﬂmﬂmﬂ?ﬁ_

CHAPTER MUMBER TITLE GHADE LEVEL(S) SUBJECT AREA
Nutrition 8 Health
Macheth 12 English literature
10 Addition Facts 2 Mathematics
1 Parliamentary Acts 5 History
12 Volcanoes? Here? 67 Sclence
13 Report Writing 4 Language arts

Second, these vignettes certainly do not represent all approaches to class-
room instruction at all grade levels in all subject matters in all countries of the
wiorld, Stated somewhat differently, the collection is intended to be illustrative,
not exhaustive. However, we believe that our analysis of the vignottes can en-
able readers to analyze their own and others’ learning expectations, instruc-
ton, and assessment, and to consider alternative approaches to instruction and
assessment that may be more appropriate and effective in light of what sta-
dents are expected to learm.

Having discussed what the vignettes are not, we now turn to what they
are. First, and perhaps most important, the vignettes are real. They represent
curriculum units taught in American schools by practicing teachers. The initial
drafts of these vignettes varied from being fairly brief to quite expansive—
almost 20 pages. Because of space limitations, the longer vignettes wene edited.
Monetheless, they all contain essential descriptions of curriculum units told in
the language of the teachers who taught thern.

Second, the vignettes represent high levels of verisimilitude. They capture
some of the complexity, ambiguity, and problematic nature of classroom in-
struction. These qualities should add to the wonderment the reader brings to
the deseriptions and allow us to show the usefulness of the Taxonomy Table.
Simple linear weaching over extremely short periods of time requires little in the
way of analysia. ¥

Third, we psked tho teachers to deseribe curriculum wniis, rather than
briefer one- or two-day lessons. Our rationale for this decision is presented in
thie next section.

—

THE CURRICULUM UMIT

A curriculum unit consists of one or move educational objectives that requine
approximately two to three weeks to achieve. If there is more than one educa-
tional objective, the objectives are related in some way, often in that they pertain
to the same topic (e.g., Chapter 8, Nutrition; Chapter 9, Macbeth; Chapter 12,
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Volcanoes? Here?). Interdisciplinary units (e.g., 8 unit on airplanes involving his-
fory, scienoe, mathematics, and literatune) and integrative undts (e, Chapter 11,
Parliamentary Acts; Chapter 13, Report Writing) are also examples of currien-
lum wnits, Within a curriculum wnik, there may be several instructional ob-
jectives, each associated with a lesson that lasts one, two, or perhaps three days.
[n other cases, no instructional objectives are stated (although they may be
implied).

A focus on curriculum units offers four advaniages over a focis on daily
lessons. First, curriculum units provide the time needed for more integrated,
holistic learning. Chver time students can be helped to see relationships and
connections among ideas, materials, activities, and topics; that is, the unit
structure helps them see the forest as well as the boes,

Second, curriculum units provide more flexibility in the use of available
time. If a teacher runs out of time on a particular day, the activity can be car-
ried out the next day. The availability of “flexible ime” in a curriculum unit is
important because, as we shall see in the vignettes, activities do not always go
a3 planned, In addition, some students may need more time to learn than other
students, Curriculurn undtz allow teachers to accommodate these classroom
realities.

Third, curriculum units provide a context for interpreting daily objectives,
activities, and assessments. For exampie, the importance of a lesson on writing
declarative sentonces is often better understood in the context of a unit on writ-
ing paragraphs. Similardy, understanding the concepts of ratios and propor-
Hons can be enhanced in the context of a unit on painting and sculpture.

Finally, the larger curricubum units provide sufficlent time for Instractional
activities that allow for the development and assessment of student learning of
maore complex objectives. Objectives that involve Analyze, Evaliate, and Create
typically require longer time perinds for students to learn,

CENTRAL COMPONENTS OF THE VIGNETTE DESCRIPTIONS

To provide a common structure, one that permits comparisons to be made
across the vignettes, each vignette begins with & description of the classroom
context and then is divided into three major components: (1) objectives, (2) in-
structional activities, and (3) assessment. For each component a series of ques-
tions was written to guide teachers in the preparation of the vignettes.

For the classroom context description and the objectives component, our
questions included the following:

s What are the unit objectives and how were they determined?

s How does the unit fit into the larger scheme of things (e.g., statewide stan-
dards or testing program, district curriculum, prior and for future units,
age or grade level of students)?

= What materials (e.g., texts, software, maps, videos) and equipment (e.g..

computers, television, laboratory equipment) were available to you and
the students?
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« How much time was allocated to the unit? On what basis did you decide
on the temporal length of the unit?

For the instructional activities component, we asked teachers questions
such as the following:

e How was the unit introduced to the students (e.g., Was an overview ﬂf_ the
enire unit given? Was the need for or purpose of the unit discussed with
the students7)?

e In what activities were students engaged during the unit? Why were these
activities selected?

» What assignments were given to students? Why were spacific assignments
selected?

+ How did you monitor the engagement and success of students in the ac-
tivities and on the assignments?

Finally, for the assessment component, we asked teachers to consider ques-
tionsg such as these:

« How did you determine whether students were, in fact, leamning? How
did you assess what your students learned?

. mdywmaknmﬂmhrﬁ,mgkepmgﬁdmnﬁtﬂh,uﬂm
dards for judging the quality of student work? If so, what were they and
how were they used?

» How did you inform students about how well they were doing {or did) on
the unit?

» How were grading decisions made? What grading standards were used?

The teachers were told that the questions were guides, not requirements.
Even a cursory examination of the vignettes will indicate that our prompis were
used precisely in this way. Not all of our questions were relevant to all teachers,
and teachers did not address those they believed to be irrelevant. Regandless of
the questions considered, however, each teacher wrote a rrmnal‘:lf compre-
hensive account of each of the four central components. In all six vignettes, the
companents are presented and discussed in a fixed order: classroom context,
objectives, instructional activities, and assessment. )

W must emphasize that this order is not meant lo canvey a linear perspec-
tive on planning. We are well aware of the mum':haug;:ulﬂng tha_r t!-af_h.l!l‘!
often begin their planning with instructional activities, not with objectives or
assesements. We assume that planning might begin with any of the three com-
ponents: objectives, instructbonal activities, or am_mmt- P]amm:g t]':lllf is
"objective-driven” begins with apecifying IIEtI'H.I:I‘.-EIJI'lE.I. objectives. Jﬁ:nlu!.rlt}h
driven” planning gives initial emphasis to the instructional _Ilfﬂ"-"l‘ﬂﬂﬁ. Finally, a
keacher operating from a “test-driven” perspective starts with concerns for as-
sessment. Regardless of the starting point, however, virtually all teachers are alsn
comoerned with the other two compenents as well as materials that are n_aeﬂe:l to
support the activities and the amount of time that is available for the unit.
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We anticipated that the description of instructional activities within the
anit might take different forms. One was to convey a day-to-day chronology of
events that took place in the classroom as the unit progressed. Another possi-
bility wias a little less sequential and more episodic, with descriptions of salient
events related to key issues and concerns. Most teachers chose combinations of
these approaches, focusing on salient events within a chronological ime frame.

USING THE TAXONOMY TABLE TO ANALYZE THE VIGNETTES

We began our analysis by reading through the descriptions provided by the
teachers, searching for clues that would enable us to make sense of these de-
scriptions in the context of the Taxonomy Table, Consistent with the structure
of our objectives (see Chapter 2), these clues come primarily from nouns and
verbs, As we demonstrated in Chapter 6, we used Table 4.1 (see also the front
inside cover) to make sense of the nouns we encountered and Table 5.1 {see
also the back inside cover) to help us with the verhs,

The term clues in the preceding paragraph is used intentionally. We were
never certain at any one time exactly where a specific descriptive element
fit within the Taxonomy Table. Sometimes ouor initial placement became in-
creasingly clear and more defensible the farther into the vignette we read. At
other times later descriptions provided by the teacher contradicted our initial
placement.

To understand our problem, consider the following example. One of the
stated objectives in the Nutrition vignette (Chapter 8) is for students to “ac-
quire knowledge of a classification scheme of appeals that describes the com-
mon targets commercial writers take into sccount In writing commercials.” The
verb "acquire” is nowhere to be found in our list of cognitive processes, How-
ever, the phrase "classification scheme” suggests Conceptin] Encudedge, At this
point, we assumed that “acquire” meant either Rimember or Understond, and
we made our initial classification of the objective in terms of the Taxonomy
Table, namely, rememiber or understand conceptunl knomoledge.

With this initial placement in mind, we moved on to the description of the
instructional activities. Farly in the unit, Ms. Nagengast, the teacher, presented
six "appeals” made by writers of commercials (i.e., ease, economy, health,
lowve/admiration, fear, and comfort/pleasure) and students were expected to re-
member the names of the six Is. Because the emphasis is on the names of
the appeals rather than on their underlying categories, we classified the intent
of this activity as remember fectual knomledge. Note that this emphasis on Factual
knmuoledge does not match our initial placement based on the stated objective.
Shortly thereafter, however, students spent time with examples and nonexam-
ples of sach appeal and were asked to give examples to illustrate their under-

ing, The use of examples and nonexamples suggests two things: first, cat-
egories are being formed; second, students are engaged in exemplifying.
Because knowledge of categories is Concepfual knmoladge and exemplifying is as-
sociated with Linderstand, the inferred objective would be classified as under-
stand comcephual knowladge. This inference is partially consistent with our initial
placement (with a focus on Undersfond rather than Resnember).
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Finally, we moved on to assessment. Ms. Nagengust used two assessment
tasks with this objective. In the first, she asked stodents to “identify a commer-
cial, describe it, and then attribute to the commercial writers what appeal [ie.,
the type or category of appeal] they were working with.” In the second, she
asked stidents to “develop a elaim for a given product that would match the
[type off appeal she (the teacher) had advanced.” To perform these assessment
tasks well, students would need to do more than simply remember the names
of the six types of appeals (i.e., remeniber factual knowledge). They would peed to
understand each type (i.e., category) of appeal in terms of its defining attrib-
utes or features so they could correctly place new examples in the proper cate-
gory (task 1) or come up with new cxamples for a given category {tnukf‘. 2}.. In
combination, then, the clues taken from the objectives, instructional activities,
and assessments led us to believe that Ms_ Nagengast's intention is for students
to learn to understand conceptual knowladge (Le., cell B2 of the Taxonomy Table).

In a similar way, we read each vignette component by companent. In each
component, we paid particular attention to those glements most likely to pro-
vide us with the necessary clues. These elements are summarized in Table 7.2.

In the cbjectives companent, we focused on statemnents of general purpose,
lists of included topics, and explicit objectives. In the Parliamentary Acks vi-
gnette (Chapter 11), for example, the teacher’s gencral purpose is fo “integrate
students’ persuasive writing with their knowledge of historical persons and
events.” The verb “integrate” and the noun phrases “persuasive writing and
“knowledge of historical persons and events” provided clues to the placement
of inténded student learning in the Taxonomy Table. Similarly, in the Volca-
noes? Here? vignette (Chapter 12), the teacher indicates that the unit was pred-
icated on the “dominant research paradigm in geology, the theory of plate tec-
tonics.” In combination with the unit title, this statement provides a clear

emphasis for the unit—the role of plate tectonics in explaining ml-:a_m:_
activity. Topical emphases help us place objectives in the proper rows {ie.

rasLe 7.2 Elements Relevant to Taxonomic Analysis of the Vigneties

COMPONENT

ELEMENTS

Objectives

InstrucHonal activities

Assasarnent

General purposes/aims

Stated objectives

Topics

Teachers” comments

Teachers” questions

Student assignments

Assessment tasks (oo, test items, portfolio Tequirements)
Scoring keys, guildes, and nbrics

Fvaluation criteria and standards
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types of knowledge) of the Taxonomy Table. Flacement in the proper columns
(e, kinds of cognitive processes), however, is virtually impossible when only
a topical orientation is given.

In the instructional activities component, clues were provided by com-
ments made by the teachers (particularly the way activities were introduced to
the students or their descriptions of the activities), the questions teachers asked
of students (and stodents of teachers), and the assignments students were
given as part of or as a follow-up to the activity. In the Addition Facts vignette
{Chapter 10), for example, the teacher tells her students that “if they learn one
of the facts in a family (.., 3 + 5 = §), they'll know the other (e.g.. 5 + 3 = §).
Therefore, fact families make the job of memorizing easier because they have
to remember only half of the facts.” From the first statement we learn that the
teacher is using categories (1., fact families) to reduce the amount of memo-
rization that students need to do. Knowledge of the categories themselves is
Conceplual knoudedge. Unlike the Nutrition example, however, the categories
are not intended to aid in understanding. Thus, the goal is not understanding
comceptual knomledge. Rather, as the teacher makes clear in the second sentence,
the categories are intended to reduce students’ “memory load.” The verb here
is quite clearly “remember.” The ultimate goal of this activity, then, is for stu-
dents to memorize the addition facts (i.e., remember factual tmowledge). As we
read through the remainder of the vignette, our attention turned to the inter-
esting relationship the teacher establishes between Conceplual knowledge and
Factual kneuiadge, and between Understand and Remember,

In the Macbeth vignette (Chapter 9), clues came from the questions the
teacher asks her stedents. As she leads the discussion of Act TT, for example, she
asks, “Why does Macbeth refuse to return to Duncan’s room in order to plant
thee bloody dagger on the guards? To answer this question, students must
search for the undertying motive for a specific action (or, moge specifically. in-
action). That is, they must construct 2 mental model that explains the inaction
in terms of one or more causes, Therefore, we would classify this question as
explaining, which is associated with process category Linderstand,

Finally, in the assessment component, our clues came from the assessment
tasks as well as the evaluation criteria (e.g., rating scales, scoring rubrics) used
to judge the adequacy of student performances on the tasks. In the Pacliamen-
tary Acts vignette (Chapter 11), the teacher provides students with an “Evalua-
tion Form™ to use in evaluating their editorials, editorials that were to be writ-
ten from the perspective of a historical figure, The form contains a set of
evaluation criteria (e.g., the student has at least three reasons to support the
character’s point of view, at least one of which is not from the textbook or class
discussion; the reasons are appropriate to the character and historically accu-
rate). In combination, the criteria suggest a comoern for both Factial keowledse
{e.g., historical accuracy, reasons taken from the textbook or discussion) and
Conceptual kmowledge (e.g., appropriate to the character, at least one reason NOT
taken from the textbook or discussion). When these criteria are examined within
the context of the vignette as a whole, we would argue that students were ax-
pected to remember factual knoudedge and understand conceptual nowledge.
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Finally, in the Addition Facts vignette (Chapter 10), the ultimate assess-
ment is a timed test of addition facts. The “Himed™ aspect of the assessment pro-
vided another clue that the teachers’ concern s indeed memorization. Emdl*“f_-“r
who attempted to use the various memorization strategies included in the unit
activities would be unable to complete the assessment in the tme allotted.
Thus, the primary unit objective is to recall the addition facts {i.e., remmember fiac-
tual knowledge), and all the actvities are simply different ways of helping siu-
dents attain that objective.

THE ANALYTIC an?l::ts: A SUMMARY

After a great deal of discussion and much trial, error, and revision, we arrived
at a four-step process for analyzing the vignettes. The first step was fo identify
ang highlight the elements in the vignettes that lent themselves to ap.'ﬂfs in
terms of the Taxonomy Table, The entries in Table 7.2 proved useful in this re-
gard, The second step required that we focus on the relevant nouns and verbs.
Referring frequently to Table 4.1 (for the nouns) and Table 5.1 (for the verbs),
we jotted down our “best guesses” about the fype af knowledge and cognitive

underlying the objectives, instructional activities, and assessmEnts
described by the teacher. When possible and useful, we made a tentative
placement of our "best guesses” in the Taxenomy Table at this point. In a:@ﬂ-
ity, we completed three separate Taxonomy Tables: one for our analysis of
the statement of chjectives, one for our analysis of the instructional activities,
and one for our analyeis of the assessments. In the third step we re-read our en-
tire set of notes and relevant portions of the vignette descriptions to see if we
could make better guesses, In almost all cases we found this re-reading and
re-examination very useful. We revised our notes and the Taxonomy Tables
sccordingly. Finally, we examined the consistency a.l:l:DEEﬂ'il" three tables, com-
paring the classifications of objectives, instructional activihies, and assessenents
to determine whether they were in alignment. Having completed the analysis,
we translated our notes into narrative form as they are contained in the

ignette ters.

i It wnd'gPuring this final step that we began to come to grips with some of
the major issues and concerns that confronted the teachers as they planned and
implemented their units, These are discussed in Chapter 14. Not surprisingly,
the issues aned comcerns we identified have troubled teachers for some time. We
believe that serious consideration of these key issues and concerns a{ung with
serious and sustained attempts to deal with them holds great potential for the
improvement of educational quality.

A —

ﬂ-HII-AHIIA-TIBH AND STRUCTURE OF THE VIGNETTE CHAPTERS

Az we mentioned earlier, we use a common format for the vignettes to ;.I]lnw
the reader to not only make sense of each vignette but also make comparisons

across e vignethes.
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The descriptive portions of each vignette, as prepared by the teachers them- |

selves, are printed in the same font and size of type as this sentence and inset
from the left mangin as is this paragraph.

Periodically, you will encounter a commentary based on our analysis. All
such commentaries are set off with headings printed in the game style of type
as the rest of this book,

Following each major compaonent (that is, objectives, instructional activi-
tigs, and assessments), we summarize our analysis in terms of the Taxonomy
Table. As we mentioned earlier, the end result is three completed Taxonomy
Tables for each vignetto. The first summarnizes our analyss based on the okjec-
tives. The objectives are indicated in bold type. The second summarizes our
analysis based on the instructional activities, The actfufties are given in falics.
For ease of comparison, the objectives are carried over in bold type to this sec-
ond table. The third table summarizes our analysis based on the assessments.
The analysis based on the assessments is shown in oegalar type. Again, the ob-
jectives (bold) and the instructional actfoidies (italics) are carried over.

We conclude our discussion of each vignette by examining it in terms of
the four guiding questions: the leaming question, the instruction question, the
assessment question, and the alignment question. We also raise a few “closing
questions” about the unit as designed and implemented by the teacher. The
questions can be used as “starting points” for an open discussion of the unit as
described in the vignette.

T get the reader started, we deacribe our analytic process in more detail in
the first vignette (Chapter 8, Mutrition). The clues we use are shown in bold
type. Specific relationships between these clues and our interpretation of them
in terms of types of knowledge and for specific cognitive processes are made
explicit. In addition, connections betwean specific cognitive processes (e.g.,
classify) and process categories (e.g., Understand) are highlighted, Finally, we
describe the reasoning behind our classifications when we believe such a de-
scription is necessary and appropriate.

In Chapter 5 we use the standard verb form to refer to process categories
and gerunds to refer to specific cognitive processes, In the vigneties we deviate
from thizs distinetion from time to time only in order to adhere to basic rules of
grammar. However, we continue to capitalize the firet letter of each of the six
process categories to differentiate them from the 19 specific cognitive proc-
esses, which are not capitalized. Both are italicized.

A CLOSING COMMENT

We close this chapter by reminding the reader of our purpose for including the
vignettes, Although we hope they will enhance the credibility of our frame-
work and approach, their primary purpose is to increase readers’ understand-
ing and thus to provide 8 means to analyze and ultimately improve the quality
of edurcation students receive.

Nutrition Vignette

This vignette describes a two-week unit on commetrials developed and taught
by Ms. Nancy C. Nagengast, Tt is part of a larger nine-week unit on nutrition.

Mast recently, 1 taught this unit 1 a second-grade class consisting of 13 boys
and 13 girls, In general, the students were very distractible, but whenever Ihe1.-
got “into” something, whether it had to do with schol or not, they were mati-
vated and enthusiastic. This wnit, taught oward the end of the school year,
capitalized on the study skills and cooperative learning dispositions the stu-
dants had acquired during thelr year’s experiend.

The plan called for 30 minutes a day to be spent an the unit. On some days,
when the childeen became engrassed In an activity, | extended the time allot-
ted for this unit. On other days, when the assignmesnt for the day had been
completed after 30 minutes or so, we lumed our atiention away from commer-
clals amd nustrition until the next day,

PaART 1: OBJECTIVES

Four ohjectives were established for the unil. Students were expected fo;

1. acquire knowledge of a classification scheme of “appeals™' Lha_n :h-.a:u.tlrihe.
the common argets that comman ial writers take into account in witing
conmmencials;

3. check the Influences that commercials have on their own “senses” and un-
derstand how thise influences waork on them;

1. evaluate commercials ssen on TV or read in newspapersmagazines from
the standpoint of a set of principles pertaining to “appeals”; and

4. create a commercial about 3 common food product that reflects understand-
ings of how commercials are designed to influence potential clients.

tattention s directed 1o chues wsed in the analyss of the :;:Empu-hu-'m.mn}- classification by
ﬂi‘hJ'l.E'ﬂ'rEmm i bold type. Indencled ti kel r-as-d'rt:.ﬁet om the analysis proness, this conven-
umlppmnmmmhhfmtufﬂw'ignm i
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COMMENTARY

Wi begin our analysis of this vignette by looking for clues in the statements of
objectives. In the first objective, the primary clue is the phrase “classification
scheme of appeals.” In terms of the knowledge dimension, knowledge of clas-
sification schemes is Conceptual knowledge. The verb phrase “acquire knowl-
edge” is ambiguous in relation to the cognitive processes. It might refer to Re-
mewmbet, Linderstand, or one of the other process categories, At this point, we
withhald judgment and seek additional information,

In the second objective, the primary clues come from the verbs: “check” and
“understand.” In Table 5.1 checking is one of the cognitive processes in the cate-
gory Evaluate. On the surface, “understand” corresponds to the process citegory
Understand. We are not sure at this point whether the teacher is using the term
in the same way it is used in the Texonomy Table, but our initial assumption is
that she is. In terms of the knowledge dimension, the focus seems to be on the
students’ knowledge of themselves (i.e., the way in which students are influ-
enced by commercials). This emphasis on self suggests Metacognitive knouledge.

In the third objective, the students are expected to evaluate the appeals made
in commercials “from the standpoint of a set of principles.” In the language of the
Taxonomy Table, knowledge of principles is Coriceptual knowledge (see Table 4.1),
In terms of the objective, the principles become evaluation criteria, It is importan:
to note that the “noun” in this objective is the princples, not the commencdials; the
commercials are merely the materials used to teach the objective. (The reader is
encouraged o re-read our discussion of this important difference on pages 17-18.)

In the fourth objective, the emphasis is on creating commercials based on
students” “understandings of how commercials are designed to influence po-
tential clients.” The verb is “create.” As in the third objective, the noun is not
the commercials; rather, it is “understandings of how commercials are de-
signed,” For the time being, we classify this as Procadural keowledge,

Mow we can restate the four objectives in terms of the dassifications of the
Taxonomy Table. Students should leam to:

1. remember and understend comcrptual knowledge (Le,, the classification scheme
of appeals);

2. evaluate and understand metacognitive knowoledge (i 2., how students are in-
fluenced by commercials);

3. evaluate [based on] comceptual knowwledge (ie., “appeals” principles); and

4. create |based on] procedural bnpwledge (i e, knowledge of how commerdials
are designed).

We then place these objectives in the corresponding cells of the Taxanomy
_Inb_IE as shown in Table B.1. Because two verbs are included in the first bwo ob-
jectives, Objectives 1 and 2 are placed in two cells of the table.

FART 2! INSTRUCTIONAL ACTIVITIES

Adter reviewing what we discussed about the four food groups and natritious
food earlier in the larger unit (see, for example, Attachment A at the end of

8.1 ANALYSIS OF THE NUTRITION VIGNETTE IN TERMS OF THE
TAXONOMY TABLE BASED ON STATED OBJECTIVES
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the chapter), | mentioned foods seen on television. | suggested that some
commercials aim a2 the idea of economy (i.e., trying o convinge people that
burying the product will sve money), while others focus on ease je.g., trying
to comvimee peopbe that buying the product will save time and effon over al-
ternativesh, | then summarized by stating that these were examples of appeals
that eommercials make to the teleyision viewer/potential Consumer.

COMMEMTARY

Cnee again we loek for clues in the teacher's description of her Instruction ac-
tivities (see bold type). The teacher is presenting a variety of Factual knoiledge
telated to the first objective. In addition, the exercises in Attachment A focus on
Factual knowledge (e.g., locate and circle the fat grams, locate and circle the calo-
ries). The activity either (1) is preparatory to the first objective or {2) suggests
that Factual knotrledge is an important component of the first objective. We opt
for the first choice becanse the teacher immediately begins to discuss each spe-
cific food in terms of one (or more} category of appeals.

Six such appeals were presented, In addition o ease and economy, the others
were health, fear, love/admiration, and comfort/pleasure. Over thie o fow
days, students spent time with examples and nonexamples of ezch appeal and
gave examiples to illustrate their enderstanding.

COMMEMTARY

At this point the teacher completes the shift to Conceptual knotifedge. The clue to
this shift is the use of examplea and nonexamples (a recopnized approach to
teaching Conceptual knomledge). Apparently Ms. Nagengast intends her students
to acquine a classification aystem that includes six types of appeals, These activi-
ties, in addition to her use of the word "understanding,” clarify the meaning of
the first objective. The emphasis is on wnderstending concephuad knowledge.

To assess how well students had scquired the corcepts in this schems, | asked
them to describe a commercial and then to attribuie to the commercial writers
the appeal they were making 1o the audience. Alternatively, | gave students an

appeal as a prompt and asked them to develop a claim for a given product
that would match that appeal.

cCoa MMENMTARY

These tasks also contributbe to our understanding of the first objective. The frst
task is a form of classifying (placing specific commercials inko the proper ap-
peals category). The alternative task is a form of exemplifiing (giving an exam-
ple of a commercial for a specific type of appeal). Although both of these cog-
nitive processes fall into the same category Linderatand (see inside the back
cover), they are npt identical.
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One phrase used by the teacher requires additional consideration: “at-
tribute to the commercial writers.” This phrase suggests that students are not
to classify the commercials based on the appeal-effect the commercial has on
them; eather, they are to classify commercials on the basis of the appeal in-
tended by the developer of the commercial. As we show in Table 5.1, ettribut-
ing s a cognitive process associated with the category Analyze, which is a more
complex category than Understand.

Come students were imaginative and fluent in matching commercials with
appeals. Others had dificufty, and often the appeal they identified as the
target of the ad writer was, at least from my point of view, decidedly off target.

COMMEMTARY

Iz there an explanation for this “leamning problem®? Ms. Nagengast s dis-
cusging the instructional activities related to the first objective. But students
may have the second objective in their minds as well, which would make them
aware of the effect of the appeals on themselves. Consistent with her first ob-
jective, Ms. Nagengast is asking about the intended appeal of the writer. The
students, however, realizing that the unit is also about the second objective,
may miss this distinction. Therefore, those operating from an analytic {attribu-
tional) framework will more likely produce “proper” classifications. In con-
Erast, students who respond in terms of thelr own understanding {its effect on
them) can be expected to produce fewer correct classifications.

Feewsti these axercizes, | was ahie to detesrine which students had and had not
miastersdd the concept of apoeal as it applisd o nutritional commendials, To be
succesful, students not only had to recall the names of all six appeals but also
had to understand the concept of appeals well enough to classify commercials
appropriately,

s

Ms, Nagengast is making an imporiand distinction here. Students may be able
to remember the name of the class to which the appeal was assigned {Factial
knoudedge), but they may not be able to classify examples of appeals correctly
(Conceptual knowledge). Ms. Nagengast is concerned with both types of knowl-
edge. Thus, the activities related to Objective 1 focus on both Rementber and Un-
derstend and on both Factual and Conceptual Encioledye {see Table 8.2).

iy second objective was for students to examine the impact that commercials
have on their own decisions. Students were asked to respond (o the impact
that various *hooks” had on their own thinking, A first step was o get students
1 exarmine the phrases they associated with various products (see Attachment
B} and then to reflect on the impact those commercizls had on their feelings.



B.2 ANALYSIS OF THE NUTRITION VIGNETTE IN TERMS OF THE
TAXONOMY TABLE BASED ON INSTRUCTIONAL ACTIVITIES

THE COGMNITIVE PROCESS DIMENSION
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COMMEMTARY

Consistent with the stated intent of Objective 2, these activities focus on the
impact of the commercials on the students themselves. The initizl “matching
exercise” [Attachment B} is an attempt to determine the students” Faetaenl
knmuledge about commercials. The questions asked by the tepcher appear to be
intended o stimulate Metacogmitive Jmclwigisg_

In class discussion, students were asked questions ssch as *“What did you
thimk when you heard this commercizl?* and “What was the commercial
writer expecting you to think when the ad sajd that Michael Jerdan uses the
product?” The comments, questions, and observations shared in this discus-
sion served as the avidence bearing on my second objective:

| |

THE I
I KNOWLEDGE 1. =. 3. a4, 5. a.
!BIHIHII-:IH HEMEMBER UHEEH!-‘I.‘.!:!!_D'H_ APPLY ANALYIE F'ﬂ'ﬁt.llﬁ‘l’.; CREATE
A.
FRCTUAL
ENOWLEDQE mm’es
mﬁ;‘r‘?ﬂg 3
tea
Objective T
B.
CONCEFTUAL = . a s aga o
cnowrepee | ODiective 1 m’.e'?t“ 1 Activities Objective 3 gsnmrmes
Activities o ¢ | Activities -
during Objecte’) | during s
teaching of teaching of
Objective 1 Objective 3
:u-
PROCEDURAL
KNOWLEDGE Acu:uﬂfes nbiec-““ ‘
ing of
Objective 4
D.
g Objective 2 Activities | Objective 2
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COMMENTARY

The first question reinforces our belief that Objective 2 emphasizes widerstand-
inyg metacognitive knowledge (e, to understand the impact that commercials
have on the students). The second question asks for more than Understanding.
Students are expected to examine the commercial from the point of view of
the writer/designer of the commercial (Le., attribute). This question reinforces
our belief that the teacher wants students to Aralyze commercials by making
attributions about the motives of their writers/designers, This also {8 consis-
tent with our commentary on the activites related to the first objective.

Dince the students had mastered the idea of the appeals and discussed the
efiects of those appeals on themselves, | played three or four commercials

on the VCR, asking students, warking in groups, to evaluale how well the
commercials “worked.” Specifically, students were o judge how well the
commeercial made the appeal and how convincing and compelling it was.
Students ted criteria for “being convincing™ through a teacherpupil
planning session. The criteria were incomporated into an initial draft of a scor-
ing guide. After a few revisions, the scoring guide becarme more wseful to the
stschents in registering their evaluations of the commerncial (see Attachment O
at the end of the chapter). One of the major diferences in the drafs was that
the early versions of the scoring guide reflected too much of my own language
and not enough of that of the students.

COMMENTARY

Here the focus shifts to Evaliate, In order to Evaluate, stodents must possess
knowledge of the criteria that they generated to define “being convincing”
{Concepiual knowledge), Again, we must emphasize that the commerdials them-
selves are simply the materials used to teach the knowledge; they are not the
knowledge to be leamed per se. Ms. Nagengast clearly intends the students to
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use their knowledge with commercials encountered outside of class and in the
future.

The culminating activity in this unit had students, in growps of two to four,
wrorking to create their own commercials. Each group was to select a food
product and 1o prepare a tentative advertising plan for the product. These
plans would then be shared with another group in the class and feedback
would be provided using the scoring rubric developed for evaluating com-
mierciaks, along with the nutriion concepss from earlier lessons inthe larger
unit.

COMMEMTARY

In Table 5.1 plamwming is a cognitive process in the category Creale. Because the
students are to plan their commercials based on their knowledge of how to de-
sign commercials to influence potential clients, the knowledge component of
the objective would fall into the Procedural knowledge calegory. Because the
plans are to be evaluated on the basis of explicit criteria, Conceptua! knowladge is
also involved. Nonetheleas, we would classify this objective as Creafe [based
on| Procedural knoudedge.

After receiving feedback about their plannirg from their peers and from me,
the students rehearsed their commercials and then presented them 1o the
whale class. Subseguently, the groups presented their cormmercials fo a langes
audience including parents, keachers, and other second-grade classes, Each
effort was videolaped so that | could analyze it carefully at my leisure rather
than “on the Ty® while it was being presented,

Once all the commercials were parformed, | convened the groups again
and asked them (o summarize what things they had done s a group that had
been particularly useful in producing the commercials and what things the
group might have done to do a better job. Students were reminded not to
hlame individuals within their group but instead to focus on those elaments of
the group process that might be useful to remember the next time they worked
in groups. Each group reported the products of thelr thinking to the entine
class, and | recorded the insights generated by thie class on a sheet of poster
PP,

COMMEMNTARY

We assume that the scoring guide in Attachment C provides the criteria used
to Evaluste the final commercials. Note that Ms. Nagengast avoids the word
Eratuste, choosing Anafyze instead. Clearly, the scoring guide requires analysis;
however, the analysis provides the basis for evaluating the quality
af the commercials. In addition to the crferia included in Attachment C,
stucdents are asked to evaluate the group process according to three criteria:
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{1} areas of strength, (2) ways of improving the process, and (3) avoidance of
the placement of blame. Because these are "non-cognitive™ criteria, we do ned
classify them in the Taxonomy Table,

Throughout this final segment of the nutrition unit, the purpose of each
activily became more clear to the students. Hudents became enthralled in
singing andor reciting commercials verbatim and consequently completing
e worksheet,

COMMEMNTARY

The students themselves are learning the difference betwsen the activities and
the cbjective (Le., the purpose of the activity in terms of the intended learning
outcome).

Oher analysis of the entire zet of instructional activities over the ten-day pe-
riod was summarized in Table 8.2 shown earlier. To aid in comparing the activ-
ities with the stated objectives, the objectives from Table 8.1 were reproduced
in bold type in Table 8.2. The instructional activities were ilnlicized

PART 3; ASSESSMENT

| assessed the students in various ways, Class discussions provided useful
information as to whether the students were grasping the obpecthves, As the
students began working in groups, | would walk around the room monitoring
their progress and checking to make sure gach person in the group was con-
tributing to the project. These unobtnesive observations provided me a true
indicator of their progress,

In addition to monitoring the discussion In which students wene engaged,
| read the worksheets the students generated as part of their study (g, their
plans for their commercialsl, Ultimately, | did & rigorous evaluation of the
commercials the students prepared for signes of understanding of the principal
ideas associated with nuirition.

I graded them for completion of class work and homewark. Throughout
the unit, | kept a record of each student’s effort In this regard with the distine-
tions of a check-plus, check, or check-minus enfered into the grade book,

Finally, the students engaged in an aral evaluation of both their final com-
mercials and their work as cooperative groups. After they had completed the
unit, students cocasionally commented on the commercials they saw on televi-
sion and often wrote about the unit as one of the favorite activities done that year.

COMMENTARY

—

The vast majority of Ms. Nagengast's discussion of assessment pertains to in-
formal assessment and grading. She developed separate assessment tasks for
only the first objective. For all other objectives she used selected instructional
activities as assessment tasks; that is, the activities were intended to help
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students learn and to allow Ms. Nagengast to assess students’ lsaming. This .

dual function of instructional activities (for facilitating both learning and as- Cosc

sessment) is {alrly common for the teachers who prepared the m;ﬁeﬂu In ki e

mast instances, although it may contribute to student grades, the assessment js T

considered formative because its primary purpose is o put students “on the PN AL K b =) rH o > s
tight frack.” DIMENSIOMN REMEMPER | UNDERSTAND APPLY AMALYZIE EVALUATE CREATE

The one aspect of assessment that lends itself to analysis in terms of the A.

Taxonomy Table is Ms. Nagengast's “rigorous evaluation of the commencials™ M THAL Activi

prepared by the students, The scoring guide used to evaluate the commercials KNOWLEDGE fi -ngﬂﬁ

cortains six criteri (“scoring elements”) (see Attachment C). The first seoring teaching

element (A} pertains to the general appropriatenssa of the commercial o the Objecti o

tirit (:Ln:,nulﬂlimj and 50 was not classified. The second scoring element (B) ks il

tangentially related to Objective 1. Rather than identify the type of appeal (i.e.,

Conceptunl knowledge), the emphagis is on whether the commercial appealed to

“wants and needs” (a more affective than cognitive coneern). The third scoring = jecti Vit Activities
element () is the one relatad maost directly to the knowledge contained in Ob- EONCHETORE Rk ! | Am-wm

jective 4 (ie., Procedural knowledge). The seoring element criterion (D) pertains PR m’ﬂ f e

te realism (and therefore ks tangentially to the objectives as stated), However, |I Uhj&ﬂiﬁuf ' i.':'f
we place this in cell Be (creste [based on] conceptual knowledge). Both the fifth (E) Assess 4
and sixth (F} criteria address the audience of the commercial. Did the commer- ] HEMH::E D
_Etalmln: the audience want to buy the food? Was the commercial almed at the ‘ %
intended audience? These eriteria are related to Olective 2, if one assumes the 0 l ) T

students see themselves as the intended audience. €. '

Our analysis of the assessments in terms of the Taxanomy Table i PROGRBSINEL it jecti
sented in Table 8.3. Again, for comparison purposes, the entries froor TRk &1 FHOWLEDSS mﬁ i
{objectives) and Table 8.2 {imstructional activities) ane mproduced in Table 8.3, IFEL‘!'H@ of 1

Objective 4
PART 4: CLOSING COMMENTARY '
In this gechon we examine the vignette in terms of our four basic questions: the
I.E._amlng qul!ﬁ?hl:fﬂ, the instruction question, the assessment question, and the -7
: ) META- Objective 2 Objective 2 | Assess 4
alignment questi COGMITIVE Activities Elements E, F
THE LEARNING QUESTION P e m'g
of
The overall purpose of the unit is for students to learn to ereate commercials Objective 2
about common food products that reflect their understanding of how commer-
cials are designed to influence potential consumers (Objective 4). As mentioned
in our summary of the instructional activities, the unit builds from objective to Ky
objective, culminating in Objective 4. In terms of emphasis, fully five of the ten Objective 1 = Acquire knowiedge of o clssification scheme of "appeals.”
days spent on the unit are devoted to the fourth objective, In addition, the e R s
. f 2 o L i it af a et ol o
fourth objective is the anly one subjected to formal assessment and evaluation. mﬂx& = v A mmmﬁ;h[ mm:f; umf":ﬂrﬁmg af hirw nupm' Is are designed o influsnre peopie.
S M;- Classsoam :mmﬁﬁ-fl&mﬂ}iﬁ;ﬁﬂ;}dmplﬁrw-
STRUCTION QUESTION Asges 3 = Comanenciils on 1-'l|.1-|:|.1'|.|!|_:ru:!
Itis Interesting that the order of the instructional ackivities corresponds to the Diark ﬂfu&in; ':ujlﬁmh;dﬂr;: sirongest alignimeni—an sbjpctive, an nstroctional actovity, and an assessment are all present m the same

sequence of the stated objectives. That s, the activities are used to move O et Frwondess ENCey o Ml Hicerngst pravig,
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students from remembering and wnderstanding conceptual knowledge (Objective 1)
to urderstanding and analyzing melacognitive knowledge (Objective 2) to eoaluat-
ing commercials based on concepiual knowledge (Objective 3) to creating com-
mercials based on proceduml knomledge (Objective 4).

Generally speaking, the activities in which Ms. Nagengast engaged her
students are consisient with her leamning intentions. She used positive and neg-
ative examples to heach types (categories) of appeals (Conceptual knowiledge).
She gave students practice in classifying and exemplifying { inderstand), She
used so-called higher-order questions in her pursuit of Metacogritive krowledge
(e.g., “What do you think?"). She worked with the students to develop the cri-
teria (Conceptund krowdedie) used to evaluate the commercials, and students
practiced using the criteria in Evaluating. Finally, with respect to Creating com-
mercials, she asked students to prepare plans, provide and receive feedback on
the plans, rehearse the plans “in action,” and ultimately implement the plans
in fromt of several audiences.

THE ASSESSMENT QUESTION

Thes tescher used both informal and formal assessments, As shown in Table B3,
she used the informal assessments to determine students’ progress on the first
three objectives. Thus, these assessments were formative in nature. The scoring
guide used in the informal assessment relative to Objective 3 was developed in
part by the students. Unee developed, it formed the basis for the more formal
assessment of Objective 4.

There was both a formative and summative assessment of the fourth objec-
tive. Both assessments relied on the aforementioned scoring guide. The forma-
tive assossment was a peer assesement of the plans for the commercials. The
summative assessment was a teacher assessment of the production of the

Comremercial,

THE ALIGHMENT QUESTION

Owverall, the alignment among objectives, instructional activities, and assess-
ments is quite strong. This alignment is most evident for Objectives 1 and 3
{see Table 8.3). [f we look at the cells of the table, the alignment i3 less clear for
the other objective, By focusing on the rows of the table, however, we gee a
reasonable degree of alignment for the second objective. The emphasis on
Metacogritive knowledge is clear in Objective 2 and in the related instructional
activities and assessments. The misalignment stems from a slight difference in
the process categories Amalyze and Foaluate. A similar point can be made for the
fourth objective. This time, however, the misalignment comes from the
columns of Table 8.3, The stated objective, instructional activities, and assess-
ments all focus on Create, The differences pertain to the types of knowledge
tapped by the formal assessment. In addition to Procedural knowledge, the soor-
ing guide includes critena relating to Conceptunl knowladge and Metacoginitive
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Maost of the anomaljes in Table 8.3 may be explained fairly easily. Por
example, Objective 1 is placed in two cells: remember conceptual knouwledge and
understand conceptual knowledge. After reviewing the entire unit, we believe our
initial classification of the stated objective as remember conceptual knooledee is
inaccurate. Similarly, although some of the instructional activities related to
Objective 1 are placed in the cell corresponding to remember fiactial knowledgpe,
these activities invelve associating the names of the appeals (Factual knogdedge)
with the categories of appeals (Conceptual knowledge). This activity is important,
but it may not justify an objective in and of itself {(or a formal assessment). Fi-
nally, some activities related to Objective 1 are placed in the cell correspending
to mmalyze comceplunl knowledge rather than understend conceptual knowledge. The
difference between atfribute and classify is substantial and worthy of discussion
(see below). In retroapect, then, we would eliminate the entries in cells A1 (re-
member factual knowledge) and B (remember conceptual knowledge), but keep the
entry in cell B4 {analvze conceptial knowledge).

PART 5! CLOSING QUESTIONS

As with the analysis of all our vignettes, we were left with a few unanswered
questions. We raise three of the most interesting in this closing section,

1. Ts it sufficient to align objectives, instructional activities, and assess-
ments in terms of the rows or columns alone? This question comes from
our examination of Table 8.3 (see above) coupled with our analysis of the
activities related to the first objective. It seems clear to us that the objective
and activities focus on Covceptisal knoudedge, There is, however, a differ-
ence between Uinderstand (exemplifving and classifing) and Analyze (at-
Iributing), which is implicit in the objective and is made explicit in the
teachet s reachion to student performance of the assessment tasks. As we
rnentioned on our commentary on the activities related to Objective 1,
students who classify based on their own reactions o a commercial {Ln-
derstand) are lkely to arrive at appeals that are different from those of stu-
dents who classify based on appeals they attribute to the writers/design-
ers of the commencials (Analyze). This question is important because, in
common practice, alignment decisions are often based solely on the
knowledge dimension or the cognitive process dimension. Alignment de-
cisions based on either dimension alone may be misleading in terms of the
interaction between the two dimensions that, we believe, define intended
student leaming.

2. Is it possible that student input into developing scoring rubrics pro-
duced rubrics with less than optimum validity? On the one hand, it is
difficult to criticize teachers who involve students in setting criteria for
evaluating their own work, On the other, a problem may result if too
much reliance is placed on student input. Of the six criteria developed by
the students, only two (A and E) or three (C ) relate clearly to the knowl-
edge intended to be developed in the instructional unit. The other criteria
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are a bit vague (B), or tangentially related (I and F} to nutrition, the con-
tent of the unit, As a consequence, students wivo master the Conceptual
krmoledge (e.g., the dassification of appeals) and Procedrral Enpmoledge (e,
the “technical” aspects of designing “appealing” commencials) may still
receive low overall evaluations bazsed on the less than optmally valid ¢ri-
teria used to evaluate the prepared commercials. One way of preempling
this problem may be to establish a =2t of meta-criteria, that is, a set of crite-
ria to be used jointly with the students in determining the criteria to in-
clude on the scoring rubric. Altematively, the teacher may critique the cri-
teria along with the students, leading them to recognize any problems
with the criteria (e.g., irmelevancy).

. What are the advantages and disadvantages of having instructional ac-

tivities serve both a leaming and an assessment function? The practice
of using instrictional activities for both leaming and assessment pur-
poses, though fairly common, causes at least two problems. The first is
blurting the distinction between objectives and imstructional activities;
that is, students who perform well on a single activity (ie., the production
of a single commercial) are assumed to have mastered the objective (Le.,
the ability to produce commercials that meet specified criteria) when the
activity is but a single example of the realm of activities circumscribed by
the objective.

The second problem comes in delineating where teaching ends and
assessment beging, Traditionally, teachers help students with instructional
activities, whereas students are “left alone” when performing assessment
tasks. Assessment tasks, then, provide an “independent estimate™ of learn-
ing (that is, independent of teacher assistance and involvement). When
instructional actvities serve both learning and assessment functions, this
independence iz lost. The result is that an assessment is made of both
teaching and learning for that individual, not of leaming alone. It may
be difficult, even impossible, for teachers to separate these functions in
their own minds.

The primary advantage of using instractional activities for both
purposes is g general increase in the authenticity of the assessmient anc,
hence, its instructional validity. The issue to be addressed is whether this
trade-off 1z reasonable, Frobably teachers are less focused on keoping in-
struction and assessments independent than ame supervisors and adminis-
trakors, who are concerned about the impact on their schools if students
do poorly. Where punishment of low-scoring schools is a real concemn,
then perhaps the trade-off balance involved in combining instruction and
asgesament needs bo be adjusted.

ATTACHMENT A READ THE LABEL

Read the
Label!

Read ihese food labels to find
out the nutritienal value of the NUTRIM DU
food shawn on this page. %

(i

WL

MUTRITION INFDEMATION

SEAVIMG SEEE .., T ELR
CAIDMES ..., .... 120
PROTEN ....... . A GRAMS
CARBORFORATE 11 GRAMS
;L v 0 GRAKTS
SO, ..., 125 mg

SERVINGS PER CONTAINER

MUTRITION BNFIRRMATION -

PER 113 CUP SERVING

dhaaiias oo MPPROI &

Use a red crayon to circle the fat found
in each food, Use a blue crayon to
circle the calories found in each faad

NUTETHIN INFORKMATION
CALDRIES .. 250 PROTEIN . % g CARBOMYDRATE ., 20
BT, g SOHALM .. 25 g

RTRITION BFCRRATION

SERVNG SIZE ........ 1308
FAOTERM ., ... o000 3 GRAMS
CARBOHYDHATE . . . 20 GRAY
| PSR e I GRaM.
SOORM .. ......0v0i..5MD

Read the faod labels on the
food you eat at home. Can you
find the nutrition information?
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ATTACHMENT B IDENTIFICATION OF PRODUCTS FROM
THEIR “HoOKs"

ATTACHMENT € ScCORING GUIDE

Can you igentify the following products from teir hooks?

1. Have you had your break today?

2. Where a kid ¢an b= a kid

3. Bust o It

i Fizza Pizza

5. | lowe wihat you do for me

B Melts in your mouth, not in your hand

i34

Performance Task: Working s & team from an adventising agency, study & food product that you eat every day in terms of it muts-
thonal walwes, Plas and present & compelling yet truthful commercial almed &t your cassmates 1o induce them o st more of your
product, Promote your produst by sppealing to thelr individual needs and wants. Uss various techniques 10 comvince your viewers
that your product i worth buying, but make swe your daims are accurate and your technigues malistic,

—

Learing Element

A. Did the commercial focud
on nubntion and the
nutritisnal wilue of food?

B. d the commireial
appeal to individusl’s
wWanls and needss

C. [Did the commerdal make
ws of technlgues to convince
Uimwers?

0. Ced the commarcial use
realism in s technatues !

E. Did the commercial make
the audience wan ta buy
the food?

F 'Was the commercisl aimed
at the intersded audianceT

Performance Levels

d—Principal Foous was on food and nuntion,

F—Mutrition was oaly one of mamy ideas in the
commercal—the others were a distraction,

2—Hlutrifion was mentioned bt drowned ourt by other topics.

T—Hhlutrltion was ignored in the commercial

d—Message grabibed kids in dass

F—Message caused most kids to sit up and notice,
2—Message caugnt some students' attension.
1—Mdessage was hard to follow or to engage.

A—Tachniguas wern thoughitful and distinctive.

J—Techniques were copy-cat of commarciak on TV,

2—Technigues were inthaded but were not really & part of the
design; thiy seemed simply added on,

1—Ho technigques.

d—ery realistic. it was fike " being therel”

3—{ne (or tao} unrealistic elements, but on the
wihiofe quite real.

2—Many unrealistic slements in the commeral

1—Hand ta find what's real.

g—Members of the audience weuld rush out to buy the product
F—Membens will buy the product during the next shopping tin.
2—hambears might consider buying it

1-—Probahly not.

A—Coemmearnial was right on tanget

3—Same elements af the commercial wowdd hove gone oes
their heads, but on the whole 2l right

2—A large part of the sudience was lost

1 —hAamest nio one got e meisage,
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Macbeth Vignette
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PART 1! OBJECTIVES

The major objective of this five-week unit is that students will [#arn to see the
relevance of literary works such as Macheth 1o thelr own s, A secondary
abjective is for students to remember Impartant details about the play e,
specific events, characters, and their relationships).

This instructional unit, developed and taught by Ms, Margaret Jackson, is in-
tended for “low-level” high school seniors.

| had my first experience teaching Shakespears to these students when | de-
cided to quit toruring myselfl with what passed for a lilerature text for thesse
students. The educational philosophy reflected in the litesatire text was predi.
cated on the assumption that students, paricularly those [abeled *education-
ally challenged,” could neither comprehend nor appreciate literature that was
ol "refevant” to their particular situation,

In contrast, | believe that great Ierature is everyone's birthright because it
does nod requirg that "relevancy” be externally imposed, Bather, a street-wise
eenager from the projects—which these stedents were—can possess Shake-
speare as completely and comforiably as a college professar,

I initially had some misgivings about the inguage—many students were
reading below a fifth-grade level and had difficulty writing coherent sentences.
Bul they had less trouble and complained far less than my college-bound stu-
dents, | realized that these students consedered English in amy form to be com-
pletely beyvond their ken; a modern nowvel was as uninlelligible to them as a
16th-century dramal They also immediately understocd Macbeth’s character
argd motivations; the world they live in has some striking similarities to 1 1th-
certury Sootland. In both places, if someone gets in the way of an ambitious
persorn, he ar she is likely to get knifed.

1 feelt undier a certain amount of self-imposed pressure (o reduce the
amaurit of time an this unit. My general caperience had been that if Macketh
isn’t finkshed by Christrnas, [ won't get to the Romantics until just before the
May examination. However, these students put up definite resistance to being
rushed and | was unable ta pare the unit down to less than five weeks. This
schedule allowed for a little under one week per act, leaving time at the end
for reviewy and testing.

COMMENTARY

In the major objective, the verb phrase is “see the relevance”™ and the noun
phrase i “Literacy works in their own Lives.” In order to “see the relevance,” it
seems likely that students will compare characters and events in the play with
characters and events from their own experience. In Tahle 5.1 (see inside back
COVET) compare 15 a cognitive process in the category Uindersiand. With respect to
the noun phrase, the emphasis is on literary works, with Macheth being one ex-
ample (“such as”). Because “literary works™ denotes a category of writings,
knowledge of literary works is Conceptual biowledge). Furthermore, because lit-
erary works contain coneepts such as “character,” “plot,” and "satting,” knowl-
edge of these concepts is also dlassified as Conceptisal knowdedge. Miacheth is a spe-
cifie literary work. Within Macheth there are specific characters, a specific plot
(and subplots), and specific settings. Knowledge of these specifics is Factual
knouledge

Because the socond objective clearly emphasizes the details of a specific lit-
erary work, we classify it as remember factual knowledge. The first objective, on
the other hand, suggests a more general concern of the teacher. Consequently,
we classify it as understand conceptual knomledge,

The placement of these two objectives in the cells of the Taxonomy Table is
showm in Table 9.1,

PART 2! INSTRUCTIONAL ACTIVITIES

Introductory Activity

The first day [ focused on what | considered some of the play's primary con-
cepts. | put the words “ambition,” “lemptation,” and “fear” on the board and
divided the class into three groups. The individuals in each group were asked
o write for five mimutes on one of the three words. They very quickly under-
stond how ambition can help or hinder a person, how temptation can be re-
sisted, and how fear can be handled or conguered. This led inte a discussion
of how these three terms are central to an understanding of Macketh.

I then told the students that Shakespeare would have been dealing with an
extremely diverse audience whose attention was difficult to capture and held;
therefore, he would kave found it mecessany o hit the ground sunalng, estabe
lishing In the opening scene a mood that would permeate the entire play.
Students were then asked to foflow along in their books while | read Act |,
scene | aloud, paying particular attenion to the key words that ald in creating
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TAXONOMY TABLE BASED ON STATED OBJECTIVES

THE
KMNOWLEDGE
DIMENSION

THE COGNITIVE PROCESS DIMENSION

1.

2.

UMDERSTAMND

2.
APPLY

4.
AMALYIE

5.
EVALUATE

CREATE

A
FacTuaL
HNOWLEDGE

Objective 2

B.
CoOMCEPTUAL
HROWLEDGE

Objective 1

[ =
PROCEDURAL
HNOWLEDGE

META-
COGNITIVE
HNOWLEDGE

Key
Chective 1 = Stusdents willl see e nelevance of lierary warks sudh as Mechet bo Belr owmn lives,

{mective 3 = Studenis will pemianber imporiant dedails absout the play.
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the predominant mood. (The scene is only 11 lines long, but almost every
winrd is loaded with significance.)

| drew the students” attention to the line *Fair is foul and foul & faic” and
asked them to put it in their ewn words. They ended up with the paradoxical
concept: “Good is bad and bad is good,” which led into a discussion of haw
sevrething zood could be bad and vice versa, Examples included alcahal,
drugs, and sex. | stressed, as | continued 10 do throughout the unil, how this
seemingly contradictory statement begins to develop what | see as the play’s
principal theme: Things arc nat as they seem.,

CoOMMENTARY

The ermphasis in this introductory activity is on nderstrnding conceptual knoay-
edge. Key concepts include ambition, temptation, fear (in the first paragraph of
the Introductory Activity Section), mood (in the second paragraph), and para-
dox (in the third paragraph). In addition to the knowledge clues, students are
asked to “put things in their own words" {third paragraph) and come up with
contemporary examples (third paragraph). In Table 5.1 (see inside back cover),
“paraphrase” is associated with interpreting and “generating examples” is ex-
emplifying. Both tnterpreting and exemplifying are cognitive processes associated
with the category Linderstand.

Activities Related to Act |

| began by telling students they had to write scene-by-scene synapses. Mext,

I initiated a discussion of the “iragic hero"—a person of great stature and
distinction whe is destroved as a result of a character defect, The students al!
had observed first hand the “pity and fear” engendered by someone who sows
the seeds of his or her own destruction while pursuing a dream. Students
were helped to see the rebevance of Macheth to their own lives in that, given
the right circumstances, the same thing could happen o many of them.

Students were assigned parts and the play was read aloud, stopping after
each scene for whatever explication was necessary. | asked guestions which
focused primarily on understanding {e.g., "What aré Macbeth’s strengths of
character?” “What would have happened if Macbeth had never met the
witchesi™)

Despite initial reluctance and self-consciousness on the part of students,
! insisted that students "act out™ key scenes, with the class assuming the role
af director. Initially | had to do almost all the directing, but once the students
grasped the concept of there being actions behind the words, the effect was
energizing.

Adter reading and discussing Act |, students wate shown three different
film wersions: the 19405 version directed by and starring Orsan Wealles; Roman
Polanski’s graphic and bloody 1972 treatment; and the BBC version from
*The Shakespeare Plays" series. Before | showed Act | of these three versions,
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students were asked to write for five minutes on what 2 good movie version
of Machedh shoukd include by way of cinematography and characterization.
| then distributed & chart (soe Attachrment A at the end of the chapter) 1o be
used to compare the three films. Following the viewing of the three versions
of Act |, | distributed an outline for & comparisorycontrast paper on the three
film versions (ses Attachment B at the end of the chapter), with the introduc-
thon to be written thi nest oy in the writing Lab ard the rough dradt due the
next wesk,

The activitles relative to Act | ook about one week to complate.

COMMEMTARY

Ag in the introd uctory activity, the focus is on Coneepfual knowledge. Koy con-
cepts include tragic hero, character defects, cinematography, and characteriza-
tion. The nature of Ms. Jackson’s questions is consistent with Understand (o,
exemplifying and inferring), The chart (Attachment A) containg seven key con-
cepts that are used as the basis for comparing and contrasting three film ver-
sions of the play. The first four concepts (setting, sound, lghting, and apecial
effects) concern elements of the films; the last three concepts pertain to the
characterization of the witches, Macheth, and Lady Macbheth. Since eomparing
is & cognibve process in the category Linderstand, the focus of these activities is,
anee again, understmding concephual knowledge.,

Activities Related to Act Il

| allowed the class to select the film version they would continue o view act
by act throughout the unit, After some deliberation they cautiously agreed on
Polanski's (although they were less enthusiastic about his depiction of the
witches). Students were expected 1o keep a film Journal (see Attachment C at
tha end of the chaptes), an expectation which required rather close guidance
froam me.,

| began the study of Act Il by introducing the concept of motf, Students
were asked to be aware of three rmalife as they read Act Iz blood, sheep, and
darkness. They were asked to wiite for five minutes an these thres terms and
thie feelings they engendered, bath singly and in combination,

Class sessions consisted of reading and discussion. Again, [ used ques-
tions to guide the discussion (e.g., “Why does Macheth refuse to retumn to
Duncan’s room in crder to plant the bloody dagger on the guards?® “What
difference would it have made if Lady Macbeth had been able to murder
Duncan hersalf?*)

| divided the class into three equal groups; each group was assigned one
of the three malifs, The only instruction given o the groups was 1o find every
mention of their motif in scenes i and ii of Act || and to arrive at a consensus
regarding the significance of the modif in the context of the play.

The activities related fo Act 1 took zbout a week to complete.

Chapter %  Machelh Vipnette a1

COMMEMTARY

The emphasis on understanding conceptual kapwisdge continnes. The film journal
requires comparing and contrasting (hence Understanding). Two superordinate
concepts—cinematography and characterization—are used to organize the
journal. In the study of Act II, the major concept is motif, Specifically, students
are to examine three motifs as they read Act I blood, sleep, and darkness. The
affective aspect of concepis s acknowledged when Ms. Jackson has the stu-
dents write abeut the “feclings [that each concept] engendered.”

The final activity also emphasizes understanding conceptual knowledge. Stu-
dents are asked to find instances of the specific motifs in the play and describe
each motf's significance in the context of the play. Finding instances is exemmpli-
fuing (hence Understand), The concern for the significance of the molifs as well
as Ms. [ackson's questions during the discussion of Act Il require process cate-
gories beyond Lnderstand. Determining significance “in the context of the
play” is attributing. Similarly, the question pertaining to Macbeth's refusal to
refurn to Duncan’s room requires that attributions be made.

Finally, the question asking students to speculate on what would have hap-
pened if Lady Macbeth had murdered Duncan requires gerereting. In Table 5.1
(see inside back cover), aftribuimg is associated with Analyze, whereas generai-
ing is related to Create, Thus, although the emphasis on understanding corcep-
teeal kmowwledge contimaes throughout these activities, two additional cognitive
process categories are involved: Analyze and Create, Several knowledge types
are likely to be involved in Amahyzing and Creating in this instance; Factual and

Conceprual knoudedge seemn particularly relevant.

Activities Related to Act 1lI

I began the discussion of Act |1l by asking the students to predict what dinec-
tion Macketh would take now that be is well versed in murder. Most agreed
that e would most likely kill again, that killing would become easier and
easher for him, Some were abée In predict Banguo's murder, sensing that
Macheth would begin to be uncomfiortable with how much his friend already
knew,

Al of Act Il was read and then discussed. Once again, | used questions
to guide the discussion (2.8, “How would you direct an actor i portray a
man feeding the constant fear that Macheth obviously feels?” “Is the murder of
Ranouo more or less understandable than the murder of Duncan? Why or why
[ 1o

At this point in time, [ ook class time o allow students to work on their
group projects. {Sec Section [, Assessment, for examples and Attachment D at
the end of the chapter for scoring criteria)

Thee activities redated 1o Act Il took abowt three days to complete, with the
prajects requiring an additional five days.
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COMMENTARY

discussion of Act T begins by asking students to predict what will hap-
Tpet.: next. In terms of th:pe?ace?s}ldmﬁngim. “predicting” is an alternative
name for inferring, and fnferring is a cognitive process in the category Linder-
stard (see Table 5.1). As the dlass begins to rea:_i aml_d_l.acusa Act H]_.. Ms.
Jackson once again uses questions to guide the discussion. The ﬂm discus-
sion question (*How would you direct?”) is quite complex, requiring con-
cepts from cinematography and from the play itself, In terms of the cogri-
tive process dimension, the focus is on the category Create, The aen?'nd die-
cussion question requires Evaluating, with the tag “Why or why not? asking
students to state the criteria they are using to mn]::e H‘I.ﬂl'[l_.hdg!:llmh, Five adfﬂ-
tional days are spent in class on the major project, wlmfh is also the major
unit assessment, Ms. Jackson is borrowing instructional time for the purpose
of assessment, believing that her students need st:_l."l.u:mmd classropm Hme,
with supervigion, to complete their projects. Creating and Evaluating in this
context quite likely require some combination of Conceptual and Factual

Activities Related to Act IV

Because of the time lag besween finishing Act 11l and taking up Act IV, | F-_}Itme
need to do a fairly extensive review of the previous three acts b_efnre begin-
ming Act IV, By way of preparation, | asked the studenis to ﬂ.:rr'lﬁldi!r_ Ar.t_l\f in
the light of 3 steady downward progression for Macheth, who at this point Is
becoming overwhelmed with his fears and the Increasing number of murders
they inspire. - . .
Fallowing the reading of Act IV, | engaged students in a class discussion,
Again, a series of questions served as a guide {e.g., “Explain M:cbﬂh’_a
reasoning in having MacDuff's family killed. How does this maircer differ
in character and mativation from athers?” “Can the scene between Malcolm
and MacDuff be rightly criticized for its lack of credibility? Why or why
nm'l]he review period lasted about a day, with an arfditicanal four days spent
on Act IV,

CoOMMENTARY

Once again the major clues for classifying in the Taxonomy Table come from
s, ja:m’a quesl;rmﬁ. She asks studénts to “explain™ I:Liﬂdgntnnd'_i, "l:n_m-
pare” (Linderstand), and “critique” (Evaluate). Unlike in the previous evaluation
question, however, the criterion to be used by the students in making their
iudgments (ie., credibility) is given by Ms. Jackson.

Activities Related to Act V

Despite the fact that Act V is composed of a large number of short scenes,

each involving complicated action and a bewildering influx of numerous

minar characiers, students enjoved the fast pace and appreciated the rapidity

weith wehich the play hurtles wward s end. Almost every scene unravels

!r_ll'u:lre and more of the false securities with which Macheth has surrounded
imsell,

The class delighted in the fiendish ironies in the fulfillment of the witches
prophecies, and it took very litthe prompting for them 1o see that Macheth,
wha had confounded other characters throughout the play with the difierences
between what he seemed 0 be and what he actually was, i3 now himself the
victlm of appearance ve, reality. (Although | mentionsd the lerm faomy 0 pass-
img, [ considered it o be more important that these students recognize it rather
than |abel it. Macheath kas a “right” ending, and this all of the students could
understand and appreciate.}

Following the reading aloud of Act ¥, questions such as the following
were used 1o gulde the conchiding discussion, "Whal is Macheth's frame of
eined in his famous Tomorrow' soliloguyt® "Predict what would happen if
Macheth had refused 1o fight MacDulf once b learmed the truth of MacDuff's
birth?™ “What is the effect of Malcolm's speech at the end of the play?”

CoOMMEMTARY

Continuing with her emphasis on Conceptual krvowledge, Ms. Jackson intro-
duces the concept of “irony.” [t is important to note that she is more interested
in having students understand the than in having them remember the
label attached to it. [n Ms. Jackson's words, students should “recognize il
rather than label it.” To foster the development of Conceptual knowledge, her
questions ask students to Uinderstand (inferving and sxplaining) and to Amalyze
{atbribueting).

Dur analysis of the instructional activities in terms of the Taxonomy Table
is summarized in Table 9.2,

PART 3! ASSESSMENT

The primary assignment was a grmoup project to complete and present Lo the
cless. A group consisted of two to four students. Examples include: “"Choose
any scene from the play and rewrite it, using a modemn semting and language
taut refaining the sense of what is said. Present the scene before the class.”
“Create an edition of The Scotland Chronicle which deals with the news-
worlhy events of the play. Use a combination of news articles, feature
articles, editorfals, and special features such as political cartoons, advice
cedumns, and want ads.” The criteria for scoring the profects are shown in
Atiachrwent D al the end of the chapter.
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THE COGNITIVE PROCESS DIMENSIOMN

THE
KMNOWLEDGE 1. 2. a. - 5. G.
DM Eﬂﬁﬂ-ﬂ REMEMAZR !.Inm-!'l. (51 APPLY AMALYLE EVALUATE CEREATE
A.
FACTUAL
HHOWLEDGE e o . -
} Objective 2 Activities Activities | Activities
far far for
Act Act lll Acts i and lif
B.
CONMCEPTUAL Objective 1 Activities Activities Activities
HMOWLEDGE for for for
activity Acts I, IV, Acts I Acts i
activities for and ¥V and v and i
Acts I-V: Film
fjournal; Film
comparison
.
PROCEDURAL
HHOWLEDGE
D.
META~
COGHITIVE
HHOWLEDCE

Obgective 1 = Students will see the relevance of likeary works soch o Macfefl to their o lives,

Ubjective 2 = Shadents will rememiber important detadls abaat the play.

COMMENTARY

The clues to the proper placement of this assignment in the Taxonomy Table
come from two sources; (1) the directions given to the students and (2) the five
criteria used to score the projects. The first example requires interprefing (Lin-
derstand) and producing (Create), whereas the second example requires differeerti-
atimg (Analyze) and productng {Create). Although both examples require shudents
to Creatr, different projects require different addifional process categories to be
used by the students prior to or in conjunction with the act of creating, Thus,
by virtue of student choice, some students are likely to work on projects that
are more complex cognitively and, hence, likely to be more difficult. Alsa, don-
sistent with the first objective, the examples attempt to get students to place
Macheth in a modem context (e.g., modern settings, a newspaper format).

If we consider the five criteria, accuracy (and perhaps thoroughness) seems
to call for remembering factual knowledge. Creativity seems to call for creating
[based an] factual and conceptual knowledge, The other three criteria—thorough-
ness, attractiveness, and correct form—all seem to require understanding concep-
tual knewledge. Students need to know what makes a project thorough, attrac-
tive, and in correct form. Other than accuracy, then, the criteria are unrelated
to the content of the play; rather, they are related to desired qualities of the

project per se.

| also administerad a final test over Macheth, The test includes three sections:
{1} matching descriptions with specific characters; (2) shorl answers to “what,”
shere,” “whien,” “who,* “why," and “how many™ questiong; and (3] guota-
Hans (for which students have to write whao says it to whom it is said, and
what the circumstances surrounding it are). (See Attachment E at the end of
the chapter) The test was strangly “factually based”—| considered it Impartant
that students remain aware of the specific events in the play and could keep
the characters and thetr relationships straight.

COMMEMNTARY

Both Ms. Jackson's discussion about the test and a cursory examination of the
the test tself suggest that the final test clearly falls into cell Al of the Taxonommy
Table: remeveber factual knowtedge,

Al the same time, however, | was more pleased with the group projects and
class dramatizations, which | felt were longes-lagting leaming experiences.
Cwver the unit, | saw improvement in the ease with which stedents could come
up with a finished product, either a long-term project or dramatization based
on only 15 minutes of planning.

| have always based the “batiom line” success or fallure of any classroom
enterprise on student responses, less formal measures such as enthusiastic
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discussion and participation. As the unil progressed, students becarme less
reluctant to venture opinions and fo volunieer to read and act out scenes
iwhich I took as a definite sign that they were nat only learning but enjoying
the challenge).

Apparently, challenging work was something that happened all too infre-
quently in their academic careers, One student actually said 1o me, *1 wish we
had read some hard stuff before this vearl” | ook this comment a8 a measure
of the unit's sueeess,

COMMEMNTARY

Ms. Jackson “puts more faith” in projects than in tests. Thus, her first objective is
the “real” abjective of the unit, whersas her second objective i induded primar-
ily because it is “expected” by the stadents and/or the school system. She also
assessed the unit's effectiveness in terms of the students’ affective responses {ie.,
Increase in ease, increase in enthusiasm, enjoyment in ing work).

Our analysis of the assessmenis in terms of the Taxonomy Table is pro-
vided in Table 9.3,

PART 4! CLOSING COMMEMTARY

In tI'LF._I.ﬁH:I:im we examine the vignette in terms of our four basic questions: the
learning question, the instruction question, the assessment question, and the
alignment question,

THE LEARNING QUESTIOM

In terms of intended student learning, this unit clearly focuses on helping stu-
dents understand conceptual knowledge. It is through concepts such as tragic
hero, character defects, and irony that Ms. Jackson believes students will “see
the relevance of literary works . . . in their own lives,” At the same time, how-
ever, Ms. Jackson is somewhat of a pragmatist. She believes it is important for
students fo remember particular details about Macheth, Students may need to
remember these details on later tests; furthermore, there is a certain “social
value” in being able to “talk about” Maecbeth.

THE INSTRUCTION QUESTION

The vast majority of the time spent on this unit was devoted to activities that
relate directly or indirectly to the first objective. For most acts of the play, stu-
dents were engaged in activities related to the more complex cognitive process
categories: Analyze (Acks I, IV, and V); Evaluatz (Acts 111 and IV); and Create
(Acts Ll and [1I). The stimulus for this engagement was teacher questioning,

9.2 ANALYSIS OF THE MACBETH VIGNETTE IN TERMS OF THE
TaxoNOoMY TABLE BASED ON ASSESSMENTS

THE COGHITIVE PROCESS DIMENSION

THE
KNOWLEDGE 1. 2. 3. 4. 5. 6.
DIMENSION REMEMHBER UEJ_:I'E.!-'I".HD .ﬁF‘_P-_L"I' !_H.ﬂ_Lﬂ_E“_ EVALUATE CREATE
A, Project In1 Activities Activities Activities
FACTUAL Objective 2 for Act If for Act I for Acts If
KNOWLEDGE |l tocy Project in2 and Il
Project C1 Project In1;
Project In2
Ha Activities | Activities | Activities
T for Acts Il for Acts il | for Acts If
T IV, and V and IV and Il
Project InZ Project Int;
Fmi:g In2;
Project (3
.
ProczouialL
KNOWLEDEE
B.
META-
COGNITIVE
HMNOWLEDGE

Key
m].pl;l'lul = Stadents will see the relevance of literary works such as Macketh to their own lives

wve 2 = Stadents will remember mportant detadls shout the play,

I-"rg:p,'-ct Iril -lruu\ﬂimﬂwmy soene and rewribe with modem language in modern seiting,
InZ = [nstrmctiors: Create an edifion of The Smbsed Cheonicle dealing with newswortinr evenis.
i1 =C‘r.|hm‘|.l'.p.|;\t'|:|.|'aq'.

23,4, and 5 = Criteria: thon
ndicatas the stron
ing; inciicates two of the three are present.

Diark shadin
coll. Lighter

creativity, abroctnrenisss, cormect form,

a;l_lgmwnl—qn abjeciive, an instructional activity; and an assessment are all pressnt in the same
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Because these cognitive process categories are not included in the statement of
objectives or on the assessment, we believe Ms. JTackson used them in an at-
tempt to increase her students’ understanding of the play. This is a good ilhas-
tration of the use of more complex cognitive processes in an effort to help stu-
dents more thoroughly achieve less complex objectives, The intent in such
instances is not mastery of the complex processes sufficient for them to be in-
cluded as unit objectives, but just encugh practice with them to result in deeper
processing of the students’ understarding,.

It iz interesting to note that not a single instructional activity related di-
rectly to the second objective (Le., Students will remember important details of
the play). Students apparently were expected to acquire this knowledge as they
watched the film, read and acted out the play, and participated in the vardous
activities.

THE ASSESSMENT QUESTION

The two formal assessments were the group project and the final unit test.
These two assessments lay at opposite ends of the cognitive process contine
uum, with the group project requiring Create and the test Rementber. Only one
of the five criteria used to evaluate the group project focuses on Create. Two of
the criteria focus on the content of the play: accuracy and thoroughness, The
other two criteria emphasize the form of the finished product: attractiveneas
and correct form.

Table 9.3 shows some inconsistency between the instructions given to the
students for completing the project (Inl and In2), which appear in cella A2, B2,
Ad, B4, A, and B6, and the criterla used to evaluate the completed projects (C1
through C5), which appear in cella Al, BZ, and B6, One would expect the in-
structions and criteria to be classified in the same cell. Instead, they are in two
cells: B2 (understand conceptual knowiledge) and B& (create [based on] conceptual
kmowdedge). However, the instructions are placed in four cells that have no crite-
ria: A2 (understend fuctual krosoledge), Ad (gnalyze [based on] fectual knowledge),
B4 (analyze [based on] conceptual knowledge). and A6 (create [based on] factual
Imouredge). Further, one criterion is in a cell that has no instructons: Al (remems-
ber factual Inowledge). Students could thus have trouble if thelr expectations for
what counts toward a grade lead them Lo concentrate their efforts to the exclu-
sion of other important aspects, such as not shudying the factual knowledge as-
pects of the play.

THE ALIGNMENT QUESTION

We can clearly see the alipnment of ohjectives, instructional activities, and
assesaments in Table 9.3, The final test is aligned with the second objective,
remembering important facts about the play. As mentioned above, how-
ever, no instructional activities relate directly to either the objective or the final
test.
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There is reasonable alignment between the instructional activities and the
group project, As mentioned earlier, Ms. Jackson allocated five days of class-
room Eme for students i work on the project. In addition, most of the instruc-
tional activities focused on helping students develop Conceplual krowledge (row
B of the Taxonoomy Tabile).

The misalignment is more evident when we consider the cells of Table 5.3
rather than the rows and columns. Por example, although most of the instrac-
tional activities emphasize Conceptual knowledge, they differ in the cognitive
processes they demand from students. In many cases, these demands are be-

Understanding, which is the target of the second objective. As we men-
tioned earlier, however, it may well be that Ms. Jackson was attempting to de-
velop a deeper and more enduring understanding by getting students to work
at the so-called higher cognitive levels. Similarly, although the Create column
contains both instructional activities and assessments, it does not contain an
objective. It seems reasorable that Understand (the cognitive process in the ob-
jective) should be one of the criteria used to assess the group project.

PART 5: CLOSING QUESTIONS

As with the analysis of all our vignettes, we were keft with a few umanswered
questions. We raise two of the most important in this closing section.

1. What is the role of the more complex cognitive process categories in
the development of Conceptual knowwledge? Ms. Jackson wanted to help
students see relationships between the play and their own lives. The
pathway to accomplishing this objective was to use Conceplual knowledge.
Muost students know “tragic heroes”; they experience “iroay.” Concepts
such as these enable them to make the connections desired by Ms. Jackson.
Although her focus was on understanding conceptal knowledge, Ms. Jackson
engaged her students in discussions at higher levels of cognitive process-
ing (e.g., Analyze, Foaluate, and Create). It seems reasonable o assume
that Comceptual knoeledge can be developed via these activities,

2. What are the advantages and disadvantages of student choice of activi-
ties and assignments? Ms, Jackson gave her students choices several
times during the unit. For example, she let them choose which film to
watch for the entire unit. This was an informed choice; that is, it was based
on a comparison of the same scene presented in three different film ver-
sions of Macketh (see Attachment A). Students also had a choice of group
projects. Tn this case, however, students were undoubtedly unaware of the
differences in cognitive demands among the projects as suggested by our
analysis (see Table 9.3). Cuite by accident, different groups of students
could have chosen less complex or more complex assignments, less diffi-
cult ar more difficult ones. Because the same scoring gulde was used for
all assignments, this choice of assignments could result in diferences
in the grades students earned simply because of the assignments, not
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because of the quality of their work, Teachers often try to compensate for

this in asgessment, but i is difficult. Roman Polanski Orson Welles

The two instances of student cholee are quite different. In the first
case, student choice of film is based on information and group consensus. Setting
As such, it quite likely contributed to increased interest and ownership on '
the part of students. In the second instance, choice of group project is per-
haps a confounding factor in the grades assigned to them. The proper use ‘
of student choice and the emount of information students need to make
“good” choices, as well as the implications of different student cholces for

achieving various obfectives and for grading, are issues that need addi- Sound
tional consideration by teachers and rescarchers,

Spedial Effects

Lady Macbeth




ATTACHMENT BE A COMPARISON/CONTRAST ESsSAY ON

THREE FILM VERSIONS OF WILLIAM
SHAKESPEARE'S MACBETH

ATTACHMENT C MACBETH FILM JOURNAL

1. The intradwction should address the ouestions of vwhat a good film version of Madbeat should cn-
tain, The Frtroduction should also take steps to engaqe she ireress of the reader.

2. The thesls statement s the most important part of the inbroduction. The thesis sheuld focus an
cinematic effects (settirg, sound, Hghting, special elects) and characterization (Macbeth, Lady Mac
hbeth, the witches) in the scemes viewed from sach of the three fms. Statements should be made ne
garding the reiative merits of sach fim,

3, The bty of the essay should devedop the deas established in the thedls statenent, Use eithier the
block form (esch film discussed separately) or the subject form (the dnematics effects of sach film
are discussed, then the characterzation),

4, The conclusion should restate the main idea and end with a statement & to which film version s
the most effective and true to the play's purpose.

Write introduction here;

Approaimataly five class sessions will be devoted 1o wanching the selected film version of Macheth,

o viewing session after we finish reading and discussing each act i dass, Each student is asked to
keep a journal of his or her impressions, apirsans, and questions about the film. There should be ane
entry far each day of reviewing, each of 1 1o 2 paragraphe.

The comtent of the journad i peimarily up to vau, but effort should be made t adoress cenain criteria.
s wan dane in the comparisonicontrast essays wiitien sarlieg students shoukd comment regarding
the dnematograpky (setting, Bghting, sourd, spedel effects) and charaderization {especially Macdbeth,
Lady Machoth, Banquo, MacDuff, and the witches). Other peinis to consider would be how certain
episodes are staged—for example, the dagger scene, the banguet scen, the sleepwatiing scene, and
Macheth's murdes Aleo, f there are any scenes left out or changed In any signifcant wey, this needs
ta be addressed in the jaurnal.

Thie hast journal entry should state what yoo found most etfective in the mavie and what you chjected
the most. Remember thers are no right or wrong opinions, but any opinion must be based on evidence.



ATTACHMENT D TEACHER ASSESSMENT OF
GRrRoOUP PROJECTS

ATTACHMENT E FINAL TEST

Acouracy (30%)

Thorcaughiness (305

Creativity (15%)

Attractiveness (15%)

Coerect Form (107%]

TOTAL

L. Mazching: Match the fallowing with the names to the right: Some names will be used mare than ance. (2 paits wach]

——— — .
e

1. ks executed and forfeits his tithe fo Macheth,

2. Reves's his suspicion of Machesh's guitt by not aftending the coronation.
3, |s seen approaching Macbeth's castle to hs great horor and dishelief
4. |5 the cause of Macbeth's "fit” at the banquet.

5, Claims to be even more evil than Macheth,

6. s the Thane of Ffe

7, Wairss Mabcedm, Prince of Cumbesland.

8, Often brings bad news 1o the other charactens.

9, Muacheih's castle,

10, s killed by Macketh during Macheth's final battie

11, Will "get* kings

12. Smears blood ar King Duncan’s sleeping guanis.

13, Gives instnactions to trap Macbeth with a false sense of security,

14, Flees to Ireland ta avaid being unjustly acoussed of murder

15, Isangry at beirg left alone without protection,

16, Ellls Dumcan's guards.

17. 15 reparted to have committed suscde &t the end of the play,

18. Was "untimaly ripp'd” from his mother's woenb.

19. Barchy escapes being murdered at the same time as his father.

20, Is with Macheth when he firss sees the witches.

'y

K.

L

|

Hecatz

Duncan

. Makalm

Banguo

Laky Mazbeth

. Lady MacDuff

. [uinsingre

MacDuff
Fss

Yowing Siward
Flearce

Thane of Caadar

i Bargua's ghost

(i}

Birmam 'Wood

P Donalbain

{continued)
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ATTACHMENT E FINAL TEST (CONTINUED)
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I1. Shert Answer. Fil i the blanks with te corect wand or phase. (3 points each]

1. Vihiat country is the main setting of Macheth?

2. What ks Macheth's tragic flaw?

3, What does the helmeted head tll Macheth to beware of?

A Wiy does Lady Machith nat kill Durcan herseli?

5. Mo many apparitions do the witches show Machesh?

6. What is the oaly comic scene In Macheth?

7. What does Macheth thenk he sees just before Duncan's murder?

8. When does the old man report that there were great disturbances in nature?

9. Where does Malcolm go after his father is kiled?

10. Wiha observes Lady Macbeth walking in her sieen?

N, Quotes In complote santences tell (1) who says it (2) to whom it is csid, and (3] what the
cirewmstances are, (5 points sath)

1. *Lay on, MacDuff, ard damred be him that first cries, "Hole, encugh!™

2. "Fair i foul, and foul |s fair”

3. " Fail it ounr Teast”

4. "|s this & dagger | se2 before me, the handle towsd my hand?”

& “Look like the innocent fiower, but be the serpent under it.”

6. “Out, dammed spot! Out, | say!*

187



CHAPTER 10

Addition Facts Vignette

This unit on strategies for memorizing addition facts that sum to 18 or less was
developed and taught by Ms. Jeanna Hoffman,

The unit is part of the school district’s second-grade core curriculum, and ad-
ditiean facts are included on the currently used standardized test. The uait is
taught early in the year. There is s0 much to teach in the core curriculum that
it is beneficial to teach students how to memarize these facts sarly in the year.
It is more efficiant for students to have the basic facts memorized before they
mve an o the whole-number addition {and subtraction) algorithms. Students
already have been exposed to the concept of addition (in first grade and again
earlier in second grade) through the use of manioulatives, Memorizing addi-
tion facts is difficult for many students. Lisually, a handful of students begin
second grade knowing all of the addition facts o 18, Most studenss have a
good understanding of addition facts 1o 10. Once sums to 18 are begun,
however, well over hali the students use their fingers, Some still do by the

end of second grade.

Cenerally, the class of second graders contains from 20 to 24 dudents,
The classes tend to be heterogenenus in terms of achievernent, and the stu-
dents, for the most pan, are malivatesd. The unit lasks approximaiely thres
weeks depending on the students’ previous experiences with memorizing
addition facts, It would be better io spend more time on this objective, bt
there are so many other objectives o cover in the curriculum, Review of
many of the memorization strategies will take place throughout the whool
year o remind students of them and 1o see whether they are retained and
being used,

- =

PART 1: OBJECTIVES

The major objective of this three-week unit is that students will recall addition
facts tsums to 18} without manipulatives. The longestenm objectives are to
help stsents (1) understand the efficiency of memarization lin certain circum-
stancesh and (2) gain a waorking knowledge of various memorization strategies,
In concrete terms, Students should be able to compate horizontal and vertical
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sums. The sums are of bath two and three single-digit whole numbers (pro-
wided they do not exceed 18). Examples would include:

G F o= ST q= 7 4
ﬂ + 5
+5

COMMEMTARY

Tn terms of the Taxonomy Table, the major objective of the unit is straightfor-
ward: remember factual knowizdge. The other twao “longer-term” objectives are
examples of understand metacognitive knowledye (specifically, knowledge of gen-
eral strategies and knowledge about cognitive tasks) and epply procedural
krowledge (assuming thal “working knowledge” refers to knowledge that can
be used or applied). The “various memorization strategies™ constitute Proce-
dural knotledge. Note that we classify this third objective as Procedural knoel-
edpe rather than Metacogmitive knowiadge because the “strategies” are specific to
memaorizing “math facts” (including addition, subtraction, multiplication, amd
division). Thus, the “strategies” have limited generalizability. The Metacogni-
tee knawledge component comes from students understanding which strategies
are most and least effective for them personally,

The placement of these three objectives in the Taxonomy Table is shown in
Iable 10.1.

PART 2! INSTRUCTIONAL ACTIVITIES

“Pocket facts® is an activity that begins the unit and is ongoing throughaut il
Each day, as students enter the classroom, they pick a “fact strip® from a bas-
ket. Each student is expected to memorize this fact. Periodically, during the
day, students are asked o recite their facts, Parents, the principal, custodians,
caleteria workers, and others know about the facts and can ask the students to
recite tham. The next morning each student writes his or her facts in his or her
“pocket facts” book and picks a new fact,

CoOMMENTARY

“Pocket facts™ emphasizes remembering factual knowledge. This activity takes

“Mad Math Minute® is an activity that begins the secand week of school
and continues daily throughout the school year, The siudents Binve one minule
to complete 30 addition exercises. Halfway through the year, this s increased
to 35. Mad Math Minute sheets are constructed so that within an eight-day
period, students begin with exercises having a 2 as one of the addends, then



ANALYSIS OF THE ADDITION FACTS VIGNETTE IN TERMS
OF THE TAXONOMY TABLE BASED ON STATED OBJECTIVES

THE
KNOWLEDGE
DIMEMNSION

THE COGMITIVE PROCESS DIMENSION

1.
REMEMBEH

2.
UNBERSTAMND

3.
APELY

.
AMALYIE

5.
EVALUATE

CREATE
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move to 3, then to 4, and so on, Once the +9 facts are done, the process
begins again with +1. The number of exercises each student gets comect is
posted daily in the room,

A
FACTUAL
ENOWLEDGE

Objective 1

B.
CoNCEPTUAL
HHNOWLEDGE

L =
FROCEDURAL
EHOWLEDGE

Objective 3

Di

META-
COGNITIVE
HHOWLEDGE

Objective 2

Eey
Ohipective 1 = Recall sladitson fcts (suims to 18),
Ohjective 2 = Understand the

af Femorsation (i certain ciroamstances)
Ohrjective 3 = Gain a working keowledge of various memorizabion strategies.

COMMENTARY

This year-long activity alse focuses on remembering factual krowledge. The strict
tine Hmit (30 to 35 facts in one minute) virtually requires memorization.

Days 1-4

After these initial daily activities have been periormed, the first four days of
the unit are spent completing the Creat Addition Wall Chart. In advance, |
prepare an outline for the char using 3' % 7' buicher paper, The numbers 0
through 9 are written along the 1op and left side. The students use two colors
of Linker Cubes to make sticks and learn to say the addition facts they repre-
sent. They then write the facts in the appropriate cells of the chart. By the
end of the second day, the char is filled in completely. | tell the students
there are 100 facts they will need to learn by the end of second grade and
over the next several days they'll be learning strategies to help them memao-
rize these facts.

COMMENTARY

Although the major objective states “without manipulatives,” Ms. Hoffman
uses manipulatives early in the unit. The manipulatives enable students to
"sp” concrete examples of the addition facts, The emphasis is on the meaning
of §, the meaning of 3, the meaning of 8, and so on. Thus, the activity promotes
wnderstanding conceptiaal knowledge.

Diuring the third and fourth days 1 agk students 1o look for patterns and re-
|atiorships among the facts included on the Great Addition Wall Chast. For
example, the +0 mow and column are pointed out. Students are asked to
explain how they already know these facts without counting, Similarly, the

i1 row and column are examined,

Also, the commantative property is illustrated (e.g., 5 + 8 = 13 and
& + 5 = 13). | tell the students that if they know one of the twa facts, they
know the other. | conclude the activity by pointing out how many facts they
already know by virtue of the +0 row and column, the +1 row and column,
anid the commutative propery. They will need to memuorize the rest,

COMMEMTARY

This activity, in part, has a motivational purpose. Ms. Hoffman wants to show
students how much they already know and, thus, how “little” they have yet bo
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bearn. In terms of the Taxonomy Table, the search for patterns involves compar-
ing and the commutative property is a principle. Thus, the emphasis here is on
understanding concepdual knowladge, Note that Ms. Hoffman does not use the
phrase “commutative property” with the students, She is more interested in
students understanding that “the order of numbers is not important when you
add” than recalling the name “commutative property.”

Days 5-6

“Fact Friends® {s an activity that takes place an the fifth and sixth days. |n this
activity stiudents use “doubles facts™ fwhich they wsually know) 1o help them
remember other addition facts, | ask students o leok for patterns in the Great
Addition Wall Chart. in the rows, and in the columns. | choose one student 1o
proint oul the doubles facts leg.,. 3 + 3, 4 + 4) and to circle them, | tefl the
students that on the chart there ame special “fact friends.” | use the doohle
fact 4 + & = @ as an example and write it on the board, On either side | write
I4d=T7ands +4 =9,

| ask the students why [ call these “fact friends.” (The answaer is that they
all have +4 in them.) | repeat this iustration with other douhles facts. Sie-
dents are asked what they notice about the placement of thete fact friends on
the chart. (The answer is that they touch either on the sides or al the top and
bodtom.)

I then ask students how knowing one *fact friend” helps to know the
others. As students share thelr thoughts, other students begin to catch on. | re-
fer back to the Great Addition Wall Chart and have different students point out
the fact friends around all of the doubles facts. | place check marks accord-
ingly. | believe that this activity introduces the idea that mathematics is 2 net-
work of relationships. [t helps make facts and mathematics operations easier to
remember and a lot moee sense.

COMMEMTARY

Like the preceding activity, these activities invalve students looking for pat-
terns and relationships, In terms of the Taxonomy Table, then, the emphasis is

on understanding conceptial knowladge (more specifically, comparing knowledge
of structures).

Days 7-8

On the seventh and eighth days, | introduce students o “fact families. In this
activity, shuders ane asked 1o look closely at three numbers in an egustion and
explore other arrangements of these numbirs o see relatinnships. | write an
equation on the board le.g., 2 + 3 = 5). Students are asked i they can change it
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arownd 1 make ancthes additon fact (e, 3 4 2 = 5). Swdents are then asked
if they can make a subtraction Bct with these same numbers og., & — 2= 3,
Sudents generally need Foelp with this. Clues such as “start wilh the largest num-
ber™ are helpful,)

I then draw an outlineg of 4 howse around the two addition fects and the
by subMraction facts and write the numerals 2, 3, and 5 in the "attic.” | tell the
students that these four eguations (facts) belong o the same fact family and are
the onby facts that can live in this bouse, | then draw an outline of a house and
place the numerals 4, 5, and 9 in the attic, Students are asked 1o work in pairs
b wlentify the fact farmdly Tor the housa, Stedents continue o wark in pairs fo
dravw ober houses, (" Doubles” live in apafments since there are only twao
murmbers, &g, 8 16.)

I reming students that if they fearn one of the facts in a family they’ll know
the others, Therefore, fact families make the job of memorizing easier because
they only have o remember hall of the facts. During the second day of this ac-
tivity, | head & closing discussion that is infended to help students realize that
sulitraction is the opposite of addition,

COMMEMNTARY

As on the earlier days, students are asked to explore the relationships inherent
in equations (e.g., change them around, seek connections), Without using the
phrase “additive inverse,” Ms. Hoffman introduces students to this important
concept within the equations. This activity is classified as understanding concep-
tual kmowledge. Ms. Hoffman's prompt—"start with the largest number”—can
b wiewed as the first step in a procedure that students can use to transform ad-
dition facts into subtraction facts. If she continues to build this procedure, the
classification wiould be applying procedural knowledpe.

The reminder in the closing paragraph returns the students to Ms. Hoff-
man's main objective: remembering addition facts that sum to 18 or less.
Nonetheless, the instruction during the first eight days has emphastzed under-
standing concepiunl mowledge. Her final discussion on Day 8 reinforces the con-
cept of “additive inverse,”

Days 9-10

On the ninth and tenth days, | engage students in a procedure that [ call
*make-a-ten.” | begin by writing several addition exercices with 9 as the ad-
dend on the board. Each student is given a “ten-frame” (a piece of paper with
two rows of five boxes, | ask the students to use two ten-frames to find a way
1o quickly figure out the answer to the first exercise (eg., % + 7 = L. [The an-
swer i that this 5 {9 + 1) on one ten-frame, + & on the other, which is 10 + &
ar 16.] | continue with all the exercises in which @ and 8 are addends.
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I ask the students to record both the exercises and their answers on a
separate plece of paper, We then discuss how the make-a-ten strategy waorks.
| then paint o the Great Addition Wall Chart and ask them bow the make-
a-fen procedure can help them memorize their addition facts,

COMMENTARY

This is a “cognitively rich” activity. Students are asked to apply procedural
knowledge (Le., carry out the make-a-ten procedure), wnderstand procedural
kroteledge (i.e., discuss how the make-a-ten procedure works), and understand
meticogmitivs knowledge (i.e, describe how procedures like make-a-ten can help
them memorize knowledge like their addition facts).

Days 11-13

During the 11th through 13th days, | explore with the students the use of vari-
ous approaches for memorizing addition facts whese sums are greater than
10 | begin by writing the exerclse 5 + 8 on the board and ask the students
how they could find the answer, Answers should include counting up; using
fingers, objects, a calculator, or number ling; using the make-a-ten strategy;
relying on fact families; and memorizing through practice (e.g., pocket facts,
Mad Math Minute), Each student is asked ta either suggest an approach or
choose one of those already suggested,

Each student then uses the approach he or she suggested jor chosa) 1o per-
form the exercise {ie., 5 + B) and shares the strategy as it 2pplies 1o that exer-
cise with the class, As students explore and use the different strasegies, | belicve
they will see that the fastest way o get the answer is having momaorized il

COMMEMTARY

Th: focus of these three days is on the many ways students can approach learn-
Ing addition facts that sum to 18 or less. Both Conceptual knowledge {e.g.. fact
families) and Procedural knowledge (e.g., make-a-ten) are available for students’
use. Regardless of the type of knowled ge, there is little doubt that the cognitive
process & Apply. Thus, students are to apply comeepiual and/or procedural keom!-
edge, In Chapter 5, Apply is defined in terms of Procedural Exnoudedge; that is,

ge is generally “unpacked"” as embedded In a serios of steps
(i.e.. Procedural kriotledge) before it is applied. Thus, we classify this activity {or
set of activities) as applying procedural knoudedge.

Ultimately, however, Ma. Floffman wants individual students to know
which approach works best for them and come to the realization that the most
efficient means of performing the addition exarcises in the time available is o
memanize them. With this intent, the goal has become understanding metacogni-
tioe knouledge.,

T‘

10.2 AMNALYSIS OF THE ADDITION FACTS VIGNETTE IN TERMS OF

THE TAXONOMY TABLE BASED ON INSTRUCTIONAL ACTIVITIES
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Days 14-15

The final activity takes place duting the final twa days of the unll. This activ-
ity requires students 1o put their mermor zatien wark into practice i a relay
race formal. ln advance, | prepare strips of paper containing all the addition
facts and place them randomly Into four baskets. The class is divided inta
four teams and each team is In o line facing their baskes. Each siudent draws
a strip from the baskel, studies [, and puts it away. The first student in |ine
walks backward 1o the board, writes the fact, returns to the line, and taps the
shoulder of the: next persan, This student then picks another fact from the
basket and beging memarizing it After a specified amount of Hme, “tme” is
calked and the game ends. All teams with all corect facts win) The game is
repeated.

COMMENTARY

In large part because the elemwnt of speed has been introduced, the final activ-
ity is classified as remember factual knowledge. Considering all of the unit activi-
ties, we produced Table 10.2. For ease of the stated objectives from
Table 10.1 are listed in bold type in Table 10,2, The instructional activity analy-
sis 16 itehcized.

PART 3: ASSESSMENT

To assess student progress, | observed students, asked them guestions, noted
changes i the results of the daily Mad Math Minute, and scored their weskly
quizzes. | observed stedents to determine which approaches they were using
to arrive at answers, [ noted thal those students who completed the assign-
ments quickly were beginning to rmemorize the addilion facts. Slower students
often began by counting on their fingers and then mowed to *counting up.” Far
these students, | try 1o get thern to use fact friends and fact families.

During class, | often ask students how they figured out an answer, As the
unit progresses, studenis more aften report they knew bocause of fact families
of fact friends and, ulimately, because they had it memonized.

Daily Mad Math Minute scores gradually improve for most students, This
findlag also suggests thar students are memorzing the facts. Mad Math Minute
soores are posted daily so students can see how many they answered comectly
the: previous day and, thus, chart their progress, As mentioned earlier, Mad
Math Mingte is used throughout the year.

The weekly quizzes provide the least information on the approaches that
students use to get the answers. They are direct assessments of the unit objec-
tive, however, and are useful in providing information to students’ parents, Ini-
Haily [ use a simple rubric (Le., “Is beginning fo memorize addition facts” ar
“needs work memorizing addition facts”) to Inform students and their parents
how the students are progressing.

10.3 ANALYSIS OF THE ADDITION FACTS VIGNETTE IN TERMS

OF THE TAXONOMY TABLE BASED ON ASSESSMENTS
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COMMENMTARY

Ms. Haffman’s questions focus on appliing procedunel knotiledge. Through these
assesamients she is able to detesmine which procedures students are using. The
changes in Mad Math Minute scores over Hime provide evidence of student im-
provement in remembering faciual knowisdge, Unlike the Mad Math Minutes,
which are organized around a single addend, exercises on the weekly quizzes
are drawn somewhat randomly from the universe of addibon facts. Also, un-
like thee Mad Math Minute, the quizees have mone liberal time allocations. As a
comsequence, students have sufficient time to use a variety of approaches.
Mometheless, the emphasis remains on remembering facfual noudedie.

The results of our analysis are shown in Table 10.3. Once again, initial
analysis of the stated objectives is shown in bold type and analysis of the in-
structional activities is shown in itafics

PART 4: CLOSING COMMENTARY

In this section we examine fhe vignette in terms of our four basic questions: the
learning question, the instruction question, the assessment question, and the
alignment question.

THE LEARMNING QUESTION

In terms of the learning question, we distinguish between what we term
“bocus” and "emphasis.” The focus is clearly on rememberig factul knoulsde.
This is quite clearly the desired end result of the three-week unit. The focus is
evident in both the stated objectives and the assessments. In contrast, the em-
phazis is on prederstanding cmcephieal Erowiedge. With the brief exception of the
Mad Math Minute, virtually all the activities in which sthudents engaged dur-
ing the first two weeks (approxdmately two-thirds) of the unit emphasize un-
deratanding conceptual knowdedie. This discrepancy between foous and emphasis
can perhaps best be explained by the difference between means and ends. For
Ms. Hoffman, the end (her forus) is clear: students are to remember fachual
krouledge. On the knowledge dimension, Concepfual, Procedural, and to a cer-
tain extent Metacognitive nmoledge are means to this end. Similarly, on the cog-
nitive process dimension, Linderstond and Apply are the means. Thus, the
emphasis in the unit reflects the mears by which the end will be achieved.

THE INSTRUCTION QUESTIOMN

Primarily because of the Mad Math Minube activity, some instructional activi-
ties related to the major objective (remember factwal knowledge) took place every
day. Activitics related to the two longer-term objectives were reserved for the
end of the unit {i.e., Davs 9-13}. As shown in Table 10.2, numerous activities are
placed in cells of the Taxonomy Table that do not contain the stated objectives.
In her description of these activities, Ms. Hoffman suggested that they were in-
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tended 1o help students develop a framework for efficient memarization. The
activities during the first bwo weeks, for example, focused '31:5\?1}' an snder-
standing conceptual knowledge. Inherent in the structure of the Great Addition
Whall Chart, for example, were patierns and connections that could make mem-
orization easier. _

Simdlarly, Ms. Hoffman introduced a variety of memorization strategies to
her students, Her intention was for students to (1) choose the one or ones most
uschul o them, and (2) come to realize that memaorization i more efficient than
alternative ways of arriving at an answer. These achivities had a dual focus: ap-
ply procedural Imomoledge and understand metacogmitive Erowledge.

Finally, what is interesting here is what Ms. Hoffman did not do. She did
not give students a steady diet of “drill and practice.” Rather, she made use of
five cells of the Taxonomy Table (see Table 10.2) even though her intended
learning for hee students fell into a single cell.

THE ASSESSMENT QUESTION

Ms. Hoffman used both informal and formal assessments. She observed her
students and asked them questions in class to gather information about the
procedures they used to remember the addition facts. She used Mad Math Min-
utes and weekly quizzes to get at the “bottom line”—had students memorized
the addition facts? Thus, the informal assessments were intended fo get infor-
mation about the process; the formal assessments were intended to get infor-
mation about the outcome.

THE ALIGHMNMENT QUESTIOMN

As we show in Table 10.3, the alignment of assessments and instructional ac-
tivities with the stated objectives is fairly strong. Cells A1 and C3 include an
objective, several activities, and assessments. As described above, the assess-
ments in cell Al (remember factual knowledge) were more formal; those in cell C3
(apply procedural kneeledge) were more informal.

Only a few zxampkf}m misalignment oceur. Ms. Hoffman has no formal
assessiment of wnderstanding matocogniting knouledge, although she did infor-
mally assess how students were arriving at answers and inferring processes, It
is not clear if she evaluated (or taught) whether students saw using analogies
as applicable to other than addition facts. Several activities in cells B2 {under-
stand comceptual knowledge) and C2 (understand procadural knowiledge) have no as-
sociated objective or assessment. The latter supports the distinction between
emphasis and focus that we made in our discussion of the learning question.

PART 5: CLOSING QUESTIONS

As with the analysis of all our vignettes, we were left w-iH:l a few unanswered
questions. We raise three of the most important in this closing section.
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1. What is the relationship between understanding conceptual krowrledge
and wnﬁgﬁwhﬂ knoeledge? The assumption that understanding
underlying conceptual knowledge helps one to rememker factual knowledge
lies at the heart of Ms. Hoffman's approach to planring and teaching this
unit. Would a constant emphasis en memorization strategies (such as re-
heall-hl strategies) prove to be equally or more effective in producing the
desired result? An answer to this question would help us understand the
relationship between Factual and Conceptial knauwledge as well as the role
of Understanding in Remembering.

Cmt with our emphasis on the importance of the more complex
cognitive processes, Ms. Hoffman introduced students 1o these processes
early in their school caregrs. Furthermore, she helped them leam early that
as complex material is mastered conceptually, its use often becomes auto-
matic. (Incidentally. in doing so, she used interesting and motivating activi-
ties that relieve the tedium of drill and practoe—an insight that may come
in handy in other heavy memorization subjects such as foreign languages.)

Finally, Ms. Hoffman introduced her students to mathematical con-
cepts they will encounter in laker grades, an aspect not examined when
we focus the Taxonomy Table on the unit level. The Taxonomy Table can
be used, however, for grade-level planning and even multigrade planning.
Indeed, when one is dealing with objectives that require lengthy periods
of development, the table may be an especially helpful tool for examining
when, where, and how efforts to develop them should be scheduled,

2. Would direct assessment of understanding canceplual knowledge have

been useful in separating what students understand from w

able to do? It is hard tu:rdElEm'dm whether the shudents are mhﬁ;ﬂfe
oping a concoptual knowledge of number relationships and mathematical
procedures, They clearly are leaming their number facts, but are they
leaming about number concepts? Stated somewhat differently. is it likely
that students who do not understand “fact families” would use “fact
families” to aid their memorization of addition facts? A set of exorvises
that focus exclusively on “fact families” would allow the teacher to distin-
guish between students who understand but do not use a strategy and
those who do not understand and therefore, perhaps, cannot use it This
information would help us understand the roke of understanding conceptual

Fnotwledge in appiying procedural krondedge,

3. What information would a direct assessment of understanding meta-

cagnitive knowledge have yielded? Inherent in the information that Ms.
Ho#fman obtained from her observations and questions of students

15 & continuum of development that begins with “counting on fingers,”
roves to "counting up,” moves further (generally with her assistance)
ko examining the structure of addition facts, and culminates with memo-
rization. Interviews with students at various stages may provide useful
information about the progression toward memorization and the role of
Metacogmitive knowledge in this progression.

CHAPTER

1

Parliamentary Acts Vignette

This vignette, developed and taught by Ms. Gwendolyn K. Airasian, describes
a unit that integrates colonial history prior to the Revolutionary War and a per-
suasive writing assignment.

| have taught for 17 vears, the past 10 in fifth grade in a suburban middle
school, Students are heterogeneously grouped into classes, with 26 students
in my class, 16 males and 10 females. Five students have special leaming
needs and receive part-fime support from aides when they are with me. The
remaining siudents present a broad range of abilities, interests, and mativation,
Both persuasive writing and cobonial history are required topics in the dis-
trict's fifth-grade curriculum, | teach persuasive writing at various junctures
from the middle to the end of the school vear. As part of our writing program,
students are faught to assess their own as well as others” writing. Colonial his-
tory in the 17605 and 1770s is taught in social studies In April, after study of
early exploration of the “new world,” My prior experience teaching this unit,
along with the characteristics of my class itheir prior writing experience, ob-
served library skills, attention span, and ability to work together in groups),
guided the number and selection of my objectives. | estimated that the unit
wiviibd take from 10 to 12 days given an instructional period of 45 minutos
three times a week and 90 minutes twice 3 week. I students caught on quickly
to the most conceplual aspect of the uail, it would Tikely take 10 days. If stu-
dents did not andfor if they had diificulty writing their editorials, it likely
would b a 12- 1o T4-day unit.

PART 1: OBJECTIVES

My general ohjective for fis wnil is o have siudients gain knonadedpe of Colondal
America in the 1760% and 1770s, particularly knowledye of King Geompge’s van-
ous taxes and he Amercan colonists” reactions bo them. More specific objeclivis
arg needed 1o clasify the meaning of this general objective. | want my students to:

1. remember the specifics about the Parliamentary Acts (e.g., the Sugar, Stamg,
and Townshend Acts;



172 Section Il The Taxonomy in Lise

2. explain the consequences of the Parliamentary Acts for different colonial
groups;

3. choose a colonial character or group and write 2 periuasive editorial
stating hig'her/its position on the acts (the editorial must include at beast
one supporting reasan not specifically taughl or covesed in the class); and

4. self and poer edit the editorial,

COMMEMNTARY

Rather than starting with the four specific unit jectives, Me. Airasian
with an overarching objective: to gain knnw]ed'::]abnut a particular pElTl?T:
American history. To provide the focus needed fo plan instruction and assess-
Eﬂlltastli'r:!ﬁﬁh;:!&ﬁ:u: mone focused objectives.
specific objective, the verb is “remember” and the noun ph

s ; = iy deder
o :p&clﬂmﬂmmtmmﬁ%lml tary Acts.” Thus, we classify this first objective

The essence of the second objective is to explain the ef
various colonial groups. In Table 5.1 (see ha::keifipaide m&]mﬁr:i;;ﬂ:::u::
constructing a cause-and-effect model and is a cognitive process in the cate-
gory UJ:dn-s-lqu. In terms of knowledge, “consequences for different colonial
groups” most closely resembles “theories, models, and structures.” Thus, we
classify this second objective as understand conceptial knoudedge,

_ The third objective resembles an aclivity or assessment task more than an
objective. The verb is “write a persuasive editorial”; the noun i= “colonial char.
acter or group,” If we assume, however, that Ms. Afrasian expects students to
learn to write Ppersuasive editurials on a variety of topics during the year, we
can dmf_!.ﬂfmﬂ:j-:ctive. “Write persuasive editorials” sugpests Cragls, “Vari-
ety of topics” suggests some combination of Eactual and Conceptual knowledge.
Thus, we place this objective in cells A& (create [based on factual inowledge) and
H-E-{T:ﬂll&::ed m]mr@imbehmﬂgﬂ of the Taxonomy Table.

? : argument can be made for the fourth objactive.

self edit” and “peer edit”; the noun is “the editorial,” bi'-:e can p-lr:-.t'c:dETr::;
ways [aaﬁummg Ms. Airasian’s intent is for students to leam to edil rather tham
simply engage in the editing activity). We can assume that editing, particularly
self-editing and peer-editing, is a form of evaluation. Hence, Evaluale is the
gmneua cibegory. The evaluation would be based on some criteria: hence, we

ave roafuafe | sed on| conceptual knouledge. Alternatively, one might think of
Tiﬁsm as Applying, that is, applying the rules of punctuation and grammar,
1his is & frequent classification problem, where a less complex process, Appiy
E mmlu_ed_m a maore me:plr:: one, Fualuste. We solve this problem b}'arhdmr
E}fﬂ{ﬂi::::ﬁmg the objective in the more complex of the levels—in this case,

Etﬂiﬁmﬁmwa}rtﬁlmkin,gamiﬁngsanmatephﬂu rocess of writi
_ riting
the editorial. Then we would be back to mepmvhusd&ncﬁvjmte [h& o |
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Jactual and conceptual knotiedge. For the fime being, we follow our first instinct
and place this objective in cell BS (evaluate [based on| conceptual knotwiedge).

The placement of these objectives in the cells of the Taxonomy Table is
shown in Table 11.1.

PART 2! INSTRUCTIONAL ACTIVITIES

Day 1
| considered a number of ways to teach my general abjective, including hav-
ing students write a ketler to a relative in England describing the impact of the
Parliamentary Acts an histher family or having stedents write petitions against
the taxes. In the end, | decided o have students write a newspaper editorial
from the perspective of either a Patriot or a Tary colonial, To obtain editorials
written frorn both & Patriot and Tory perspective, | andomly selected bvo sty
dent groups based on the total number of letters in thedr Mrst and last names.
Oxd-numbered students were Patricts (cheers) and even-numbered studenss
Tories {grumbles). Randomizing student groups provided balanced ability
groups and pesr support for siudents who needed it | then reconvened the en-
tire class and talked with them about the nature of the unit: a combination of
soxcial studies and persuative writing requiring a number of steps to complete.
Studhents were told that the unit would last approximately 10 days. | gave each
student a copy of the checklist | would use when assessing the editorials (Al-
tachment A at the end of the chapter). | read each criterion aloud and asked
individual students to explain in their own words what each criterion meant.

FI}HME HTARY

Mis. Airasian recognizes that many instructional activities could form the basis
for the unit, and she selects one, Her recognition points up the difference be-
tween objectives and instructional activities; stated somewhat differently, it
points out the flexibility and creativity teachers have in planning, teaching, and
The phrase “a combination of social studies and persuasive writing requir-
ing a number of steps to complete” suggests Procedural knowledge. Thus, we as-
sume that students are going to apply procedural krowledge as they complete
their primary task, writing the editorial. However, for the time being, none of
the activities is related to such an objective. Overall, on the first day Ms.
Alirasian provides students with an overview of the unit, inclading the ex-
pected final prodoct and the criteria that will be used to evaluate it, Since the
set of criteria constitute Conceptual kmowledge, we classify Day 1's activities as
ultimately related to wnderstending concepiual knoviedge (because students have
o “explain in their own words what each criterfon meant™),
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Day 2

1 n the second day with the social studies unit. | showed a video -uf the
u:::nal.:l period that described the tax acts and gave a sense af the amyﬂﬁnfuf
the colonists toward England. | followed the video with a class discisfs;:;e
the various taxes (fisted on the board for students) anu:l_lhe attitucies oy ferent
groups of colonists toward the taxes. {"How do you think people "‘F

colonies felt about th taxes? Did everyone feel the same? Why 't For home-
work students read their textbook chapter on the tax acts.

CoMMEMTARY

first two o ves has begun, The video provides informa-
:snmgmdﬁ;nﬂwmm acts {ﬂhﬂdﬁﬁffe 1) and the al:h'l.-ude-.s_ of I:’thfmlmuu.ﬁl e tuw;;:
Englansl (Objective 2). The textbook chapter provides addnlmnah ema -
pertaining to the Hrst bwo objectives. With respect to l!:l.'l.i.'-l'll'l'.h'.‘dg'ﬂ_l HthleEl::rlt
is primarily on Factual knowledge. Alﬂ-uugh Ms. Afrasian mtrl:n::l:f:i e
groups of colonists, the key word is infroduce. Thus, we SUEgES e
tivities relate primarily to the first abjective, remember factiual knowledge.

Day 3 |
} s spent reviewing the homework, Class dis:um:::n of the vari-
l:f gﬁctyn:?m;mw thnr:? and thekr impact on the -::cnlq_m-su. zru_ﬁpled
the whiole class period. Students were told to prepare f::ﬂ' 2 quiz on the various
1ax acts the next day. They were to reread the prior day’s chapter and m:::w
their notes. | told them that the quiz would require ther to match parts of a
tax acl to the name of the tax act,

CoMMENTARY

The continued emphasis on Factual kmowledge s evident. Ms. ﬁun?{an ]:;hczf:
that Factual knowledge provides a “scaffold” for the other ubiant;l.;a :ﬂ:ﬂ_
lieves that without Factual knowledge of the tax acts, S;tudznts wi FT? /
culty explaining the consequences of the acts and writing an edltgq;a. ﬁ
given colonist's paint of view. The “matching” quiz is consistent with our clas-
sification of these activities as remiembering factual knoudedge.

Day 4 |
The fourth day began with a quiz that counted m-_re_-i“rhh of ’rh-: frial umid gl::;:
After the quiz, | started a review of persuasive writing. I‘remmdﬁd t+1F 5tu|
that porsuasive writing tries to make the reader agree with the writer's opin-
ion, st the wriler must provide facts and examples to back up the opinon.



176 Section Il The Taxonomy in Use

Otharwise the wiiter would net persuade or convince the reader, Stu

were referred fo their writing portfolios o examine their prior pﬁwaml:wi!-
ing. | emphasized the difference between opinion twhat one believes is true)
and facts (what can be supporied by evidencel. | told them that an editorial is
a type of persuasive writing and showed examples of student editorials from
Schalastic Magazine. | outlined critesia for the editorial: a strong and clear
npep_ln,g sentence stating a position; at least three supporting reasons for that
position based on facts, not opinions; and a convincing ending (Attachment
Al. | also had the School District's Grade 5 Focus Cormection Aroas (FCAs)
I::"I:TIE{'FIITI-E-I'IIZ B at the end of the chapier), but did net find them sufficient
without adding my awn assessment criteria. | reminded students that one of
their reasons had to be original, a reason they identified on their own, not
one discussed in class or in the Eextboak, :

COMMENTARY
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COMMENTARY

Attention shifts to a review of persuasive writing. Clearly, writing an editorial
requires Procedural knowledge {i.e., how to write persuasive essays) and Con-
ceptual knowledge (Le., the criteria used to evaluate a piece of persuasive
writing). Chapter 4 explained that criteria are associated with Procedural knowl-
edge (p. 54!- Those criteria, however, are of a particular kind. They are used
to determine when specific Procedural knowledge should be put to use
Lntﬂ'l_a u?r.'d to evaluate, as in this instance, are different They tend to be
E1ass-‘.lf|canmn and categories (here, for example, “supporting reasons” or
character-appropriate reasons”). Because they are classifications and cate-
Eu:-r'lt.u.. we consider them Conceptual knowledge. Because persuasive writing
d::d been :ntn:_rducfd and practiced earlier in the schoal year, Ms. Alrasian

OOSES to review persuasive writing conceptually (e.g., what malkes persua-
sive writing persuasive writing, examples of persuasive editorials) and proce-
durally (e.g., three-step sequence). She also reviews a set of criteria for evalu-
ating HTHHE in general (also Conceptual knowdedge). The Day 4 activities relate
prmgim undm!uudmuyﬂwmuﬁaigrmdaemndarﬂy to apply procedicral

Day 5

Cn the fifih day the whole class brainstarmed absu specific taxes and the
colonists’ reactions to them, [ wrote thelr ideas on the board and students ook
nodes. In preparing students for selecting a characier whose views the editorial
would represent, the [arer Patrict and Tary groups were broken into small
subgroups of three to five to discuss how the taxes and events aflfected differ-
ent groups in the colonies (eg., merchants, farmers, bankers, housewives,
etc.L. Adter 15 minutes of small group discussion, the clase was called together
to share the results of these discussions,

The focus returns to the tax acts and the colonists’ reactions to them. During
the brainstorming and small group discussions, stadents are asked to make in-
ferences. According to Table 5.1, imferring means drawing & logical conclusion
from presented data. Inferences are to be made based on srudents’ Concepfual
knowiedge of Patriots and Tories (ie., beliefs and attitudes of two different cate-
gonies of colonists) and their Factual knowledge of the tax acts, Thus, these activ-
ities relate to understand comcepiual knowledge and remember factual knowledge,

Days 6 and 7

The sixth and seventh days focused on students selecting a colondal character
who would “author” their editorial and identifying reasons 1o supgpor that
character’s position in the editorial. | provided social studies texts, trade books,
classroom encyclopedias, and books containing brief biographies of colontal
people and descriptions of life in the colonies, The materials presented a range
of reading levels and content related to the effects of the Parliamentary Acts

an different colonial characters. | passed out guidelines to help students think
about and identify their character (Attachrment C a8 the end of the chapter), Be-
iore identifying thelr character, | required students to read at beast two short bi-
ograpties of colonists representing their Patrot or Tory designation.

COMMENTARY

Here students select the character or to “authar” their editorials. This ac-
Hvity is clearly related to Objective 3. Students are given some latitude in se-
lecting their characters or groups, but they must provide specific information
about their choice. Attachment C provides criteria to guide students in making
their chiodces—hence, Concepfual knowiadge. Implicit in the selection of a charac-
ter, however, is analyzing prior information in the unit as well as the readings
for Days 6 and 7. In particular, o make their selection and respond to Attach-
ment O, students must differentiate (that is, distinguish relevant from irrele-
vant or important from t parts—see Table 5.1), Differentiafe is a cog-
nitive process in the category Amalyze, Thus, these activities relate to understand
concepiual knowledge and analiyze [based on) conceptual knowledge, respectively.

At the end of the seventh day, students wene reguired 1o subimit @ written
description of their character, why they chose that characier, what position
heshe would take in the editorial, and cne reason that supporied that posi-
tion. | read each student’s description and made suggestions, usually about the
appropriateness of hisher choice or the quality of hesfer noved reason. | pro-
vided suggestions for the few students who had difftculty choosing a character,
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COMMENTARY

Ms, Airasian is making a formative assessment of : .
ably to check smdmt::gﬂahu and completeness Mxiﬁwﬂnﬁm
the}r editorials. Some students had difficulty finding a novel reason to support
their ch_aramu-’ﬁ or group’s position. Coming up with a new example of an ele-
ment within a 15 exempiifying, a process in the category Understand (see
Table 5.1). Thus, the students’ task is classified as understnd conceptual kriowi-
edge (with Patriots and Tories representing two categories).

Days 8-10

On the succeeding three days, students worked individual ly on their own ed|-
tarials, starting with an outhine and using the evaluation form (Aftachment A
ﬁwm.:hdam:e. Dwring the writing, | moved around the raom answering sty-
dents questions, helping them identify issues for their draft, Euiding a few stu-
du_enlr._un beginning their wrifing, asking questions o focus students on needed
historical information, and listening to students’ thoughts and problems. | often
|:ln::rr_'l|'.1-lﬂ-|:f students to help them solidify the sense of their character. For EXAMm-
ple, if the character was a printer, | might ask, *“What laxes were most Emipor-
tant tes the character and how did they affect him or her?™ | gl referred siy-
g::; I;_:L‘E.-Euldul Inush::u identifying a colonial character (Attachment O,

ends were abile o im writ i
kit diﬁ“uisi‘;? riting their draft almost immediately, while

COMMENTARY

During these l:hrael days students are expected to produce their editorials. Since
produce i a cognitive process in the category Create, we classify this activity as
creale {bmed_un]ﬁmhm.l' knowledge (i.e., specific knowledge about the colonists
and the Parliamentary Acts) and concepiual kmowledge {ie., knowledge about
Fatriots vs. Torles; knowledge of the evaluation criteria).

Al this time, abjectives, instructional activities, and assessments are inter-
acting simultaneously in the classroom. Although the main emphasis Is on Ob-
jective 3, writing a persuasive editorial, Ms. Airasian spends most of her time
helpjng students with Objectives 1 and 2. Mastery of these objectives provides
;H;Er:;dﬂm;ﬁ’hfm the editorials. Unfortunately, Ms. Airasian finds that

H ave questi i '
s Edurwgr mﬁahﬂut their character or group or have not

As expected, the time needed to complete a first drall varied cofsiderably
amang the students. Some writers complated a first draft in one clase periad,
while others needed all three periods. When several students completed their
drafts, | stopped the class and did 2 mini-review of the evaluation checklist

11.2 ANALYSIS OF THE PARLIAMENTARY ACTS VIGNETTE

IN TERMS OF THE TAXONOMY TABLE BASED ON
INSTRUCTIONAL ACTIVITIES

THE

HKHNOWLEDGE
DIMENSION

THE COGMITIVE PROCESS DIMENSION

1 & 1- : - .-- 5'-
REMEMDER UNMDERSTAMND APPLY ANHALYLIE EvaLUATE

B,
CREATE

A.
FACTUAL
HNOWLEDGE

Obje

Pt

b
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0 ive 3
ﬁm:a
activities

B.

CoOMCEPTUAL
HNOWILEDGE

Objective 4
ties Days 8-10
activities

5

Objective 3
Doys £-70
activities

c.

FROCEDURAL
HHOWLEDGE

Day 4

META-
COGNITIVE
H N O LI DG

Key
Cipective | = Remembser
Cipective 1 = Explain the conseq

e B

ihcs abont the Parliamentary Acts.
wenoes of the Farliamentary Acts on different colomial groo

ps.
Chjectve 3 -ﬂmnmﬂunjulmlmnzrpmrpnﬂ wrnitea peuul:hlrudi':mi.l.l Iﬁﬁnﬁhﬂfﬁwﬂﬂpﬂitm
Ubwective 4 = Sclf ard peer edit the editorial.
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(Atrachrment A), stnce it would guide both self and peer review of the drafis.
First, each student reviewed his or her draft using the checklist, After the self
review, the stedent’s pariner also reviewed the draft using the checkbist, (in this
tlassroom students served as reviewing partners en a regular basis.} After iden-
tifted comections andfor additions were discussed between the partner and the
adthor, the necessary changes were made as part of a second draft. Next, the
student seheduled a private conference with me 1o review the second draft.,
Each student brought his or her redrafted editorial and the checklist completed
by the student and partner. Each student read the second draft to me while |
rracke notes about the content, writing style, and mechanics, Suggestions re-
lated to style, appropristensss of supporling information, and historical accu-
facy were provided, My wnitlen checklist notes, my oral comments, and the
stedent’s and pariner's reviews guided the independent writing of the final
draft, In general, writing the final draft took one class period, During this stage
of writing | continued to hold conferences with students, mainly aiding those
still wrking on an early draft. | held another mini-review for the last group of
writers when their drafts were finished to review the checklist andfor revision
and] for grading,

CoOMME NTARY
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and response o my questons, | used these assessments mainly to belp Individ-
wals or groups of students to be sure everyone was clear an the area of con-
cern. | also used assessments that were individual and somewhat more formal,
for example, my conferences with individual students to discuss the second
draft of their editorial. The answers and suggestions siudents received from
these two forms of individual assessment helped them to understand and im-
prove their editorials, | did not grade students on these “helping” assessments,
although it was clear from the conferences that there was & range in depth of
understanding among the students.

COMMENTARY

When a group of students complete their first draft of the editorial, Ms.
Airasian prepares them for the fourth objective, self and peer editing of the
draft editorial. Because students rely on the evaluation checklist {Attachment
A) as they edit the editorials, the emphasis in the review appears 1o be on Foal-
uafing the editorial based on the Conceptual knswledge included in Attachment
A. As we mentioned earlier, editing also can be viewed as Procedural knoaoledge.
A major distinction between the two is whether students use the criteria “on
their own™ {Conceptual kmowledge) or follow a series of steps in conducting the
review, with at least some of the steps containing the criteria (Procedueral koml-
aige). Although Attachment A is a checklist, there is no evidence that students
must follow the checklist in a specified order (nor are they taught ta do =o).
Thus, our classification of the activity as epaluating [based onj conceptual knotwl-
eilge seams reasonable.

The third formative assessment of the editorials (self and peer review be-
ing the first two) is performed by Ms. Airasian, The use of the same evaluation
criteria increases the likelihood of consistency across these three sources of

Cur analysis of the instructional activities in terms of the Taxonomy Table
is shown in Table 11.2.

PART 3: ASSESSMENT

| assessed my students during and at the end of the unit, Much of my assess-
ment was informal and individheal, noting student questions, requeszs for heip,

All this assessment is formative. From the closing sentence, Ms. Airasian’s gm-
phasis seems to be on Understanding. However, we are mot certain what type of
knowledge is involved. Most likely, the comments made by Ms. Airasian focus
on Concepual knowiledge (e.g., the evaluation criteria) as well 48 Factual bnoud-
edye (e.g.. the specific historical details included in the editorial).

My quiz on the 1ax acts and the final grades | assigned o students” com-
pleted editorials constituted the more formal, group-based asessments, For
grading purposes, 1 reviewsd students’ first draft, the self and peer reviews, the
second draft, and the final producl, | was interested in both the process of cre-
ating an editorial and the guality of the finished product. | think it is important
for students to follow the varinus steps so they recognize that a number of ac-
tvities and products are required o produce the finished editorial. Two-fifths
of the final grades were allocated to whether students completed the drafts,
peer and solf reviews, redrafts, and a final draft of the editorial, that is, whether
they completed the entire process. Most students did complete the process.
Twinfifths of the final grade was based on the guality of the unit's product, the
final editorial (see Attachment A). | reviewed what students presented, com-
pared |t to the checklist, assigned a grade, and wrote a note to each student
explaining the basls for the grade (Attachment D at the end of the chaper).
Thie quiz accounted for the final fifth of the grade.

EEEH EMTARY

The quiz focuses on the specifics of the various tax acts and, hence, relates to
remeemiber fuchaal knowledge. In grading the editorial, Ms. Airasian is concerned
with both the process (Le., spply procedural knowledge) and the product (ie., cre-
ating [based on] factual and conceptual knowledge). She expects all students to
follow a nine-step procedure: (1) sefect a character, (2) read about the character,
(3) prepare an outline, (4) write a draft, (5) self and peer review the draft, (&) re-
vise the draft, (7) submit the editorial to Ms. Afrasian, (8) receive feedback, and
(%) possibly revise again, This is the procedure Ms. Atrasian wants atudents to
follow not only on this project but on future projects as well. The editing
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182 Section Il The Taxonomy in Use 11.3 ANALYSIS OF THE PARLIAMENTARY ACTS VIGNETTE IN
TERMS OF THE TAXONOMY TABLE BAsSED ON ASSESSMENTS
process involves Evalnating the editorial based on the criteria (Comceptual ko)

adge) in Attachment A, THE COGNITIVE PROCESS DIMENSION
THE
| was generally pleased with the editorials my students produced. They KHNOWLEDGE 1. . i i ¥ 9
completed them in a reasonable time, excent for two students who nesded DIMEMSION REMEMBEER | UNDERSTAND BFPLY ANALYEE EVALUATE |

;m time. | iudgeih; that stucents had done very well in identifying and using A.
istorical facts. They also did well in identifying and selecti supporting

reasons o justify the position adopted in their editorials, Fnrnglhe mmicst part, :::.:u:m Assessment A
students’ supporting reasons were accurate and approprizte o their chosen

character, They followed the procedures required. However, it was also euibe
clear that many students had substantial difficulty inferring a supporting rea-
50 that was not taught in class or found in the wext. This difficulty was evi-
dent in both the draft and completed editorials. Next time | teach thils wnit |

wotld put mare instructional emphasis on higher-level processes like inter- B. 7
preting and inferring, CONCEPTUAL ms
HHOWLEDGE
COMMEMNTARY
Our analysis of the assessments in terms of the Taxonomy Table is presented in
Table 11.3.
c.
'nﬂ:[ﬁuﬂ‘.ﬂ-l- it ¢ LI []
KNOWLEDGE Dayd
PART 4: CLOSING COMMENTARY anes
In thits section we cxamine the vignette in terms of our four basic questions: the
leamming queston, the instruction question, the assessment question, and the |
alignment question. —
D.
THE LEARMING QUESTION i
EOGNITIVE
This instructional unit has a dual focus. The first is on the Parfiamentary Acts ST
a5 seen through the eyes of various American colonists. The second is on
persuasive writing, The frst two objectives pertain to the firat focus; the last
two objectives are conceérned with both foci. We can see the dual focus of the
last two q‘rq'-:c-tim most clearly by examining the criteria used to evaluate | |
the editorial (Atachment A). The first two “content” criteria have to do with ;
persuasive writing (i.e., stating a point of view and supporting that poine i 1 = Remember specifics shout the Pardiamentary Acts,
of view). The last three "content” criteria have to do with the Parliamentary B REginial e cometpisnciat e Faativesial oy Mde i oSt evsomL e pasétion
Acts (i.e., appropriate reasons, historically accurate reasons, and can tell o) ares :g;:ﬂ' oo o e =
whelhﬁm chmﬂfﬂmrumat:g nrin 'E}rdj": The rerrmhﬁnﬁz “content” criterion is a ..,m“qm . nmrﬁrn questions ard observations; informal sssessments.
requirement that i tiom ko i 18 di -
edcx"l ing in Remembering is displayed in the Aummug_ﬂmx Gk i A,

Dark shading ndicates the ml.ﬂmmm:—mnhh:ﬁxm.mtmmxﬁmdmﬁﬁl}'.mﬂﬂtMI ane &l present o the same
cedl, L@w:ﬁudlmmdhhhw of the thre are present
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THE INSTRUCTION QUESTIOM

The dual focus of this unit results in an interesting pattern of instructional ac-
tivities. After a general orientation day, the next two days were spent on the
Parliamentary Acts and the colonists; then the focus shifted to persuasive writ-
ing for a day. During the following two days, the focus was back on the Parlia-
mentary Acts and the colonists. In the final three days, the focus retumed to
persuasive writing, The instructional activities addressed all six of the process
categories (see Table 11.2). In the first week, the activities emphasized Eememne-
ber, Understand, and Apply. During the second week, the activities moved from
Amatyze to Evaluate and Create,

THE ASSESSMENT QUESTION

Ms. Airagian used three different assessments for three different purposes,
Classroom questions and observations were used to check students' under-
atanding conceptual knowiadge. Do students understand the differences between
Fatriots and Tories? Do they understand the criteria that will be used to evalu-
ate their editorials? The quiz focused exclusively on remembering factual knowi-
adge. Do students know the details of the various Parliamentary Acts? Both of
these are classified as formatve assessments. The siummative assessment was
the editorial. As mentioned earlier, the editorial assessed in part creating based
on factial and congeptual knotwledge.

THE ALICMMENT QUESTION

Strong alipnment is evident in cells Al (Remember Factual knomladge), B2 (Lin-
derstand Conceptual knowledge), and a combined A6/B6 (Creafe [based on] Fae-
tual knewledge and Conceptual knowledge). Each of these cells contains an objec-
tive, several days of activities, and some sort of assessment. We find minor
indicators of misalignment: cells A2 (Linderstand Factual knoudedyge), B4 (Amalyze
[based on) Concephial knoweledye), BS (Evaluate [Based on] Concepfunl Knotiadge),
and C3 (Apply Procedicral Inotwdadge). One of these cells is worthy of comment,
The Procedural kmowledge in cell C3 (Apply Procedicral knoudedge) is a “meta® pro-
cedure that applies to all writing: get information, prépare an outline, write a
draft, review the draft and have a peer review the draft, revise the draft, sub-
mit the draft to the teacher, and prepare a final draft. Because this procedure
had been emphasized throughout the school year, it was reviewed only briefly
in this unit, with no objective stated and no assessment made.

PART 5: CLOSING QUESTIONS

As with the analysis of all our vignettes, we were left with a few unanswered
questions. We raise two of the most important in this closing section.
1. What are the advantages and disadvantages of integrated (or cross-
disciplinary) instructional units? This is a very nice example of an in-
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structional unit linking history with language arts. This appmf:lt offers
some advantages. For example, persuasive writing can make history
“come to life”; students must put themselves in the place of historical
characters in arder to write the editorial. Similarly, integrated units help
students see that real-world problems frequently require knowledge and
skills from multiple academic disciplines or subject areas, ,
At the same time, however, this unit illustrates potential problems in
designing and delivering such units. How should teachers sequence activ-
ities related to the dual focus of such units? How should teachers scare
and grade assessments that require integration of the two disciplines?
How can teachers best deal with the individual differences ameng sti-
dents on both dimensions: historical facts and concepts, and persuasive
writing concepts and procedures? To fully understand the last question,
consider that integrated units contain two sets of Factunl knowoledge, two
sets of Conceptual knowledge, and two sets of Procedural knotledge. Finally,
what role do cognitive process categories play in fully integrating cross-
disciplinary units? Answers to these qU@Qﬂnmwd} g atir.rng way towand
designing “workable” interdisciplinary or cross-disciplinary units.

. What are the dangers of using generic rating scales or scoring rubrics in

assessment? Ms. Airasian was expected to use a distric-adopted set of Fo-
s Coerection Areas (FCAs) to evaluate her students” w;lﬁ.ngnf persua-
sive editorials. In addition, she included four generic writing criteria on
her own evaluation form. The result was four sets of criteria on the evalua-
tion form: (1) criteria pertaining to persuasive writing, {Z) criteria pertain-
ing to ensuring understanding rather than remembering, {3) eriteria per-
taining to the content of the editorial, and (4) criteria pertaining to writing
in general. How are these four sets of criteria ko be weighted in determin-
ing the quality of the editorial? How much value do genenic writing crite-
Ha have in evaluating the quality of the editorfal? These questions (and
others) are worth addressing when multiple evaluation criteria are used
with writing assignments.



ATTACHMENT A EVALUATION FORM: COLONIAL EDITORIAL

Hame Date

Read the editorial and decide If the content and writing conrventions ane meL,
Put & check mark far Yoo and leave a blank for Mo

Author Partner Teacher

Comtent

1, The awthaor states a clear pont of view
at the beginnirg of the edtorial

1, The author has at laast three reasons
to suppoet the character's point of view:

3. The awthor includes one resson that is not
from the textbook o class discussicn,

4, The reasors given are aparoprite to the character,
5. The rezscos given are histonically accurate.

. The reader can tedl wihathar the chacacter writing
is a Fasriol of a Toedy

Writing Conventions

T, The auther writed n camplete senbesce
B The authsr punctuates correctly,

G, The aufher uwes correct welling.

10, The suther wiines begilily,

ATTACHMENT B GRADE 5 Focus CORRECTION AREAS
(FCASs)

1. Use complete semtences (ne sentence fragments of run-om serences).
Z. \Write proper pasgraphs.

a, Indent the first fine,

b. Wirite & tapic sentence.

&, Write suppanting details

d. Wirite all sentences an the same topic,

e, Wilte a conchuding senbance,
3. Use corect spelling,

4, ‘Wit hegibly.



ATTACHMENT € IDENTIFYING A COLONIAL CHARACTER

188

Here gre some questions that can help you ientify a character for your editoriat

A yoU & man of 3 waman, 2 boy or a girl?

In which of the colonies do you live? Do you live in a dity, in & small town, or onoa fam7?

Hiord ety people ara in your family?

Hesw long has yaur family been in the colany?

Does your Family have a trade or ocoupation?

Do you have any fies to England, such a5 a cousin, grandparent, brother, or aunt?

Haw impoetant are the things that the Pariamens taxes (sugar, stamys, tea, glass, paper) for you or
your farity?

ATTACHMENT D STUDENT GRADING SAMPLES

Rohm, your edfiorial was excellent. The writing wes dear throughout. | undersiood exactly why
Thomas Goodsan, the Boston Danie, was & supporter of King Geonga and the Parilamentary actans.
You have carefully eapilained the position of Mr Goodson and his tes to his family in London, This
wiriting shows significant impravement over your last editorial, Keep up the gand work.

| read your editorial, Karen, and kmew wvery clearty wivg Abigail Jones was » supparier of the Patr-
ats, This Camridge widew cerainly had hier reasens 1o feel the aciions of King Geonge were un-
just. You have explained why ber hushand grew <o despandent after the establishment of the
Stamp Act impacied 5o harshly on his printing business. B sure to proof your wiiting carefully to
avald run-on semtences. This is an area In which you can improve.

Ben, | still do nok understand your reasoring in this editonial, Adrew Dernis, a5 a Charleston land-
e and eousin of the Dukes of Lancaster, had many reasons 10 support the position of the Eng-
lish government. He shipped rice fram his low courtry plantation to Carope for sale, He main-
tained close tes with his family in England and secured many Ioans from the family bank. Even
when you Rave mentioned all of this, you have made him @ Prtriot and rot supperted his pasition
with reasons We disoussed this dusing our confenencs, It appears to me that your final copy is ba-
sically the same a8 the rough draft we axamined. It s important that you maks necessary changss
on the-firal copy. Also, Ben, the writing mechanics have not been polished. There ane sEll many
speiling errors, as well as sertence fragments. Please mest with me again to discuss how this edi-
toral @ be improved.



CHAPTER

12

Volcanoes? Here? Vignette

This vignette describes a unit on volcanoes that was taught to a seventh-grade
scienie class in a large school district in Pennsylvania by Mr. Duane Parker.
(The vignette was written by Dr. Michael Smith.]

This class, comprised of 15 boys and 12 girls, met five times per week for
45-minute periods. In tarms of their science achievement, | would rate 4 of the
siudents as “hiph achievers,” 11 as “low achievers,” and the remaining 12 stu-
dents &5 *average achievers,”

I planned the unit to last sight days. It actually lasted twice as long (16
class sessionsl—almost a manth of the school vear,

ParT 1: OBJECTIVES

The unit was designed to promote concepiual restructuring and meaningful
fearning in earth science. [t was based on the domimant research paradigm in
peniogy, the theory of plate tectonics, In condrast i thie meme 2ation of infor-
mation about volcanoes, the emphasis was on “reasoned argument” which in-
tegrated evidence with theory, The mapor goal of thi wnit was for the students
Io "get smarter about volcanoes.”

COMMEMNTARY

In the vocabulary of the Taxonomy Table, * restructuring” probably
is gimilar in meaning to urderstand conceptual knouledge. More specifically, the
Conceptuwal kngwledge the students encounter in the unit is intended to “shape™
ar “modify" the conceptual framework that students bring to the unit. As used
in Chapter 5, the phrage “meaningful learning” captures all of the cognitive
process categories beyond Remember. Finally, unlike the objectives that follow,
the stated goal ("get smarter about volcanoes”™) is extramely vague (as is troe
of mnst goals—see Chapter 2).
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More specifically, the students were to achieve four objectives:

1. understand the theory of plate iectonics as an explanation for volcanoes;

2. examine and inferpret a st of data oo the peolopy of the local region (geo-
logic maps, oil weil drill reconds, and mck samples);

3, compare the geology of the local region to places that have volcanoes, such
as the states of Hawaii and Washingion ; and

4, taking into account the leaming reflected in Objectives 1 through 3, write a
lettes to the County Commissianer that is résponsive to his request (see Al-
tachment A at the end of the chapiar).

COMMENTARY

—

This set of objectives is interesting. The verbs in the first three objectives {"un-
derstand,” “interpret,” and “compare”) are all assodated with the cognitive
process category Understand (see Table 5.1 inside the back cover). The noun
phrases (“theory of plate tectonics,” "geclogy of the local regions,” “places that
have volcances”) are more difficult to dassify. “Theory” is clearly related o
Conceplual knowledge (see Table 4.1 inaide the front cover). The focus on Coweep-
fual knowledge in the first objective is also supported by the phrase “as an ex-
planation of volcanoes.” Explaining requires the construction of a causal model
(see Table 5.1). Thus, we classify the first three objectives as umderstand concep-
tual knomedge,

The fourth objective is & culminating activity, not an objective, so i€ will not
be classified. However, in the third sechon on assessment we clissify the com-
ponents of the scoring rubric,
~ Imsummary, then, we place the first three objectives ina single cell of the
Taxonomy Table, B2 (urderstand conceptual krooledge), Table 12,1, shows the
placement.

PART 2: INSTRUCTIOMAL ACTIVITIES

Day 1

| baggam thee winit by presanting the studenss with a letier from County Comumils-
sioner Fred Lucking that posed a problem for them to consider. The letter (A
tachment A) asked whethes it would be prudent to develop, st considerable
cost, a plan for evacuating the county in case a volcanic eruption occurred in
the region, The Commissioner was asking for their help in making this deci-
sion, | ild the students they were o submit a written recommendation based
on scientific thinking and evidence by the end of the unit. | reminded them
that three general critena, emphasized throughou?! the course, were to be used
in this regard: clarty, relationships among parts, and consistency with evi-
dence. | mwld them they were naquired 1o prepare & portiolio of facts, analyses,
firedings, and authoritative statements to support their recommendation,



12.1 ANALYSIS OF THE VOLCANOES VIGNETTE IN
TERMS OF THE TAXONOMY TABLE BASED ON
STATED OBJECTIVES

THE CoGMITIVE PROCESS DIMENSION

THE
KHOWLEDGE 1. 2. 3. . B. 6.
DIMENSION REMEMBER | UNDERSTAND APPLY AMALYIE EVALUATE CREATE

A
FACTUAL
KHOWLEDGE

B.
COMCEPTUAL
HMOWLEDGE

Objective 1;
Objective 2;
Objective 3

c.
FrOCEDURAL
KNOWLEDGE

= B

META-
CoOGMITIVE
HNOWLEDGE

Kiy

Ciopective 1 = Undlevstand tee dueory of plate tectorics as an explanation for walcanoes,
Olbjective 2 = Exarine and mberpret a st of data on the geology of the local region.
Oigfectivie 3 = Compane the geoliogy of the local region $o places that have volcanoe.
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Furthsermore, their rscommendation shodld be based on the likelihood that the
reghon woulld experience a volcanic eruption in the next several decades. This
introsduction 1ook the better pant of the first day,

COMMEMNTARY

I combination, the three criteria provide a framework to be used by students
throughout the unit, The framework provides the link between the Commis-
stoner's letter and the data examined during the unit. Because this is a general
introduction ko the unit, we do not classify it in the Taxonomy Table.

Day 2

£ the second day, the students were asked 1o respond to two ouestions: (1]
What am | being hired to do? and {2) What do | need 1o know? | asked the stu-
dents to read silently through the letter and underline unfamiliar words and
phrases. When a sludent asked, “Why are we lalking about volcanoes when
wi don’t have any here?” | responded by distributing a newspaper article
dated February 1, 1986, reparting on volcanic activity in a nearby metropodi-
tan area.

b M E N T A RY

The two questions require that students analyze the information in the letter.
Within the process category Analyze, the emphasis here is on differentiating—
that is, distinguishing relevant from ircelevant or important from unimportant
parts (see Table 5.1), We consider knowledge of the details presented in the let-
ter 10 be Factual knounadge. Thus, we place this activity in cell A4, Analyze Fac-

Days 3, 4

The bessans on Days 3 and 4 were designed to determine students” curment
conceptions about how volcanoes “work.” | asked them to draw what a vol-
cang [ooks like above and below the ground and o explain why volcanoes
erupt, After students had been engaped in their work for some time, [ inter-
rupted their efforts ta sel the stage for the nest assignment—the creation of &
ilass word bank relevant to a discussion of volcanoes, Students were asked 1o
nominate words for inclusion in the word bank. As the class on Day 3 ended, |
asked students o read about volcanoes in selected references and 1o come o
class ready o discuss the material they read.

On Day 4, the stedents developed a 32-item word bank. The students
then resumed work on the drawing task that had been suspended owernight,
| urged them o use the word bank vocabulary to label elements of their
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drawings, They also were to identily needed additions to the word bank. | re-
viewed with them how the three criteria—clarity, relationships among the
parts of the velecana, and consistency with the evidence—were to he applied
R ther dhrawiregs.

| instructed the stedents 1o write an explanation of how a volcano works
i go along with thelr drawings and o complete the task without looking at
each others' papers. | wanted to know what each student knew about volca-
noes, Their work revealed a diversity of conceptions about undergrmund struc-
ture arkd the causes of volcanic eruption

COMMEMTARY

In terms of cognitive processes, the emphasis is on explaining (Understand). Fx-
plafring requires constructing a cause-and-effect model of a system—in this
case, # system that produces a voleanic eruption. The model itself is Conceptaal
kroulede (see Table 4.1), Therefore, we classify the drawing and writing activ-
ity as undershand comeoprtuial knowledge.

To talk about their models, the stsdents nead a vocabulary, Tin the Taxon-
amy Table, vocabulary is the same a8 knowled ge of terminology. Thus, the em-
phasis here is on Factual Enotvledge (see Table 4.1). Since the terminology is to
be uzed with the drawings, we see this activity as usderstending foctual kot
edyge. The word bank serves as a memory aid; thus, recalling is downplayed and
the emphasiz shifts to recogmize.

This activity is a nice illustration of the difference between knowledge of
terminology (Facfual knowledpe) and knowledge of categories the terminology
represents (Conceplual knowledge). For example, “magma” is a term for “vol-
canic rock.” Placing the label “magma” on their drawings enables students to
talk about their drawings, Without proper labels, students would be forced to
point to various aspects of the drawing and make references to “this” and
Ilth.ﬂt.”

In many ways, the activity on Days 3 and 4 serves as a pre-assessment. The
teacher is nterested in knowing what students understand about the causes of
volcanic eruptions before instruction really begins. Since each picture invites
numerous explanations, a wrilten explanation is needed to get at student un-
derstanding. Thus, we are dealing with two related cells of the Taxonomy
Table: understand conceptual krowpledge and remember factual krowledge.

Day 5

The entire class session on the fifth day consisted of a class discussion about
students” conceptions of the causes of volcanic eruptions, Having carefully ex-
amined the student work, | selected five diverse, high-guality pieces for stu-
dents to prasent and “defend” o their classmates. | handed out photscopies of
the selected work and tald students that the poal of the discussion was 1o con-
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sider all pessible explanations of what makes volcanoes erupt. The discussion
turned out to be Incredibly challenging o direct. Even with careful planning,
the scene was full of improvisation, bath on my part and on the part of the
stischonits.

in the midst of the debate | reminded students that consensus about why
wolcanoes erup! was nol the goal of the conversation. Rather, the goal was to
explore the diversity of drawings and ideas to find out why students under-
stand what they do. The real battles would have to be fought with evidence
and arguments; these would have o wail

CoOMMEMNTARY

At this point, Mr. Parker recognizes the diversity of individual student know-
ing, rafher than shared knowledge, Although this is consistert with his empha-
sig ("all possible explanations of what makes volcanoes erupt™), it is not con-
sistent with his intent as expressed in the first objective (i.e., explanations
conaistent with the theory of plate tectonics). Eventually, the shift to a commeon
understanding will be made based on “evidence and arguments.” Thus,
although all the activities on Day 5 are tangentially related to the first objec-
tive, underatand conceptual knowledge, the first objective remains (purposely)
unatiained.

Day 6

O the sixth day, stsdents began their work on the major tzsk at hand; the ex-
amination of the geclogical evidence for valcanoes In thelr county. | began by
asking questions such as “What kinds of rocks am volcanic?™ “What do they
loak like?™ “Do we have any odd magma around hered® Stedents worked on
this task for the next six days.

The emphasis now shifts bo the second objective. The focus is on classifying
rocks (understanding concephial Eroiledae),

I introduced a geologic map that could be used o search for evidence of
voleanism, Holding up the map, | directed students” amention o the varsety of
colors (a different color for sach fype of rock), acquaintsd them with the scale
of the map, and described how the map key relates the colors o the rock
names. | also told them how the map relates o the videotape on local geolosy
| was about to show them. Next, | led the class through a page-by-page
overview of their Research Materials Packet, & 20-page text containing back-
ground information and newspaper clippings about earthguakes,
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COMMEMNTARY

These activities are intended to provide students with an accumulation of Fac-
tual knowledge. Cognitively, the focus seems W be on remembering factual Enowl-
adge. Eventually, students may have to select the relevant knowledge (Analyze),
but we have to waik and see.

| then talked to them about the theory of plate tectonics, using three-
dimensional models and a filmstrip lo convey its major elements. | ashed
fuestions throughout the presentation, honing in an the utility of the infor-
rnaticn for the owverall task.

CoOMMENTARY

Knowledge of theories and models is Conceptual bnowledpe (see Table 4.1).
Eventually, Mr, Parker intends for students to use this theory and these models
to explain what happens when volcanoes erupt. Thus, the implicit objective
omece again takes the form wunderstond comeeptual knomiadge.

Finally, 1 played a 15-minute videotape on earthquakes and geological
work, The first part of the video contained footage from recent earthquakes
and a seismogram from a local museumn. The second part showed a local
geologist on a rock expasure in the nothern part of the county. The geolo-
gist described how geologists collect and log rock samples. He also dis-
cussed how geologic maps are used to determine the age of rocks and
concluded by telling the students that the rocks he has collected are the
ones they will be examining in class. | provided a nunning commentary
during the videotape, informing students of important features related to
their task {e.g., the examination of evidence, the use of maps, the dating of
rocks),

COMMENTARY

The first part of the videotape contains a great deal of Factual knoudedge, Rather
than having students remember this knowledge, however, the purpose seems
to be motivational {i.e., to “legitimize” the task the students are facing). The
second part of the videotape shifts to Procedural knowledge (e.g., how to collect
and log rock samples, how to deteeming the age of rocks). Eventually, the
students will be expected to Apply at least some of this as Procedwral knowl-
edge; however, the primary focus at this peint seems to be remember procedural
knowledge.
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Day 7

On the seventh day, | led a more extensive discussion of the state geologic
map, teaching students how to use the map, and making sure they knew that
ignecus rocks are critical evidence for voleanism, | then set them fo work in
groups on a task that took the remainder of the seventh day and most of the
aighth. The tack was to complete a data table according to rock tvpe le.g,, ig-
maous, sedimentary, and metamorphic], listing every kind of rock that appears
in the state.

COMMENTARY

The focus shifts to apply procedural knomledge (Le., how to use the map) as well
as remember factual knowledge (e.g., igneous rocks are critical evidence for
volcanism). The task, when completed, produces a written classification sys-
tetn of rocks. Thus, we move back to understanding (e.g., classifying) concepfual

After the students completed this group task, they were to answer four
bEStIcAnS

|, What are the major rock types found in our county?

2, What kinds of igneous rocks are in the county (intmsive or extrusivell

3. According to the peologic map, how iar from our city are the closest igneous
rocks? How old ane they!

4, What conclusicns can you draw from the data in terms of the possibility of

volcanic activily in our county?

COMMENTARY

These questions tap a variety of types of knowledge and cognitive process cat-
egories, The first requires remembering (Le., recalling) fectual knoroledge, the sec-
ond understanding fual knowledge, and the third sppliing procedunal kmowl-
edge (Le., how to determine distances on maps using their scales). The fourth
question requires students to make inferences. Inferring lies in the category Un-
derstand (see Table 5.1). These inferences are to be based on students’ knowl-
edge of the data {Le., Factual knowledge}—hence, understind factial knowledge.

Day 8

On the eighth day, | led an *assessment conversation.” | selected a volunteer
from each group o come 1o the board to write the group's responses 1o one of
the four questions. YWhen each had done so, | asked the class to either confirm
o challenge the responses. Whereas the respoases to the first two questicns
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were confirmed with lithe angument, the responses o question 3 created con-
troversy, To answer this question, students had to measure the distance be-
tween their county and the closest [gneous rocks. The groups came up with
quite different answers, ranging fram 120 to 250 miles, In a move 1o sive

time, | measured the distance on an overhead transparency of the map and ar-
rived at an answer of 150 miles for intrusive ignecus rocks that are 570 million
years ald,

COMMEMNTARY

Based on this “assessment conversation,” Mr. Parker learns that the students
are able to remember the relevant factual knowledge (question 1) and they under-
stand the important comcepual knooledge (question 2). The problem resides in

applying procedural knowledge (question 3).

At this point | was ready 1o elicilt Sudents’ responses to the fourth ques-
thon, There was quick consensis that volcanic activity in the county was
highly unlikely. Nevertheless, they agreed with me that it could not be con-
clusively ruled out. | then proceeded to introduce students to the next task;
comparing rocks collected in their region of the country with rocks collected
at ML 5t Hebens,

COMMENTARY

After addressing the problem with applying procedural knowledge, students are
able to make a proper inference about the likelihood of a volcanic eruption in

their community {evidence that they understind conceptual nouledge).

I distributed ten rock samples 1o groups of students, five from a volcanic
region and five collected locally, Students were asked to match the rock sam-
ples to descriptions of different types of rocks. Students completed this task
within 15 minutes, bt as | circulated around the room, [ noticed that many
had confused pumice with sandstone, 2 critical misinterpretation since pumice
is volcanic rock and B not found in their courty. As a result | decided 1o lead a
brief “assessment conversation” to attzin consensus absout the identities of the
samples and what thess “fAndings” indicated abaut the local pealopgy.

COMMEMTARY

This activity involves classifine—hence, Lndersland (see Table 5.1). The classi-
fying invalves rock samples and rock "types” (Le., categories). Types, classifi-
cations;, and categories all supggest Conceptacal kowousledes (see Table 4.1)
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Days 9-12

The: et four days presented my stadents and me with the greatest challenge.
Sudents were required to search for evidence of valcanic rocks on the geo-
logic maps of five states surrounding their state, transfer lgneous rock locations
i a base map of the six.state region, measure the distance 1o the closest ig-
neous rocks, and decide what this impliad about the likellhood of voleanic ac-
tivity affecting their county.

COMMEMTARY

The activities during these four days are a repetition of those on Days 7 and 8
within a larger geographic context. The focus on the county is enlarged to mul-
tiple states, including one with recent volcanic activity. Therefore, our sarlier
analysis of the activities in terms of the Taxonomy Table applies here,

I began the ninth day by getting the stuclents o think about the extensive-
ness of volcanic eruptions and the fact that their county is only 30 miles away
from three other states, yet they have anly [ooked at the geologic map of thelr
awn state. When students’ responses indicated they did not seem to under-
stand the magnitude of volcanic eruptiong, | reminded them that when Mt
5t Helens erupted, cities 100 miles away were covered with ash, Once con-
vinced that the students undersiood why they wene doing the task, | gave them
specific instructions about how o comphete it. These instructions included
warnings about the different colors and different scabes used on different sates’
maps, suggestions as to how to measure distances on their base maps, and a
reminder that the table of major rock types they had constructed shoulbd be
used as a key |n determining whether or not a specific rock is igneaus.

COMMENTARY

The instructions given to the students are a combination of Factsual knowledge
(“warnings"), Procedural knowledge (“how to"), and Conceptual knowledge {*table
of rock types”). Students are expected to remember factual knowledge, apply proce-
dural knoudedge, and understand conceptual knomiedge.

The next three days (Days 10-12) | spent nearly all my time visiting
groups and assisting students with difiiculties. Amang the major difficulties
| nated were the following:

large amounts of dats to be searched:

determining the “status” of metamorphosed igneous racks:

differances in man keys betwosn states:
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differances in map scales;
variable methods of ploting data on base maps: and
variable methods of measuring the distance of the closest igneous mocks,

Eﬂl'dl MENTARY

In combination, these difficulties suggest problema with Factual knowdedge (e,
the sheer amount of data), Corncepliea] knoudedee {e.g., rock types, map scales),
and Procedural knowledge (e.g., methods of plotting data and measuring dis-
tances on different maps), Any and all of these difficulties are likely to interfere
with the primary unit goal, undersharding conceptuel Enowledge.

Day 13

O Day 13, as part of an "assessment conversation,” | selocted several of the
base maps prepared by the students and projected them on the wall using an
opaque projector. As | projected each map, one studenl from the group that
prepared it was asked to describe L | spent most of my time helping students
resolve discrepancios and disagreements about the types and ages of the

rocks, a5 well as the distance of the closest igneous rocks from their county,
Unforiunately, the time and effort required to evaluate and improve the guality
of each map prevented me from helping students realize the limitations inher-
ent in the evidence they were examining.

COMMENTARY

The conflicts among students seem to relate to the areas of Conceptual knomledge
(types of rocks) and Procedural knowledge (how to determine the ages of rocks;
how to determine distances of rocks from the county), Unfortunately, data on
type, age, and distance are perhaps the key factors in determining the likeli-
hood of volcanic activity in their county.

The time came to ask students about the likelihood of velcanoes in their
county given the new evidence they had considered. About one in elght siu-
dents said they did not have sufficient evidence 1o make a decision about the
potential for volcanic activity. The rest of the students were ready 1o do sa,
About half of these students said it was possible that a valcano could affect
the local region, citing the distant old igneous rocks as evidence to suppont
their conclusion. The ather half said thal a volcano was ol possible boecause
the volcanic rocks from the past were too far away 10 affect them now,

CoMMEMTARY

The net result of the activities on Days 912 is t0 move students from consen-
sus (understond conceptual knowledge) to disagreement and dissension,
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Day 14

By Day 14 | felt pressured for Lime. | hastened students through a ponfolio
item in which they examined the locaticn of thelr city in relation to the
boundaries between tectonlc plates. They examined a cross-section through
the warth’s crust and mantle from the Pacific Cicean to the Atlantic Ocean. ML
St Helens was near a plate boundary; their county was roughly 2,000 miles
away from the nearest plate boundany.

COMMEMTARY

At this point in the unii, Mr. Parker re-introduces the theoretical basis for
examining and discussing the evidence: the theory of plate tectonics {(Conrep-
tual knowdedge). In addition, he provides one key piece of Factial knotoleadge: the
students’ county is nowhere near a plate boundary. Thus, he refocuses shudents
on the primary objective: understand conceptual knouded pe.

| managed fo direct students’ attention to the fact that Mt 5t Helbens and
Yellowstone, two volcanic regions in the continental United States, have
something in commaon; rising magma. | also directed students o the first pages
of the Research Materials Packel, which showed a map of the world’s lectonic
plates and a cross-section through the crust and mantle which shows how
magma rises near plate boundaries. With these materials, students proceeded
fo answer guestions about the implications of the theory of plate lecionics for
the argument they were to construct,

COMMENTARY

This is more Factual browledge {“volcanic regions have rising magma,” “magma
rises near plate boundaries™). Factual knowledge is intended to help clarify key
tssues and thus enhance understanding conceptual knowledge,

A summary of our analysis of the instructional activities in terms of the
Taxenomy Table is shown in Table 122

PART 3! ASSESSMENT

O the fifieenth day, | realized that the class remained split about the possibil-
ity of a volcano affecting the arca. Some students wene convinced that ancient
igneous rocks located 150 miles away are still a possible threat. Monetheless, |
was ready 1o have students begln drafting their letter to the County Comimis-
sioner, My imstructions to the class emphasized the importance of coming 1o
an agreement within each group and persuasively anguing for whatever posi-
ton they ook,

| evaluated each of the leters the students drafted to submit to Mr, Luck-
ino acoording to a rubric (see Atachment B at the end of the chapter). Before
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12.2 ANALYSIS OF THE VOLCANOES VIGNETTE IN
TERMS OF THE TAXONOMY TABLE BASED ON
INSTRUCTIONAL ACTIVITIES

THE CoGNITIVE PROCESS DIMENSION
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applylng this rubsic, however, | invited students to shara their lemers with the
other groups, Students in those groups were o use the rubric to evaluate each
letter they read. After this exercise, some student groups sought permission 1o
revise their letters and were permitted to do so. Fven though the letters repre-
sented & wide range of opinion about the central question and contained rec-
ommendations that were diverse and divergent, | was pleased with the high
level of thinking and understanding they reflect.

COMMEMTARY

THE
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Thie rubric contains four criteria. The first criterion, "accuracy of information in
summary,” pertains primarily to remembering factual knowledge. The second eri-
terion, “consistency with the evidence,” requires wndershainding conceptual
knowledge. A recommendation can only be consistent with evidence that is in-
terpreted in some way. The theory of plate tectonics provides the conceptual
framework for that interpretation. The third and fourth criteria are difficult o
classify. The third is "acknowledgment of alternative explanations.” Explana-
tions, as mentioned earlier, require the construction of cause-and-effect mod-
els, The constructed model is a form of Concepfusl krowledge. The word “alter-
native,” however, suggests that multiple models can be constructed and
students can generate alternatives from the various models. If this is the case,
the verb would be “generating” (Create), with “alternative models” (Conceptual
knowledge) as the noun. The generation of models different from the theory of
plate tectonice contradicts the first objective, however. Finally, the fourth crite-
rion is equally challenging. If we assume that a procedure for writing such a
letter was taught to students in advance, then this criterion requires applying
procedural knoudedge. If, however, shadents have to “fgure it out on thieir own,”
then planning and producing are more likely the cognitive processes involved.
In this case, then, the fourth criterion requires creating [based on] the vast armay
of Factual, Conceptual, and Procedural knowledge included in the unit.

In addition to this formal assessment, | engaged in two “assessment
conversations” during the unit, The first ook place on Day B following the
assignment in which students answered four questions about rock types and
valcanism, The second took place on Day 13 and involved a class discussion
of the students' base map projects.

COMMEMNTARY

As mentioned in our analysis of the instructional activities, the questions in-
cluded in the first assessment conversation can be classified as (1) remember fioc-
tunl knowledge, (2) understand conceptual knowledge, and (3) apply procedural
knowledge. Tn addition, the discussion of the base maps focuses on (1) under-
standing concepual knowdedge and (2) spplying procedural krowledge.

The summary of our analysis of the assessments in terms of the Taxonemy
Table is presented in Table 12.3,
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PART 4! CLOSING COMMEMNTARY

In this section we examine the vignette in terms of our four basic questions: the
learning guestion, the instruction question, the assessment question, and the

alignment quistion,
THE LEARNING QUESTION

The actual focal point of this unit is the culminating activity, the letter to Hhe
County Commissioner. In the letter the students were to offer their recommen-
dation concerning the need for a “volcano emergency” plan. Objective 1 is in-
tended to provide the theoretical basis for the recommendation; Objectives 2
and 3 are intended 1o provide the empirical support for the recommendation.
Whether the data do or do not lend support, however, the students must inter-
pret the data. [nterpretation requires some combination of Procedural knowdidge
{i.e., how to read geologic maps), Comceptuil knowledge {Le., types of rocks), and
Factual knmwledge (1.e., igneous rocks are critical evidence for volcaniam).

THE insTRUCTION QUESTION

After the first few lessons, Mr. Parker relied extensively on “hands-on” activities,
For the last half of the unit, or about seven days, students were working simulta-
neously on remembering factual knowledge, wnderstanding comcepliual knowledge, and
appiying procedural knowladge. Unfortunately, these activities fook so Jong that Mr.
Parker had to move to a lecture mode near the end of the unit (Day 14) and stu-
dents had only two class sessions to complete their projects (Days 15 and 16).

THE ASSESSMENT QUESTION

Mr. Parker used what he referred to as “assessment conversations” to deter-
mine whether students were making progress toward achieving the unit objoc-
tives. Both assessment conversations contained questions that addressed re-
membering factual knowledge, wderstanding conceptual knowledge, and applying
procedural knowledge. The questions served a formative assessment purpose.

The major unit assessment was the group project. Each group had to pre-
pare a letter to send to the County Commissioner indicating whether he should
or should not fund an evacuation plan and giving reasons for the Epeci['i::rr.l-l:-
ommendation. Each group’s project was evaluated in terms of a set of criteria,
The criteria fell into five cells of the Taxonomy Table: Al (remember factual
kmawiedge), B2 (understand conceptual knotoledge), A (create [based on) factual
kriowledze), B (create [based on) conceptual knowledge), and C8 (create [based on]
procedural inordedge).

THE ALIGNMENT QUESTIOM

Ti all three objectives are related to undershand conceptial knowledge, as our ini-
tial analysis of the statements of the objectives suggests, then several alignment
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problems are evident in this unit {see Table 12.3). Reclassifying the second and
third objectives would produce a better alignment. Both of these objectives can
be written ina "how o' form: Students will learn how o examing and infer-
pret a set of data on the geelogy of the local region. Students will learn how to
compare the geology of the local region to places that have voleanoes. In fact,
when we consider the instructional actvities themszelves, how to 15 what stu-
dents were expected to learn, As restated, these objectives now fall into cell C3
{apply procedural knowledge). As such, both would be aligned with the activities
on Days 7-13 and the two assessment conversations.

Even with this change, however, other alignment problems are evident in
Table 12.3. For example, only one of the criteria on the scoring rubric relates di-
rectly to the “theoretical” objective (Objective 1). The other criteria are associ-
ated with remembering factual knowledge and creating [based] on factual, concep-
bual, and procedural

Similarly, the alignment m:nulr.l b strengthmed if students had spent more
class ime “pulling things together” in preparing the group project. Apparently,
the project was done with ittle, if any, input from the teacher, As such it was
clearly an assessment of student leaming independent of teacher guidance and
assistance, unlike so many of the projects in the other vignettes.

PART 5 CLOSING QUESTIONS

As with the analysis of all our vignettes, we were left with a few unansawered
questions. We raise three of the most important in this closing section.

1. What is the proper role of pre-instructional activities in the overall
delivery of instruction? Mr. Parker planned a unit that was supposed to
last eight days. By the end of the first four days, halfway through the
“planned” unit, he had provided an orientation to the students about the
unit, had them determine their task, and had them draw their concep-
tualization of a volcano (labeling it appropriately and explaining how i
“works”), These activities, though important, are not truly instructional
activities. We consider them “pre-instructional activities”; that is, they are
a “jumping off" point for instruction. In light of Mr. Parker's perceived
need for these activities, he should have extended the initial time esti-
mates for the unit. This extension would likely have reduced the Hine con-
straints that he felt Later in the unit. Finally, it is somewhat surprising that
students were not asked to re-draw their conceptualization of a volcano as
a post-assessment. That would have been a direct assessment of leaming
relative to the indtial unit objective.

2 Should instructional units be planned primarily in terms of the achieve-
ment of objectives or the completion of activities? All available evidence
suggests that midway through the eighth day the students agreed that
volcanoes were very unlikely to occur in their community. On that basis,
they could have begun to write their letters to the County Commissioner.
Mr. Parker had more activities planned for the shadents, however, that re-
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quired students to enlange the scope of their investigation beyond the
county lines. Enlarging the scope was certainly a worthwhile activity, but
the result in relation to attaining the overall unit goal seems negative. The
consensus achieved at the end of Diay 8 was replaced by a diversity of
opinion by the end of Day 12. The additional activities interfered with the
mnsmmual understanding each group needed to write the letter to the
County Commissioner. This example raises the issue of the proper rela-
tionship between objectives and instructional activities in planning and,
perhaps more important, in delivering an instructional unit,
Whal role can the Taxonomy Table play in diagnosing learning prob-
lems? On the seventh day, Mr. Parker ‘s students were given four ques-
tions to answer, The first concerned remembering fachual knowledge, the sec-
ond and fourth questions pertained to understanding comcepfual knowledge,
and the third question asked students to apply procedural hlm:rﬁedge. The
next day, Mr. Parker engaged in an “assessment conversation” with his
students based on their answers to these four questions. During this con-
versation he learned that students did remember the factual knowledge and
had achieved some degree of understarding of the concephual knowledge.
But they apparently had difficulty applyfng procedural knouledge. Once this
problem was addressed, students gained the level of understanding that
Mr. Parker sought This example points to the possibility of using the Tax-
onemy Table to pinpeint deficiencies in student leamning. When deficien-
ciog are identified, future instruction can be altered to help students over-
come them.



ATTACHMENT A LETTER FROM COMMISSIONER LUCKINOD

Department of Engincering and Public Safety
County Commiasioner’s Office
Anytown, USA 12345

Apel 10

Re: Farthquake and Vodcano Hazard Study for Gor County

It is well known that sarthguakes and vakanoes can destroy property and ingure ar even kill people, In Jamuany, 2 major earthguake
rocked Los Angeles, California The earthquabe killed many pecole and caused an extimated 30 bifan dallars in damage fo homes,
businesses, rosds, and bridges., In May of 1980, the M. 5t Belens Yalcano in Washington erupied vialently. The foroe of the wolcanic
eruption tnee trees cut of the groursd 15 miles awsy. Chaser to home, two earthguakes struc 8 town 100 mees from i in lasuary,
and an earthguake shook Metropods in 1986, Ooubd an earthqusie strong enough to desiroy biidges and buildings strike our
courty? Heed wa be concermed about a wolcana?

Wie need you to study the gealogy of our ares and tell us whether o not a demaging earthiguake or wolcano might happen here.
Wour results will help us decide if our courty showld prepare 2 plan for a geclogic hazard, Such a plan would invelve preparing for
an evacuation and making emergency medical plans,

This challenging and impartant prablens will require effort and creativity to sofve. To assist you in this task, we athered geotagic
data from federal and state gealogical offices. This information indudes geologic maps, cross-sectians, ol well drilling records, and
rock samples. We a0 asked that a Research Maferals Packet be sent to you, We thirk it will help you to interpret geologic evi-
dence, The packol has a summary of the theony of plate tectonics, whch will help you understand the 2uses of eanthquakes znd
yolcanoas, It alsa condains newsdippings about recent earthauakes and valcanoes, and infarmation on the geclogy of places that
Fave frequent earthguakss and volcanic enuptions.

Your fask is to use this information i interpeet the peology of aur area, compare your results to places that have many earthguakes
(Caltomial and wolcannes (ML St Helens, Washington), and declde i pur county needs a safety and evacuation plan.

The final repart that you submit to o office should relede:

A, Your degision as to the likelihood that a damaging earthguake andier & vobcana will affect our courty.

B An esplanation of your decksion that is supparted by comparing the svinkace you have studled ta schentific theary for the
calses of aarthauisies and voloanoes.

€. Maps that show any volcanc rocks ard past earthiuskes inaur region

D. A geclogic ooss-saction frowgh cur county showing the underround strsctune of rocks.

E. Any ather ibems and esplanstions that you think support your decision,

During the next several weeks, prodessional gealoglsts may vist your classroom to book at yeur work, They may ask you to talk

about the way you aee thinking and reasoning abaut this problem, These scentists will be invoivd in the review of your finel report.

Thanik you for your atlention fa this most mpamant matter Good lick!
Sincerely yours,

Fred Lucking
Coumty Commissianes

ATTACHMENT B RUBRIC FOR ScoriNG PERFORMANCE oON
THE EARTHQUAKE UNIT TERMINAL TASK

Dafinition af the task: Acting in the capacdty of a scentist who understands volcanoes and theories conceming their causes and
geagraphical distribution, examine the geological mhnluumﬁmudmwmmmmmﬁngd!mﬁmﬁﬁw
i, Based on your findings, weith a lettes to aur Courtty Commissiorer that Inchides a summary of your findings that & accuate and
a ecommendation concerning the need to invest money in prepanng an Earihouake Evacuation Flan for cur region. The recommen-
dation thowld be tonsistent with the evidence you have coliected and it should adenowsedge akternative explanationd.

Criteria Levels of Performance

J=The infarmation in the summary ls completa ard Accmate,

1—Sarme important information i missing, msconstrued,
misrepresanied in the summary.

1—Significant partions of the summary ans inacorate andior
important data are missing.

acnracy af infarmation in summary

Consisténcy with the evidence I—Recommendations are congistent with the evidenor that =
avallzble,
1—Hecommendatiorns are generally consistent with the evidence
that s available—slight inconsistendes are ignared in the
fetier,
1—Recommendations ane in laege pan intonsistent with the
pvidenca,

nowiecigment of allemative explanations 3—Reeommendations ane nictly oualified in tarms of rval
o iy xplanations for the findings of the study,

1—Recammendations are advanced, with a caveat added to
acknowledge rival explanations, but the caveat appears. moe
a n “add-on” than as a fully integrated piece of thinking.

1—Recommendations appear to be shrill and definite—with
anly littie {or no) acknowledgmet of rval exphmations.

Clarity 3—Recammendations a stated succinctly and presented in
egical order. Diagrams and drawings are labeled and eesy
ungersiand.

7—The link between namatives and dagrars is difficuft to make,
Recomrempdation is v i

1—Recommendsation is not responsive o the task, Recommendation is
not supported with evidence

Perfect Soore = 13




CHAPTER
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Report Writing Vignette

This vignette describes a unit on report writing developed by Ms, Christine
Evans and Ms. Deanne McCreadie, both of whom also taught it. Ms. Colleen
Vandie, the teacher in the vignette, represents them and their experiences.

This unit was taught to a class of fourth-grade children during the early
spring, after the class members had learned 1o work with one anather and after
seme basic wriling criteria had been studied and mastered by mast of the class.
The class included 28 students, 13 boys and 15 girls, About half of the class
were minorities—Asian Americans, African Americans, and Hispanic Ameri-
cans. The class represented a considerable spread in academic ability, How-
ever, none of the children was identified a3 needing special education services.

There is a strong sense of educational sccountability in the etate, with
students, teachers, and parents being very conscious of the state content
standards and the consequences of nat meeting those standards. As a conse-
quence, | carefully selected the objectives for this unit so they clodely comme-
sponded with the state Content Standards for English Language Arts. Indesd,
even the language in which the objectives are phrased reflects the standards.
My students will be assessed on these standards at the close of the fifth-grade
vear, and students wha fail to meet the standards will be required to attend
summer school andfor be retained in fifth grade until they meet them, Thus, |
was concemed about preparing all the students for this *high stakes” assess-
ment. Finally, because of the state emphasis on teaching thematically, im ways
that integrate various disciplines, this unit emphasizes fanguage arts lopics
while at the same time addressing important fourth-grade social studies topics.

Based on my previous experence with this unit, | allocated six weeks to
complete it Each day, we spent about 90 minutes on the unit.
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PART 1: OBJECTIVES

There were four principal objectives, The students should learn o

1. identify, locate, and select sources of information related to writing a repon
on 3 famouws person in American history;
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2. zalect information about g famoes persOn in AmErican hiﬁlﬂl‘p that is reles
vant to the purposes of their written and oral reports;

3. write informative text that communicates o classmates and other appropri-
ate audiences in the school important sspects of the life of a famous person
in Armerscan histary and which includes students’ opindons of hivw the
famous Amercan’s contributions impacied soclety; and

4. deliver a talk to the class about a portion of the written report, (The talk
should Include the essential infarmation pertaining to the segmsent of the
famous persan's life the siudent has elected to share, and be well organized
andl delivered in an effective manncr.) .

COMMEMTARY

DObjective 1 contains three verbs: “identify,” “locate,” and “select.” The key to
classifying this objective is the verb “select.” In Table 5.1, on the back inside
cover, selecting is an alternative name for differentiating, which is a cognitive
process in the category Analyze. From all available materials, students are to
differentiate those that are relevant to writing a report on a person famous in
American history from those that are not. The noun phrase in Objective 1 is
“sources of information.” As noted in previous vignettes, sources of informa-
tion are materials. Thus, the noun phrase provides us with little help in deter-
mining the relevant type of knowledge. One scenario is that students will leam
{or have learned) criteria for distinguiching relevant from irrelevant materials.
This suggests Concephual bnordledge (eg., “What makes relevant materials rele-
vant materials?™). A second scenario is that students will be taught a procedure
for identifying, locating, and selecting relevant materials. This case invalves
Procedural kmouwledge. [f Procedural notledge is at issue here, however, then sto-
dents would be expected to apply procedural knowledge (Le., carry out the steps).
If we atay with Analyze, the most appropriate placement of the abjective in
the Taxonomy Table is in cell B4, analyze [based on| conceptual krowledge
{although the alternative inference, apply procedural kmawledge, is certainly not
unreasonable),

Objective 2 contains the single verb “select.” Again, then, we are dealing
with differentiating (Amalyze). The noun is “information” (rather than “sources
of information™), The statement of the objective includes qualifiers that pertain
to the information o be selected from the located sources. The information
must be (1) about a famous person in American history and (2} relevant to
preparing written and oral reports. The first qualifier is simply a restatement
of what was already included in the first objective. The second qualifier, how-
ever, is unique. OF all the information available about the famous American,
students must select the most relevant—relevant 1o the preparation of written
and oral reports. In combination, all of these dues support the placement of
Objective 2 in the same cell as the first one, B4 (mnalyze [based on] conceptual
knmuledze).



212 Section M The Taxonomy in Use

For her last two objectives, Ms. Vandie is interested in having her students
learn to construct products: a manuscript (*informative text™) for Objective 3
and a talk (based on the written text) for Obgective 4. Thus, the mesning of the
two ambiguous verbs, “write” and “deliver,” is clarified within the context of
the entire objective. They both signify “constructing,” an alternative term for
prodiccirig, which is a cognitive process In the Creafe category.

Much of the information contained in these two objectives pertains to the
eriteria that will be used to evaluate the products. The manuscript will be eval-
uated in terms of (1) communication with an identified audience, (2} important
aspects of the person's life, and (3) the writer's opinions of the impact of the
person’s contributions on socety. The talk will be evaluated according to
whether it (1) includes essential information, (2) is well organized, and (3) is
delivered in an effective manner. Because these are the criteria used for the pur-
pose of evaluation, knowledge of them constitutes Conceptua! knpwledie. In ad-
dition to this Conceplual knowledge, students need to have knowledge of fairly
specific details about the person being written or spoken about (ie., Factual
knendedge). Thus, these last two objectives are placed in two cells of the Taxon-
omy Table: AG {create [based on] factual knowledge) and B6 (create [based on) con-
ceptual knonledge).

Asummary of the analysis of the objectives in terms of the Taxonomy Table
15 provided in Table 13.1.

PART 2! INSTRUCTIONAL ACTIVITIES

Lesson 1

| introduced the unit to the students by describing in some length what com-
prises the format of a written and an oral informative report. Through class dis-
cussion, and using the blackboard to record relevant contributions from the
class, emphasis was given to purpose, audience, sources of information, and
other efements derived from the state standards document and elsewhere. In
combination, these criteria were adapted from the Delaware Ceneral Rubtie
tor Writing, | ended the discussion by displaying a “kid-friendly” rubric for the
written report (Attachment A} and set of rating scales for the oral presentation
{Anachment B). These were to be used by students as they planned their re-
ports and by me as | assessed the quality of their work,

COMMENTARY

J'L:r‘slmum in Attachment A (at the end of the chapter), the rubric contains five
criteria for guiding and evaluating written reports: development, organization,
word choice, sentence formation, and writing rules, The class discussion guide-
lines include other criteria: purpose, sudience, and sources of information, Fi-
nally, the ratings scales in Attachment B (at the end of the chapter) provide a
third set of criteria. In our framework, knowledge of criteria is associated with

13.1
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Conceplual knoudedge, Al this point, we are not certain of the appropriate cogni-
Hve process to use with Concepfual knoweledge. It seems reasonable to assume,
however, that because Lessan 1 is introductory, the teacher’s intent is simply to
provide an overview of the criteria. Consequently, the objective we infer from
this activity falls into the process category Remember; that is, students should

rememther conceptial knotledge.

Lesson 2

The secand lesson dealt with “taking notes™ and identifying themes. | hegan
by showing the ciass a short video, asking the students 1o take notes on lage
pieces of construction papes, cut (nto fourths. (| believed that using the video
instead of a passage from a hook as a prompt decreased the chances that stu-
dents would elect o copy passages straight from the text.) The plan was 1o
post the notes the student: took on the blackboard so that the whole clas
eoubd see them and comment on then. Students shared their notes and as |
taped them to the Blackboard, the class discussed the fact thal some notes
could be grouped together on the same topic or theme. | moved the notes
around on the blackboard at the direction of class members until there were
several groupings. The students were then invited o give each grouping a title.

COMMENTARY

It seems fairly clear that the cognitive process emphasized is classéfying (Lnder-
atand). Since students are placing specific “notes” into thematic categories and
then naming them, two types of knowledge are involved: Concepfual knowledge
and then Factual knowledge. The Conceptual knowdedge is for Understanding; the
Factual kngoledge is to be Remembered,

Ms, Vandie begins to implement a sequence of activities often used in con-
nection with producing {Create) a product. The procedure illustrates scaffold-
ing and modeling, Scaffolding is seen in moving the task from scaled-down
simpler versions of the materials under study to “the real thing” when students
are working on their class projects. Ms. Vandie's modeling procedures show
thir students how to proceed and also prompt them by “thinking aloud™ behav-
iors on the teacher’s part.

Lesson 3

Dwring the nest lesson, | read a book aloud and modeled how | wauld take
notes on the passages that | reac, The students also took notes & | was read-
ing. As before, the notes were posted on the blackboard, placed into groups,
and the groups of notes were given titles. Students then read in unison a pas-
sage displayed on the overhead projectorn. They watched as | modefed note
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taking and the classification of notes. As | was pasting my notes on the board, |
prompted the students by “thinking aloud® about the decisions | was making
about grouping the notes and about titling the growps

After 2 question-and-answer session, | engaged the students in note taking
with another commaon reading, one that was considerably longer than the pas-
sape on the overhead projector. Each student had a photocopy of a four-page
essay aboul Geonge Washington Carver, and they were instructed o take notes
on the passage. Working in small growps, with approximately four students in
each group, studenss enterad the notes they had taken on “Post-It” slips and
grouped them on a large sheet of poster paper. As a group, the students classi-
fied their notes and attempled 1o name the groups they formed.

As | ohserved the students’ progress at this point, | decided the students
needed additional instruction in note taking. | called the class back ogether
and once again modeled note-taking procedures. The studends then returnad
to working within their groups, When the lesson was complete, the groups re-
ported the results of their work to the entire class. In the discussion that en-
sued, the class identified those groupings that seemed to be most helpful in
learning about George Washington Carver.

COMMEMTARY

In this lesson the teacher is teaching by modeling. The issue becomes what
students are expected to learn from this approach to teaching. Are they to de-
velop Procedural knowiedge, which they are then to Apply to the note-taking-
grouping-naming sequence? Are they to develop Metacognitive knowledge (i.e.
their own unique strategy) for performing the task? To complicate matters fur-
ther, thes second step of the sequence involves cognitive processes in the category
Amalyze. At present, then, we opt for two objectives: apply procedural knomofedge
and grlyze concepiual krmaladge. Although not an chjective in ifs own dght, gpeply
metacognitivs knowledge may be part of the analyze comcephen! knowledge activity.

Lesson 4

During the next lesson, | asked the students, still working in groups, o mead a
ook that focused on the life of Mathew Henson, a famous American, All the
children in the clas were expected to read the same book, Students who were
not reading at grade level were paired with a partner or listened to the book
on avdictape, The members of each group were then asked to select as 2
group the aspect of his [ife they would fike to emphastze and descrbe to the
class. Each group needed 1o choose one aspect of Matthew Henson's life—
childhood, adultheod, awarnds, contributions o society, and so forth. Each
group used the nobe-taking-— grouping-naming approach to record and to orga-
nize the important facts conceming their single aspect of Henson's like. | made
overhead transparencies of each group's *final® product, and the notes and
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classifications with fithes were shared in class and critiqued by the class, [
made & paint to commend those elemenis apparent in the groups” wiork that
cormplied with my standards of good note taking,

COMMEMNTARY

Al least four verbs help us decide on the cognitive processes being sought by
the teacher: “select” (Amalyze}, "use” {Apply), “organize” (Amalyze), and “cri-
thque” (Enaluate). The first three verbs suggest that Lesson 4 is a follow-up ac-
tivity to Lesson 3. Thus, we continue with analyze conceptual knowledge and ap-
piy procedural knowledge. We add evaluste [based on] comceptual kmowladge.
Students are evaluating based on the categories (concepts), not on the process
(procedure) students use to arrive at them.

Lessons 5-8

Dhuring the next several lessons the emphasis shified o having students iden-
fify famous persons they wanted fo nominate to their group members 25 an ob-
pect of intense study, | gave them a list of famous Americans from which they
could choose, The list included men, women, Whites, African Americans,
Asian Americans, Malive Amernicans, Hispanic Americans, Preskdents, Inven-
tors, civil rights workers, and many others. Besides making an effort o aliow
students to make choices from options that reflected the cultural and ethnic di-
versity of the United States, | was careful to see 1o it that the school library had
several appropriate books for each of the names on my [isi.

Students were given time o explore the options available to them, Some
students had never heard of the “famous” people on the [IsE, Some shudents
locked them up on the Internet or in the library, or asked me guestions about
them,

After several olass periods of expioration, the students were ready 1o en-
Eage in a process for making growp decisions about the person they would be
studying. Interestingly, some boys chose 1o repon on women and some girls
elected to write about men. Both white and black students opted 1o study fa-
mous Americans of different races, Although their reasons were not clear o
me, | was pleased with the vasiety of student choices. In their groups, students
tried to “sell” their preferved choice to the others in the group. Using democra-
tic procedures, each group chose one famous American 1o study for the pur-
peses of addressing the objectives of this unit.

COMMEMNTARY

This four-day process of choosing a person for study does not relate directly to
any of the objectives associated with this unit. Certainly, though, learning to
work together, leamning (o take the views of others into aceount, and leaming
to value democratic processes are important outcomes of schooling, In fact, the
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teacher may well have course or year-long objectives that deal with these in-
tended outcomes, The point is that we will not attempt to classify these activi-
Hes in terms of the Taxonomy Table for this unit.

Lesson 9

The next lesson dealt with preparing a bibliography. Students were encour-
aged to search their family's libraries, the school library, the Intemet, and other
sources 1o find books and aricles on the famous American they had selected. |
helped students with reading difficulties to locate appropriate resources, | be-
gan this lesson by sharing books about Geompe Washington Canver, describing
mow this first collection of books could be sorted in terms of uselulness and
b ey might be entered into a bibliography, One or two books were clearly
cquite difficult and included information not accessible to fourth-grade siu-
dents, Another was a picture book written for primzry students that included
very litthe ext about George Washingion Canver, Four or five books were “on
wrget” in terms of their appropriateness for the assignment. The students
watChed as | sorted 1he books and discussed why some of the sources werne
mare useful than were others. | then demonstrated how to prepare a bibliogra-
phy chart for the sowrces deemed most useful,

CoOMMENTARY

Two objectives seem i tant here. The first is learning to differentiate hoolks
{ie., sources of information} n terms of their usefulness for the project {the cri-
teria on which to differentiate them). This objective is classified as smalyze
[based om|] comeepfual knouledge. The second objective is learming how to pre-
pare a biblivgraphy chart Without more information, we classify this objective
as apply procedural knonwledge. If it were taught as a generic steategy mther than
as unique to social studies, however, the activity would be apply mifacogeitie
knomrledge.

Lessons T0-16

Beginning with Lesson 10 and lasting about five days, the students began re-
searching the famous American their groap had selected for study. Studenss
searched in the |ibrary and on computers to find relevant souncos. Whorking
closely with the Media Specialist in the schonol, | had arranged for the class o
spend several pericds in the library. Students pored over the sources that wene
available to them, determining whether the sources provided potentially useful
information about their famous American,

Ml fntent was that students would behave as "real” researchers and deter-
milne ks as they began the reseanch process. For the firse fwo days (Lessons
10 and 11}, the students oaly reviewed books and took notes on Post-It notes,
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It wak @ quiet tirme for everpone o do sorme reading and o take notes. AL the
el of each day, the group members simply stuck the notes onta their posser
board. At the end of these twa days, the group mensbers began o review their
nofes and began moving them aound o detesmine the themes that individual
group members might acddress, | emphasized the importance of cooperation
during group work so that all group members were able 1o participate. Poss-i
notes that Incleded several ideas often needed 1o be rewritten so the poates fit
anky one category. These categorization activities lasted another three days
(Lessons 12-14),

In mondtoring their work, | iound that some groups of students were
unable to locate themes—even after preparing as many &s 50 Post-It notes.
When the students tried to sort the cards into themes, no cammon threads
sepmed apparent to them. After they had struggled with the “finding themes®
assignment unsuccessfully for bwo days, [ elected to help students. Either
I would suggest a therme or two that | saw reflected in the group’s nobes or
Fwould wige the student fo reread parficulisr passages from the books they
had located.

COMMENTARY

The emphasis in this set of seven lessons is on students using the three-step

procedure they had been taught in Lessons 3 and 4: (1) take notes, (2} catego-

rize notes according fo themes, and (3) name the theme. Here we have Amalyze

embedded within Procedural mowledge; that is, the second step of the procedure

requires that students engage in the process of differentiating. Because this step

is a part of the application prooess, we categorize the objective here as apply
knetvledye,

Mo, after several days of note king, the groups' reading and research
became more focused as group members began reading more deeply into the
thermes that had “bubbled up” from the note-taking process. By Lessan 15, |
esed the groups to determine how the themes would be divided amang the
growp members for presentation. Each group member was 1o be assigned a
umnigue theme, In this way, the individual student reports were less likely 1o be
overtapping in content and each would be more likely 1o look and sound
quite different.

Afler reviewing the sources perlinent to the selected themes, each siudent
prepaned a carefully constructed biblicgraphical chart, as they had been pre-
viously taught (Lessons 15 and 16). These were given o me at the end of
Lesson 16. | found that some of them wene skimpry, listing only one or two
sources. | tried to help these students either to find more material or (o chooss
another famous person. (ther students included books or ather materials that
were well beyond their reading levels. | assisted these students in finding mone
apprapriate sounces.

=L
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COMMENTARY

The phrase that helps us categorize this activity is “as they had been previously
taught.” The students were taught a particular procedure for preparing their
bibliographic chart and are expected to follow it, Thus, we place this activity in
the: Taxomomy Table in cell C3 (apply procedural knowledge).

In Lesson 15, the students determined how the themes would be divided
amaong the group members for presentation, This activity falls in the same cate-
gory as the activities of Lessons 58 and so also is not classified in the Taxon-
omy Table for this undt (see the discussion on pages 216-217).

Lessons 17=20

Beginning with Lesson 17 and continuing through Lesson 20, wa moved into
a “Writers" Workshop” mode. Students drafted their written regorts on the
themes reflected in the lives of their famows persons. | held conferences with
individual students on the content and organization of thelr written reports,
Several students needed more than one conference, Early drafts were read by
fellow students who gave sugpestions in peer conferences about how the re-
ports could be improved, In reading the drafts, the students used the "kid-
friendly” rubrics that were intreduced to them on the first day of the unit to
guide their comments and suggestions, The rubric was somewhat confusing o
some students, so § brought them together in a small group to explicitly teach
the criteria and descriptors that were designed to guide their writing. In addi-
tion, the students had access o a Revision and Editing Checklist (see Attach-
ment C at the end of the chapter) that had been used often in previous YWriters'
Workshep activities in the class. After intensive work in class {and at home),
the projects were handed in on ime.

CoMMENTARY

The activities during these four lessons focus on producing the written reports
(Create) and critiquing early drafts of them {Evaluate). “Producing” requires
both Factual knewledge (the specifics) and Coreephual knewledge (the themes).
“Critiquing” requires primarily Conceptun! knowledge (namely, the scoring
rubric and the Revision and Editing Checklist), Thus, we place these activities
in cells Aé (creating [based on] fockual knewleadge), B6 (creating [based on] comcep-
tutl knowledge), anud BS (roaluating [based on] comceptual knosledge).

Lessons 2130

Howewer, the unit was not finished when the weithen seports were submitied,
What remained was the oral reporting] At this podnt, students were asked Eo re-
view the rating scales used fo evaluate oral reports e Attachment B, Students
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farmous person's life they intended 1o present. The group listened 1o the plans
each of its members had for sharing—and hosw they might make the oral pre- THE COGNITIVE PROCESS DIMENSION
sentation informative and Imeresting. Some students planned fo wear 2 cos- THE
fubmses that would represent the person they were describing. Others planned 1o
share various artifacts that would provide some concrete examples. Stll othes :mw"EnﬂE T - s 4 5. =
prepared displays. Each student understond that his/her report was 1o take no IMENSION | RomemeEn | UNDERSTAND |  APPLy ANALYZE EVALUATE CREATE
lenger tham five minutes, | allocated 25 minutes a day for 10 days 1o the oral A. Objective 3;
reporting—giving students a brief time to respond to an oral report with ques. FACTUAL %
tions and/for comments (Lessons 21-30). This activity culminated six weeks of HEOWLEDGE 'I]'II}EHME 4
Iretreaction om the wnit, Lesson 2 Lessons 17-20
activities activities,
EDHHEHTAH‘I'.-.-}:;_ - Lessons 21-30
"‘a-”r d':' ig To analyze this activity in terms of the Taxonomy Table, we must cely on the activities
N-hﬁ rating scales used to evaluate oral reports (Attachment B), Because the rating =
- scabes are criterid, we suggest that they represent Conceptual knotiedge, The pres- . gty roooa
Uﬂ’-}“ _3’? entations are based on Factual knowledge. We further suggest that students are CONCEFTUAL gﬂm‘? ; 'E'!Ti m ﬂhjer:twe L3 amrﬁ:"hen'J Oljecting 3.
wf 1\{?, expected to use the ratings scales in planning their oral presentations. Thus, we KHOWLEDOE Objective 2 5 | Objective 4
I believe the appropriate cognitive process category s Creake, The inferred objec- - Lessons 3, 4, Lessons | Lessans 17-20
Ry tive, then, takes the form crente [based on)] comceptual knowledge and factual activities |/ 1720 activities;
- knowledge (since factual knowledge comprises the raw material for the written | activities Lessons 21-30
"‘FU report). activities
i A summary of our analysis of the entire set of instructional activities in
X terms of the Taxonomy Table is shown in Table 13.2. c.
) SRl Lessons 3, 4
KNOWLEDGE activities;
Lessons 9-14
PART 3: ASSESSMENT f:;l;ﬁ
! assessed and evaluated my students’ fearning throughout the unit. Specifi- activitios
cally, | assessed and coached thern in their use of ressarch procedures; in their
evaluations of materials, in thesr selections of themes, and in their writing as- D.
signments. When stedents needed more individual guidance, | provided them | Z
with explicit instruction o improve their understanding. In this efion, | relled | et
on the judgments of my colleague, the Media Specialist, who also cherved _ i
very carefully the progress the sludents were making. |
Pworked closely with the students as they located and selected informa-
tion about the fanous Americans they were studying. Sone students wers
facile in using the library and the computer to locate Information. Others were
less resourceful. | continued to coach those students who were having diffi- &Lﬁ ks of information retated {0 wriking a repoet on o famous perscn In Amarican history
: | YE 1= SO o WT. amp (e T
;:_:E":“‘E E"I Fgﬂﬁﬂzﬁ}:ﬁmﬁgﬂfﬂmﬁﬁp Chbjective 2 = ﬁﬂmm abpat & famous persan in Americar, history that is rebevant to tho purpases of students’ wriiten and
Pedia Specialist and considering my own notes in my jowrnal, 1was con- Cirjective 3 = Write infarmative e that comemunicates ﬂ_w and other H-Ft_ﬁlﬂuﬁdﬂﬂ-ﬂ‘lﬁ thir schausd mporiant aApaces
vinced that almast everyone improved in this area by the end of the unit, of thee Life off & Farsios person i American history arsd that inchudes students” spinlons of how the famois American's

contributions impacted society.
4 = Dieliver o talk tn fhe class sbout a porfion of the wiritien repart
Mote: As discussed in the teat, activities rebvted to Lessons 5-8 and 15 are ot analyzod intenms of the Theonanvy Takle 221
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The Media Specialist and | pasd strict atiention o the judgrments stiudents
made in selecting resources 10 Us in their reparts. As in most areas, some
students needed more help than others, The selection process was con-
founded not only by the factor *relevance” but also by “accessibility.” Some
students were able 10 select relevant sources, but the reading levels of the
sources were too difficult for them, Individual assistance at this tirme becamse
very important, Mevertheless, by the end of the unit, we were conlident that
mast of the students grasped the idea of "relevance” in making thekr choices
of materials.

To evaluate the third and fourth objectives, | was able to use the Primary
Trait Scoring Guide (see Atachment D) and the ratings scales for oral reports
iattachment B, respectivaly, The results sugaest that while most of the stu-
dents seemed ta have met the standards set for these two olijectives, some
had nob | carefully studied the efforts of those who had nof performed well o
identify areas of weakness. Since the unit wis taught Inearly March, there was
time io re-teach some of these impordant dklls and understandings in subse-
quent units.

COMMENTARY

Both informal and formal assessments are made of student leamning, The infor-
mal assessments take place during Lesson 3, Lessons 10 and 11, and Lesson 16.
In Lesson 3, the assessment focuses on students’ note-taking skills (e, how to
take notes). This represents apply procedural knowledge. In Lessons 10 and 11, the
asseasment focuses on students” ability to locate themes (i.e., to analyze the in-
formation on the Post-It notes). This represents amalyze conceptual kmowleadge
{with Conceptual kinmpledge used In the themes or categories formed by the stu-
dents). Pinally, the assesament during Lesson 16 focuses on the bibliography
prepared by the students. Concerns are raised by the teacher over the number
of entries and reading levels of the materials included. Since this assessment
clearly relates to the Hrst two objectives, we classify it as analyze conceptunt
kmpwledge (although, as mentioned in our discussion of these objectives, there
ts an element of apply procedural nooledge as well).

The bwo formal assessments are the writlen reports and oral presentations.
To analyze these assessments, we focus first on the Primary Trait Scoring Guide
{Attachment 1)) and the rating scales used to evaluate oral reports (Attachment
B). Boih are conceptual frameworks that can be used to evaluate the quality of
the products produced by the students. It is important to note that the verd
“evaluate” here pertaing to the teacher, not the students. The issue for us is
what is being evaluated, and simply stated, it is the products that the students
have created. The products contain both Factual kmounedge (details) and Concep-
taeal knowdedee (themes). We suggest, therefore, that we are dealing with creating
[based on] fectual and comceptual knmeladge. Hence, we place our mferred objec-
bves in two cells: A6 (crenie [based on] factual krewiedee) and Bo (creste [based
on] cencepiual knmoledge).
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A summary of our analysis of both the informal and formal assessments in
terms of the Taxonomy Table is shown in Table 13,3,

PART 4: CLOSING COMMENTARY

In this section we examine the vignette in terms of our four basic questions: the
learning question, the instruction question, the assessment question, and the
alignment question,

THE LEARMIMNG QUESTION

As the vignette title suggests, this is a unit on report writing. The overall pur-
poee of the unit is for students to learn to write research papers and to leamn to
deliver portions of those papers orally. This purpose is best captured in Objec-
tivea 3 and 4 (see Table 13.1). In terms of the Taxonomy Table, this main pur-
pose can be represented as create [written reports and oral presentations from|
factual and concephual imowledge. Within the context of the entire unit, Objectives
1 and 2 are best considered prerequisites o or faclitative of Objectives 3 and 4.
They are very important prerequisites or facilitators, though. When students
achieve the fiest two objectives, they have acquired the “raw material” they
need for Objectives 3 and 4. Achieving Objectives 1 and 2, however, requires
that students are able to Analyze matenial in terms of its relevance, importance,
and, in the case of fourth-grade students, readability. To do this, they need to
understand the meaning of “relevance,” "imporiance,” and “readability,”
whuch requires Concepiual knouledge,

THE INSTRUCTION QUESTION

The carly activities {Lessens 1 and 2) were intended to introduce the unit to the
students (see Table 13.2). Ms. Vandie told students about criteria that would be
used to evaluate their final products, and the students began to explore how
they were to go about choosing the information that would eventually find its
way into the final products.,
As shown in Table 13.2, many lessons were devoted to applying procedural
. The teacher expected students to use a three-step procedure in mov-
ing from the available resources to preparation for writing the report: (1} take
notes, {2} group the notes according to themes, and (3) assign a name to each
theme. In these lessons, the teacher modeled the procedure. In addition, she
provided individual asgistance (i.e., “coaching”) to those students who were
unable to apply the procedure. It is instructive to note that the
cedure assumes that proper materials have been selected. The '-'-il.ltdll:}' of U'I-I-H
assumption is called into question by the teacher’s descriptions of Lessons 15




13.2 ANALYSIS OF THE REPORT WRITING VIGNETTE IN TERMS
OF THE TAXONOMY TABLE BASED ON ASSESSMENTS

THE COGNITIVE PROCESS DIMENSION |

THE
KNoWLEDGE 1. 2. 32, a4, 8.
DIMENSION | REMEMBER | UNDERETAND APPLY AMNALYZE EVALUATE

6.
CREATE

A
FASTUAL
KNOWLEDSE
Lesson 2

COMCEFTUAL
KHOWLEDSE
Lasszon |

c.
FROCEDURAL
KENOWLEDGE

D.

META-
COLMNITIVE
HNOWLEDGE

Ky
Dective | = Sedect sources of information wlated o wriking a neport an s fosous porson in Amecoan kiston,
Tﬂl = Select information about a fanans person in American history had 8 elevant to the purposes al studenss” wetten and
TREOrts
3 = Wirlte informative text that communi cates o cassamates and ofhis approgriaie sodienees in the scheol important sspects
o the Bfe of a famons parson in Aonerlcan hisboey and it inclades shiderts’ opirdons of how the famous American's contributions .

m'ﬂ:# = Dpliver a talk to the class about & portlon of the wrilten report,

mﬂmhi InZ, and In3 refer b three soparate indormal assessments; ssess FI (weiiten report] and F2 jors presentation) nefer to the hea
AAsEEITI .

Hlnte: Mg dlsmassed in the e, activitles reladed b0 Lessores 5-F and 15 are not anslyesd in terrs of fie Taxoenomy Table.

Diark shading indicates the strongest allgnment-—an objective, an instructionsl activity, and an ssessment ane all present in the sme

cell. Lighter shading indicates sweo of the theee are proesend.
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and 16. Apparently, many students had not located a suificient number of ap-
SOUICES.

About halfway through the unit (Lessons 17-20), the emphasis shifted to
the more complex objectives: eoaluate [based on| conceptual knowledge, and cre-
afe [based on] fecfual and corcepiual knowledge, The format for these lessons was
a4 “Writers’ Workshop.” Students worked on thedr written reports and critiqued
the draft reports of other students.

Finally, the last ten days of the unit were given over to the oral presenta-
tioms. Students had a set of rating scales to use in planning their oral presenta-
tioms (see Attachment B). Planming is a cognitive process in the category Craate;
the rating scales represent criteria (Concepiual knoudedge). Additionally, how-
ever, the students possess Factual knetledge about the famous Americans they
have studied, which is organized around the themes they have identified (Con-
cepiual knotwledge). Thus, we classify this two-week-long activity as creake [based
o] factual and concrprbunl knowledge.

THE ASSESSMENT QUESTIOM

Both formal and informal assessments were used. As shown in Table 13,3, the
informal assessments tapped some combinabon of araliyze concepruel knotledge
and apply procedural knowledge. It is interesting that analyzing conceptual kmotl-
erdge was an integral part of the Procedural knonwledge students were taught to ap-
ply. In thia case, then, one objective (analyze conceptunl knoteledge) is embedded
within the other (apply procedural knmoledge), Table 13.3 shows that the informal
assessments provided information to the teacher about student progress on the
first bwo objectives.

In contrast with the informal assessments, the formal assessments focused
on the second two objectives. What is interesting, however, is the use of fairly
generic rating scales and scoring rubrics fo assess Objectives 3 and 4. What
gets lost in the generic approach s the specific criteria embedded within the
statement of the objectives (e.g., “how the famous American’s contributions
impacted sociéty” in Objective 3 and "essential information pertaining to the
segment of the famous person’s life the student has elected to share” in
Ohbjective 4).

THE ALIGNMENT QUESTION

Table 13.3 provides the information we need to address the alignment ques-
tion. I fack, some of the alignment issues were either ad dressed or alluded to
in our discussion of the previous questions. In cur treatment of the instruction
question, for example, we mentioned that the initial activities provided stu-
dents with a general overview of the unit. It is not surprising, then, that they
ate not aligned with any of the specific objectives or with the assessments. Sim-
ilarly, in our discussion of the assessment question, we noted that the informal
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assessments are aligned with the first two objectives, whereas the formal as-
sessments are aligned with the [ast two objectives.

Strong alipnment is evident in cells Af (creale [based on] fackusl krowiedge),
B4 (amalyze [based on] conceprual knowledge), and B6 (create [based on] conceptiue!
imowledee). Each of these three cells has at least one enlry from the objectives,
the instructional activities, and the assessments. In contrast, the major mis-
alignment ssems to be in cell C3 (apply procedural knoudedge) and, particalarly,
cell B5 (evaluate [based on] conceptual knowledge). But, while cell C3 contains
nine leszons of activities, no explicit objective, and two informal asseszments
as noted abowve, it is integrally related to cell B4. Similarly, cell BS relates 1o five
lessons, has no explicit objective and no assessments, either informal or formal,
but is linked to the activites in cell At and cell Bé.

PART B: CLOSING QUESTIONS

As with the analysis of all our vignettes, we were left with a few unanswered
questions. We raise two of the most important in this closing section.

1. What can be done to improve the leaming of Procedural knowledge that
invalves more complex cognitive processes? One of the major emphases
in this unit is getting students to follow a three-step procedure in moving
from “raw information” to information that i orgamized for the purpose
of writing a report. The procedure is taking notes, organiring the notes
around bopics or themes, and then naming the theme, Taking notes in-
volves differentinting relevant parts of the material from irrelevant parts.
Ohrganizing involves determining how the elements (e.g., notes) ft withina
structure, Thus, two of the three steps involve cognitive processes associ-
ated with Amalyze. At several points in her discussion, Ms. Vandie sug-
pested that students were having difficulty applying the procedure. Based
o our analysis, the difficulty most likely resides with Amalyze rather than
Apply. What can be done to help students develop the cognitive processes
they need to successfully apply procedural knoteledge?

2. In assessing objectives that fit within the process category Create, how
important is it to have evaluation criteria specific to the content knowl-
edge component of the objective? We mentioned earlier that the rating
ecales and scoring rubrics include fairty general criteria. Students would
likely benefit from knowled ge of these criteria as they work on their writ-
ten reports or oral presentations. Within our framework, knowled ge of cri-
teria used to evaluate is Concephial mowizdge. Knowledge of evaluation
criteria should not be confused with knowledge of criferia for determining
when fo use appropriate procedures, which is a component of Procedural
Inowiedge (see page 54). Yet another type of Conceptual knoiledge is rele-
vant here. In organizing the information gleaned from reading about the
famous Americans, the students placed the relevant information in cate-
gories called themes. Knowledge of these categories s also Conceplual
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knowledge. The rating scales and scoring rubrics include criteria relevant to
only knowledge of evaluation criteria, not knowledge of the content cate-
gories. Do the themes have a unity to them? Do the titles accurately and
appropriately represent the underlying information? How important is it
for rating scales and scoring rubrics to include at least some criteria rele-
vant to this second type of Concepiual knowledge—knowledge of principles
and generalizations?
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— Did I use complete sentences?

_ Did I use correct spelling, grammar, capitalization, and
punctuation?

_..
L= =

Does the report make sense?
Is there evidence of research (sources cited, interviews)?
Are experiences or prior knowledge of the writer included?

Total

Form;

ol L L B

[

Does the report have a fitle?

Is the first line of each paragraph indented?

Is every verb form comect?

ls every pronoun used comectly?

Do all important words in the title begin with capital letters?
Does each sentence begin with a capital letter?

Does every proper noun begin with a capital?

Does each sentence end with the cormect end mark?

Are there punctuation marks where they are needed?

Is every word spelled correctly?

. |5 the correct format followed?

ATTACHMENT C REVISION AND EDITING CHECKLIST ATTACHMENT D PRIMARY TRAIT ScorING: REPORT WRITING
Name: S -
Passible Points: Scoring:
i P Content:
_ Did I write about the topic? e T i o
3 = Usually gaﬁ-—lﬁ = good 4441 = good
X & i & = Sometimes =31 = AETEE 40-37 =
_ Did | stay on the topic that | was told to write about? 1 = Seldom 30-28 = needs improverment 634 = erwmm
0 = Never 27-0 = unsatisfaciory 33-0 = unsatistactory
— Did | use details in my writing? Content:
. ; : - 1. 15 the topic focused or narrowed?
. Did | give examples or ideas for my details? 2. Will the audience be interested in the report?
2 " = 3, s the report organized (introduction, body, conclusion)?
— Did | organize my writing? 4, Does the introduction reveal the main idea of the report?
5. Are the facts in the body relevant to the topic?
Did | write so that my ideas are clear to other people? 6. Does the ending summarize, solve the problem, or answer
the questions?
Did | choose words carefully to express what | want to say? 7. Is the writer's voice evident?

=
Ped

. Are graphic aids included? (if appropriate, if not appropriate

“Revision and Editing Checklist” from Delaware Department of Education. Copyright & Delaware )
rate 4

Department of Education  Reprinted with permission.

Total
231
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i 4

Addressing Long-standing
Problems in Classroom Instruction

We believe our revised Taxonomy can contribute usefully to the discussion of
the four fundarmental questions we raised in Chapter 1:

= What iz important for students to learn in light of the Bmited school
and classroom time available?  (the leaming question)

* Tlow does one plan and deliver instraction that will result in high
levels of leaming for students?  (the instruction question)

* How does one select or design assessment instruments and proced ures
that provide accurate information about how well students are learm-

ing? (the assessment question)
* How does one ensure that objectives, instroction, and assessment are
congistent with one another?  (the alignment question)

At the end of each of our six vignettes, we briefly addressed each of these
bour questions. Our analyses of the entire set of vignettes, coupled with a great
deal of discussion at our meetings over the past several years, have led us to
a set of generalizations that relate to these four questions. In this chapter we
focus om nine of these generalizations.

Two of our generalizations are related to the leaming question.

* Transfer and retention are important goals of instruction. The more
complex cognifive processes are useful in this regard. They transfer to other
contexts from the one in which they are learned; once developed, they are
retained in memory for fairly long perinds of time. They also can be used as
activities to facilitate mastery of educational objectives that include the leas
complex cognitive processes. In this latter case, complex cognitive process
learming is a means to an end, rather than an end in itself.

* Just as there are different cognitive processes, there are different types

of knowledge. Together knowledge and cognitive processes define what ata-
dents actually learn. The choice of a type of mowladge often suggests the
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accompanying cognitive process(es). Similarly, the choice of a cognitive
process often suggests an accompanying types of knowledge.

Two of the peneralizations are related to the instruction question.

= Certain types of knowledge regularly accompany certain cognitive
processes. Specifically, Remember and Factual kondedge, Understand and Con-
cepual knowledge, and Apply and Procedural nowledge are often associated. Un-
derstanding and scting on these connections should enable teachers to better
plan and deliver more effective ingtroction.

« Failing to differentiate instructional sctivities from educational objec-
tives can have a negative impact on student learning, When the focus is placed
on activities, students may be more interested in performing the activity than
in learning from the activity, For experience to be an important teacher, stu-
dents must Jezrn from their experiences.

Two generalizations relate to the assessment question.

* Assessment serves a variety of purposes, of which fwo are primary:
to improve student leamning (formative assessment) and fo assign grades o
students that reflect degrees of learning (summative assessment}. Both are
important and useful for improving instruction and learning,

* External assessments (e.g., statewide tests, district scoring guidelines)
affect classroom instruction in ways that are both positive and megative. Teach-
ers need to find ways of incorporating these external assessments into class-
rooim instruction that are positive and constructive.

Finally, three of our generalizations are related to the alignment question.

= [f assessments are not aligned with objectives, then they do not provide
cdlear evidence of intended student learning, Teachers should make sure that
assessments are aligned with objectives.

= If instructional activities are not aligned with aseessment, then the as-
sessment results may underestimate the effectivonoss of instruction. A teacher
may be teaching superbly and students may be learning equally superbly, but
nonaligned assessments do not capture evidence of that learning, Students are
not learning things that will help them on the assessments. Indeed, students
may be taught it is more important to leam what will be assessed than what
goes on in the classroom.,

» 1f instructional activities are not aligned with objectives, then students
may be actively engaged in the activities but may not achieve the intencled
learning results. Objectives give purpose to instructional activities,

In the sections that follow, we discuss each generalization in some detail.
For each generalization the organization of our discussion is essentially the
same. We begin by grounding each generalization in teaching practice using
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mmpl?& from the vignettes. We then indicate why the generalization is impor-
tant for teachers, Finally, we suggest the value of the Taxonomy Table in using
the knowledge included in the generalization.

GENERALIZATIONS RELATED TO THE LEARNING QUESTION

UsiNGe COMPLEY PROCESSES To FACILITATE MASTERY OF SIMPLER OBJECTIVES

In the Parliamentary Acts vignette (Chapter 11}, the teacher chose to incorpo-
rate persuasive writing into a unit on the effects of King George's taxes on
American colonists in the 1760s and 1770s. Why would she choose to do that?
She believed that students would better understand the effects of the taxes if
they placed themselves in the historical context by writing a persuasive editor-
ial from the point of view of either a Patriot or a Tory: In addition to requiring
the Comceptual and Procedural knowledge associated with persuasive writing,
writing the editorial required students to Analyze, Evaliate, and Create based on
the material contained in the unit. The activities that involved more complex
process categories were not intended to be objectives, however. Rather, they
were means by which students would more likely attain the primnary unit ob-
jective—understand the effects of King George's taxes on the American
colonists, In other words, Anefyze, Evaluite, and Crente activities were intended
o increase students’ Linderstending.

The ofher vignettes contain similar examples, The focal point in the Volca-
noes? Here? vignette (Chapter 12) was “conceptual restructuring and meaning-
ful learning.” The unit began with the teacher having students draw pictures
of a volcano. Inherent it these pictures were students’ initial conceptions of
volcanoes. The teacher hoped that after reading various texts, examining a va-
riety of dats, and engaging in discussions with other students, students wiould
madify their indtial conceptions bo conform more closely to the actual struchure
of volcanpes. Furthermore, this "conceptual restructuring™ would enable stu-
dents to address the probability of & volcano eecurring in their commundty and
ko wribe a letter fo the County Commissioner offering their recommendations
om funding the proposed evacuation plan. The primary task of the unit, then,
required students to Analyze (e.g., perform data analysis), Evaluate (e.g.. judge
how congistent their initial drawings were with the newly acquired informa-
Hon), and Create (0.g., combine information derived from multiple sources).
Oinee again, howoever, the use of these more complex processes in instractional

activities did not change the nature of the primary unit objective, understandimg
conceptual knoudedge,

THE SIGNIFICANCE oF UsiNG CoMPLEX PROCESS CATEGORIES
Whareas Remember, Linderstand, and Apply are often tied fo specific types of
knowledge, Anslyze, Evaluate, and Creafe tend to be more generalizable cog-
nitive process categories. That is, they tend to be used with and on the full
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pviti used to facilitate
variety of knowledge types. As activities, they illﬁﬂ can be us
Remembering, Understanding, and Applying. The vignettes contain examples of
these various uses. ;
Using the more complex cognitive processes in learning is not a new idea.
In the original Handbook the authors wrote about evaluation {our Evaluate):

though evaluation is placed last in the cognitive domain because it
ilmgmﬂed as rEunIit'lgPh:l somme extent ﬂ?ntfneu&mrmlﬂsmiﬂﬁﬂfhﬁ“
havior, it is not necessarily the last step in thinking or problem solv-
ing. It is quite possible that the evaluative process will in sume cases
be the prelude to the acquisition of new lrmm’il_!dﬁl?. a new attemnpt at
comprehension or application, or a new analysis and synthesis.
{(Bloom ct al., 1956, p. 185)

W beliove the same reasoning applies 1o Analyze and Create.

Furthermore, because of the wide applicability of these maore complex cog-
nitive processes, they hold the keys to the transfer of learning and problem
solving. This is not to suggest that the transfer of leaming and problem solving
are “knowledge free.” Rather, we suggest that students are increasingly likely
bo rake connections between and among clements of knowledge when activi-
ties are used that involve more complex processes such as Anglyze, Evalurte,
and Creste.

O way of directly teaching the more complex, generalizable process cat-
egories is to incorporate them into students’ Metacognitive kunn?!r::ig:. As we
meritioned in Chapter 4, Metacognitive knowledge is more strategic than the
other types of knowledge. At the heart of Metacognitive knowiedge lie analytic
strategies, evaluative strategies, and creative strategies. Initially, these strate-
gies may need to be imposed externally, that is, -u:hre_cthr uug_ht_h;r teachers. Ex-
ternally imposed strategies are inherent in the scoring rubric in the Volcanoes
vignette, the scoring guide in the Nutrition vignette, the dismict wriHng_g'md.e-
lines in the Parliamentary Acts vignette, and the chart in the Macheth vignette
(Chapter 9). To facilitate the strategies becoming Mehicﬂgﬂl!!ﬂt_knﬂﬂiﬂ_i!gr.h:lﬂ-
ers should help students reflect on these strateglies and duzl_r relationship to
their leaming in general. Then, to the extent that these strategies are abatracted
and learned by the student, they become part of his or her Metacogmitite ot~

base.
msfme chart in the Macheth vignette is a noteworthy {!Har_nple of a form .ﬂ.m
may be used as the hasis for a discussion intended to facilitate metacognitive
learning. Stripped of the specific instructional material, the left-hand column
af the table contains the criteria on which comparisons are to be made. The top
row contains the objects to be compared (in this case, ui-:!en productions of
Macbeth). This same format can be used with almost any objects and compara-
Hve criteria. .

Wi emphasize that learning externally imposed a-tlilll'ﬂgh‘:ﬂ requires & great
deal of time and many opportunities for practice. In this regard, Mr. Parker's
comment in the Volcanoes vignette that he was interested in helping students




236 Section [T The Taxonomy in Lo

“develop the habit of comparing their responses and those of their classmates
to the available evidence” is notewnrthy.

THE VALUE oF THE Taxonomy TasLE The value of the Taxonomy
Table goes well beyond making ua aware of the possibility and desirability of
including more complex cognitive process categories in classroom instruction.
The two-dimensional format of the table makes it clear that more complex
procese categories either may be taught directly as the basis of achieving
“higher-order” abjectives or may be used as activities by teachers to facilitate
student learning of objectives that embody lesa complex process categories.
The multiple uses of more complex cognitive procesaes give teachers addi-
tional toals in their teaching repertoire.

In addition, the Taxonomy Table points to the necessity of considering
complex cognitive processes in terma of knowledge. Although we have had to
talk about cognitive processes without reference to an accompanying type of
knowledge, in our framework, complex processes are never taught as ends in
themselves. To become "ends,” they must be combined with some type of
knowledge to form an objective.

Finally, because all of the cells in the Taxonomy Table offer possible an-
swers to that most fundamental of all curriculum questions “What's worth
learning?” the Taxonomy Table encourages educators to consider educational
possibilities rather than to be channeled constantly within the constraints of
school and classtoom life.

CHOoOOSING VARIETIES OF KNOWLEDGE

The vignettes illustrate the four major types of knowledge that students may
be expected to acquire or construct. In the Nutrition vignette (Chapter 8), stu-
dents were expected to learn the names of six "appeals™ used by designers of
commercials. In the Volcanoes vignette (Chapter 12), students were to remem-
ber that “igneous rocks are critical evidence for volcanésm.” In the Parliamen-
tary Acts vignette (Chapter 11), students were expected to know the specifics
of the Sugar Act, the Stamp Act, and the Townshend Act. In the Macheth vi-
gnette (Chapter 9), students were expected to remember important details of
the play (e.g., what Macbeth thinks he sees before Duncan’s murder). In the
Addition Facts vignette (Chapter 10), students were to learn their addition facts
with sums through 18, Finally, in the Report Writing vignette (Chapter 13), stu-
dents were to learn details about famous Americins, These are all instances of
Factual knouidadge,

The vignettes also emphasize Comceptual knowledge. In the Nulrition vi-
gnethe, each appeal (e.g., to love and admiration, to comfort and pleasure} is, in
reality, a category of appeals. Within each category are a variety of instances
and examples. The category is defined by common attributes that define the
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rules of inclusion and exclusion (e.g.. What makes a specific appeal an appeal
ta love and admiration? How does an appeal to love and adlmimtiun differ
from an appeal to comfort and pleasure?). In addition io naming the appeals
{which is Factual knooledge), Comceptual knowiedge requires that students know,
at a minimum, the underlying category. Following are other examples of Con-
cephual knowdedge in the vignettes:

» Ignepus rocks and the theory of plate tectonics (Volcanoes vignette)

» Patriots and Tories (Parliamentary Acts vignethe)

= Tragic hero, motif, and irony (Macheth vignette)

» Additive inverse and commutative property—though not by these names
{Addition Facts vignette)
Themes {Report Writing vignatte)

Most of these examples are self-explanatory; however, a comment on the
commutative property and the theory of plate tectomics is in order. Properties
and theories contain multiple concepts. The commutative property incluces
the concepts of “order” and "equality.” Concepts associated with the theory of
plate tectonics include “continental draft,” “lithosphere,” “asthenosphere,”
“faults,” "earthquakes,” and “volcanoes.” Thus, principles and theories are
built upon concepts and their relationships. L

The vignettes also include Procedural knouledge. The Procedieral kmoledge in
the Parliamentary Acts vignette pertaing to how to write a persuasive editorial.
It is important to note that a student can possess Conceptual knouledge af per-
suasive writing and vot not be able to write persuasively (ie.. he or she lacks
Procedural knowledge). The following are examples of Procedural kowledge in the
other vignettes:

« Knowing how to use geologic maps to determine the age of rocks

{Volcanoes vignetie)

» Knowing how to use the “make-a-ten” technique (Addition Facts vignette)
* Knowing how to design a commercial (Nutrition vignette) and
» Knowing how to complete a refrieval chart (Macheth vignette)

Finally, the vignettes contain Metacagnitive knowledge {although it appears
lesa frequently than the other three types of knowledge). In the Volcanoes vi-
gnette, Metacognitive knourledge is inherent in the criteria that students are ex-
pected to use to check their progress in completing their assignments properly
{i.e., accuracy, consistency with the evidence, acknowledgment of alternative
explanations, clarity). The teacher hoped that students would learn these crite-
ria and use them throughout the course and beyond. These are examples of

Metacognitive knotledge in the other vignetbes:
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= Students examine the impact commercials have on their own decision
making (Nutrition vignette)

* Students check their own editorials before submitting them to the teacher
(Parliamentary Acts vignette)

* Students acquire various memory aids (Addition Facts vignette)

THE SIGNIFICANCE oF UsSING DIFFERENT TYPES OF KNOWLEDGE
The differences among the four types of knowledge are far more than semantic.
Evidence indicates that educators should use different instructional strategies
for teaching different types of knowledge (Anderson, 1995). Factual krowledge is
usually taught through repetition and rehearsal. In contrast, some kinds of Con-
ceptual knomwledge ane best taught through the use of positive and negative exam-
ples of the categories. Teaching Procedural knnoledge is often more effective
when visual displays such as flow charts are made available to or developed by
the students. Finally, Metacognitive knowledye is often taught by means of a
strategic, often self-regulatory emphasis. In addition, Metecognitive knowledge
dwi?ﬂm over a lengthy period of time, usually more than a single course or
SEINESAET.

Switching from the teaching methods used for one type of knowledge to
those used for another may be useful in helping students develop the more
complex processes. For example, although teaching the concept of persuasive
writing may help students understand it, this understanding may or may not
enable them to write persuasively. Teaching them a procedure for persuasive
writing may be needed before students can apply what they have leamed, Sim-
llarly, a student may remember a dictionary or fextbook definition of irony
(Factual knotudedge) but still not understand the mieaning of ivony {Conceptual
krorledge).

Toillustrate this paint, iromy can be defined as “an expression or utterance
marked by a deliberate contrast between apparent and intended meaning”
(American Herilage Dictionary of the English Language, 1992). Knowledge of this
string of wards constitutes Fachual knowledge, which a student might remember.
To help students better understand conceptual knowledge, the teacher might em-
phasize the defining features of irony (e.g., “deliberate oppesite” or “contrast,”
“apparent vs. intended meaning”) and give examples (e.z., “Fven as the Prime
Minister was urging resistance to the influence of American culture, he was un-
knewingly wearing American jeans”). Teaching irony as a concept, complete
with defining features and positive and negative examples, is more likely o fa-
cilitate understanding.

THE VALUE oF THE TAXomMomMY TaBLE Asshould be evident from the
preceding discussion, teachers have a great deal to say about the type of
knowledge they intend their students to acquire or work with, Considering the
rows of the Taxonomy Table permits teachers to make choices about the type(s)
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of knowledge they judge to be most important. These decisions, together with
the processes invalved with the knowledge, enable teachers to plan more offec-
tive nstruction and assessment. . J

A key issue confronting teachers, then, is to differentiate among the
various types of knowledge and help students acquire or work with the
type of knowledge that most likely will result in their mastery of the target

objectve.

GENERALIZATIONS RELATED TO THE INSTRUCTION QUESTION
RECOGHIZING LINKS BETWEEN KNOWLEDGE TYPES AND CoGNITIVE PROCESSES

In several of the vignettes (particularly the Volcanoes vignette, but also d"."‘
Macheth vignette, the Addition Facts vignette, and the Parliamentary Acts vi-
gnette), there is a parallel relationship between the first three rows of the Tax-
onamy Table (Factual, Comceptual, and Procedral knowledge) and the first Il_m_-e
columns (Remember, Lnderstand, and Apply). Very often Fachual knowledge is to
be Remembered, Conceptual knowledge is to be Linderstood, and Procedural knowl-
edge is to be Applied. As a consequence, for teachers who begin their planning
with these paris of the knowledge dimension (e.g., “What facts, concepts, and
procedures should 1 teach my students?"), the associated cognitive processes
readily suggest themselves. .

I, the Addition Facts vignette, for example, the Frctual knouledge consists
of the addition facts with sums through 18. The related cognitive process 15
Remember and the objective becomes “Students will remember addition facts.
Similarly, in the Macbeth vignette, Conceptual knontledge s emphasized: “tragic
hero,” “character defects,” “motif,” and “irony.” Here the related cognitive
process Is Linderstand and the objective becomes “The students will under-
stand the meaning of Macheth in their own lives” (using the concepts of “iragic
hero,” “character defects,” "motif,” and "irony” to make the connection).
Finally, in the Volcanoes vignette, students are taught how genlnpsta collect
and log rock samples and how they use geologic maps to determine the ages
of the rocks they have collected. Hence, the focus is on Procedural knowledge.
It is not a stretch to assume that the teacher wants students to Apply this
Procediral knowledge to the rock samples and geologic maps they are given
in class.

Given evidence of the frequent pairing of Factual knowledge with _R:mwrlbé'r,
Conceptual knowledge with Understand, and Procedural knowwledge with Apply,
where does this leave Metacognitive knowledge, Analyze, Create, and Exaluate?
There are at least two possible answers to this question. . )

The first is that the pairing continues; that is, Mnmguﬂumhnﬂggf is as-
sociated with the process categories of Analyze, Evaluate, and Crente. Some fup-
port for this possibility comes from our examples of objectives that include
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Metacognitive knowledge. Strategies (e.g.. the Volcanoes? Here? and Addition
Facts vignettes) almost always require that students Analyze, Evaluate, and/or
Creale. Self-examination (e.g.. the Nutrition vignette), scli-expression through
pournal writing (e.g., the Macbeth vignette), and monitoring of one's writing
(e.g.. the Parliamentary Acts vignette) likewise require one or more of these
complex cognitive processes.

There is a second possible answer to the question of the pairing of the more
complex processes with knowledge, one we discussed earlier in this chapier.
Rather than stating these processes explicitly in objectives, teachers use instruc-
tional activities thal incorporate or require either Metacognitipe knouledye or the
three most complex cognitive processes with the expectation that they will
enable students to achieve “lower-level” objectives. For example, memaoriza-
tion strategies are used to help students rememtber fiictual knounedge. Similarly,
self-regulation strategies are used to help students correctly apply procedwral

Although many objectives follow the peiring pattern we have described,
many do not, especiaily those objectives aimed directly at achieving skills in
the higher-order objectives. In these instances, Annlyze, Evaliate, and Create are
linked to all the kinds of knowledge.

THE SIGNIFICANCE OF RECOGNIZING THE LINKS BETWEEN KNOWL-
EDoE TYPES AND COGNITIVE PROCESS CATEGORIEE [f, as we suggest,
many school objectives fall into three cells of the Taxpnomy Table {cells A1, B2,
and C3), this has several implications for teachers, Two are discussed in this
section, The first is similar to a peint we made earlier. If a teacher knows that a
specific objective is of the form remember factual knowleder, understand concep-
tual knpwiedge, or apply procedural knomledge, then the teacheor may make some
assumptions about how to teach and assess that objective. Consequently, rather
than starting from scratch, the teacher can ground his or her plans in this prior
knowledge.

if a teacher knows, for example, that an objective is of the form wrderstand
conceptial knowledge that relates to a concept class or category, then the teacher
may facilitate learning by focusing the students’ attention on the class or cate-
gory's defining attributes and by using examples and nonexamples in teach-
ing. With respect to assessment, students should be required o go beyond
memorization. They might be asked to differentiate between novel positive
and negative examples or bo construct novel examples (i.e., those not included
in the text or discussed in clasa), explaining why the examples are, in fact, ex-
amples. Note this does not indicate which specific positive and negabive exam-
ples to use in teaching or assessment, but, in this instance, they do know that
some would be helpful.

A second implication of this issue for teachers is the desirability of includ-
ing explicit objectives that focus on Metacognitive kncudedge in the curriculum.
Although some students engage in metacognition on their own, not all stu-
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dents do. Stating metacognitive objectives, therefore, tends to level the playing
field. All studeﬁm are e'.t!;:chaﬂ to use metacognitive knowledge to enhance
o is part of what sociologists have re-
In Me nitive knouwledge is p w

ferred lgnmaiﬂf:;z ""Iat:ﬂlmlg::un-imlum” (Dreeben, 1968), Mow it may he time to
make Melacognitive knowledge manifest. One important result of this change
would be the shift from teacher authority in teaching to student empowerment
in learning. Melacognitive knowledge enables students to leamn to take greater
control of their own leaming; teachers become facilitators of learning rather
than dispensers of knowledge.

THE VALUE OF THE Taxonomy TasLe The Taxonomy Table is a useful
framework for analyzing a unit or course that is currently being taught or
for planning a unit or course that will be taught in the future. In thr:fu’s-t case,
the analysis permits teachers to determine which types of objectives (that
is, cells of the table) are emphasized, which are merely “mentioned,” and which
are omitted. This analysis may lead to either general satisfaction with the “state
of affairs” or recognition of the need to maodify the course or unit {e.g., the need
to achieve a more appropriste balance among types of objectives). el

Empty cells in the table may be viewed as “missed opportunities.
Whether a teacher wishes to take advantage of these missed opportunities de-
pends in large part on which cells are empty. If the overall goal of the teacher is
retention of knowledge (see Chapter 5) and there are numerous empty cells in
the Remember column, then this missed opportunity needs attention paid to it.
Similarly, if the overall goal of the teacher is transfer of knowledge to fields
pther than those in which it was learned (again, see Chapler 5) and there are
numerous emply cells in the columns to the right of Resnember, then the teacher
has a problem. .

In the second case, the Taxonomy Table permits teachers to develop a unit
or course that most closely reflects the philosophy of a tI!.iE-l‘_hﬂ, a EInu'p_;rf
teachers (e.g., department, ¢ level), or some larger unit (e.g., community,
schinol h:fa:ﬁ]l. The auﬂmff'ﬁ! original Herdbook suggested that the Taxon-
omy was “value-free” {Bloom et al., 1956, p. 14). In this regard, ll'ie'l'hxnnnmy
is perhaps best viewed as a conceptual framework that can be used within vir-
tuzlly any philosophical framework. We endorse this position, while recogniz-
ing at the same time that a great deal of curriculum discussion and work take
place in the arena of vahses (Sosniak, 1994). In this regard, ﬂ?E'[nmum}rTahle
is best seen as aiding the necessary transition from curriculum Lo instruction.
The Taxonomy Table does not define curriculum; only people can do that. In
Dewey's (1916} words, *Eduacation as such has no aims; only peregns, parents,
teachers, etc., have aims” (p. 107). Rather, the Taxonomy Table helps “sort out”
the complexities of the curriculum once it has been decided upon so that teach-
ing i more likely to be successful and assessment is more likely to be appro-
priate and useful.
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DIFFERENTIATING INSTRUCTIONAL ACTIVITIES FROM DBJECTIVES

Teacher educators and administrators who are responsible for supervising prac-
ticing teachers have long been impatient with teachers who fail to differentiate
pctivities from objectives. Imagine this conversation between two teachers.
Teacher #1: My students are learning how dominant and recessive
genes explain the differential inheritance of some charae-
teristics in brothers and sisters. What objectives are you
addressing in class today?

Teacher #2: My students are going on a field trip to the zoo.

Teacher #1: Good, but going to the 200 is an activity. [s there an objec-
tive for the lesson?

Teacher #2: That's it. Our objective is to visit the zoo!

As we emphasized in Chapter 2, objectives are statements that describe the
desires results or “ends”™ of the instructional procesz, When we ask, “In which
activities ghowld shudents be engaged?™ we are oomeermed with means, When we
ask, "What should students leam from their involvement in these activities?” we
are concerned with ends, In our hypothetical example, the real question in terms
of objectives is “What are the students expected to learn from their visit to the
oot

MNumeTous activities are included in the vignettes. Here are some examples:

* Creating a word bank, watching a videotape (Volcanoes vigmetts)
Raoviewing the editorial checklist; taking a quiz (Parliamentary Acte vignette)
Writing scene-by-scene synopses; working in groups on motifs {Macheth
vignette)

* Engaging in “fact friends” and “fact family™ activities; participating in the

relay race (Addition Facts vignette)

* Discussing popular commercials; videotaping students” original commer-

cials (Mutrition vignette)

* Selecting sources of information (Report Writing vignetts)

Motice that each of these activities can serve multiple learning ends. Stu-
dents can "create a word bank” in order to memaorize the words in the bank or
to develop a conceptual framework for understanding the unit material, Stu-
dents can review an editorial checklist o understand the criteria used fo judge
the quality of editorials or to leam how to write editorials of high quality.

In addition to cognitive “ends,” activities may have intended purposes in
the affective and/or behavioral realms. The decision to “play a videotape” may

be made on the basis of a concemn for students’ interests, The teacher may be-
lieve that the videotape will be more interesting than Jecturing students on the
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same material. Similarly, the use of a relay race in second-grade arithmetic may
reflect the need as perceived by the teacher for children in this age group o
move arpund periodically in the classroom. .

Although there is a link between instructional activities and educational
objectives, the strength of that link varies with the specificity of the objective,
For example, an objective is for stadents to “recall addition facts to 18 without
manipulatives” in the Addition Facts vignette. For many teachers, recall sug-
gests that the instructional activities will likely involve repetibion, redundancy,
and perhaps memorization strategies, This is as far as the link goes, however.
From there the ingenuity of the teacher takes over, as witnessed by the vi-
gnette’s “Great Addition Wall Chart,” "pocket facts,” “Mad Math Minutes,”
“fact friends,” “fact families,” *houses with attics,” “ten-frames,” and relay
Tace gaime,

Without teachers’ ingenuity, objectives that are very specific can lead
to tight links among the objective. instructional activities, and assessment
tasks. The link may be so tight, in fact, that it is extremely difficult to differ-
entiate objectives from assessment tasks, and assessment tasks from in-
structional activities. Thus, the teacher could use each student’s success in the
relay race as an assessment as well as an instructional activity. The vignettes
eontain several activities that serve as both assessmenis and instroctional
activities.

In contrast, consider the objective that stodents will leamn to analyze po-
ems. Tt is much more difficult to predict what the instruction will involve, and
tha link between objective and instructional activity is looser, Teachers may use
many meens to teach this objective to stodents. Similarly, the nature of assess-
ment of this objective will vary among teachers. Consequently, teachers ha.“
great latitude in determining appropriate activities for teaching and assessing
this objective.

One can ponder why some teachers frame their objectives as activities. We
suggest at least three possible explanations. The first is that with the current
emphasis on performance assessment, teachers may see the performances as
the objectives. Teachers therefore write as their objectives “to write a letter to
Congress,” "to conduct an experiment,” “to give a demonstration,” "to write
informative text,” and “to deliver a talk.” These arc activities, howewver. If the
students were taught how to write an effective letter, how to conduct a valid
experiment, how to give a compelling demonstration, how to write informa-
tive text, and how to deliver a talk, these would be legitimate objectives with
an emphasis on applying procedural knowledge. The statements of objectives,
theri, take the form: “The student will learn to write an effective letter.”

A second explanation for confusing activities and objectives is that activi-
ties, being observable, allow the teacher to assess students” progress toward the
objectives of the unit while the unit is being taught. A comment made by Ms.
Marnie Jackson in discussing the Macbeth vignette is a wonderful illustration
of this point. Ms. Jackson was asked how she determines how well students are
learning while she is teaching them. She replied:



\

244 Section M The Taxonomy i Lae

When the majority of these students get involved with an activity
their facial expressions and bady language are eloguent mirrors of
their minds. In one discussion of ambition [an activity], for example,
most students said initially that ambition was a positive attribute, T
asked them, “Could it ever be a bad ity in an individual personal-
ity ? 1 eould almost zee the wheels mm they provessed this in-
formation. Then, as a revised concept of ambition began to form in
their minds, one student said, “Well yeah! If it's too much ™ The stu-
dent then glanced around the room at his or her peers, looking for val-
idation. Another student chimed in, “Like J. R. Ewing of Dallas*” Nods
of assent and scattered “Yeahs" around the room followed. Ocrasions
such as this get me as encrgized as they do the students; when exist-
ing, concepts are siretched or enriched with new data [the objective].

In cases like this, the activity is seen as a “proxy” for the objective. Perhaps
giving an activity as an objective is a shorthand notation. The teacher is really
saying, “To essess my real objective, 1 will ask students fo give a demonstration,
write & letter to Congress, conduct an experiment, and so on. By watching arnd
listening to them [ will be able to determing how well they are progressing with respect
to my real obfective.” (The italicized words are unspoken ) The criteria for
judging the success of the activity are also implicit. For example, most teachers
do not want students to write any old letter; they want them to write 2 formal
letter or an effective letter. There are criteria that define a formal letter and
an effective letter {although the latter may be somewhat more difficult to
specify).

A final possible explanation for confusing activities and objectives is that
there is no difference between them. Smmﬁnd\m%ammnwm there are
educational activities (i.e., experiences) that have value In their own right, Ex-
perts have suggested that education is what is left after we have forgotien all
the specifics we were taught in school. What do we remember about our schoal
experiences? We are more likely to remember the trip to the zoo or our partici-
pation in a dramatic debate than the inert knowledge gained during those ac-
Hvities [ie., the animals’ eating habits, the issue under debate and the argie
ments made). This final possibility is often associated with teachers of the
humanities. Just listening to Brahms, looking at a Picasso, or watching a per-
tormance of The Firchird has value in itself in terms of what individual stu-
dents’ take away from the experience.

THE SIGNIFICANCE OF DIFFERENTIATING ACTIVITIES FROM OBJEC-
Tives The distinction between activities and objectives is impaortant. Undue
emphasis is often placed on the success of the teaching-learning activities
{means) rather than success in terms of student learning (ends). This point
was well made by Jackson (1968) in his now classic Life in Classmoms, Students
are able to answer the question “What did you de in school today?” They often
struggle, however, with the question “What did you learn in school today?”
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This second question is often greeted with a shrug of the shoulders and a mut-
tered “nothing.”

One explanation for this difference is that activities are observable and can
be recounted serially, whereas learning is unobservable and hence requires that
inferences be made. In other words, although students know what they did,
they may not know what, il anything, they learned by doing it. Reminding stu-
dents of the links between activities and objectives may increase the likelibood
that they make the proper inferences about learning, In addition, understand-
irg this link between activities and objectives may help students see the con-
rischion between what they do and what they learm.

Equally important is ensuring that students know what the objective
is and what it means. We believe that meaning is enhanced by, first, using
verbs and nouns that are as specific as possible in stating the objectives and,
second, showing students sample assessment tasks when the objective is intro-
duced to them. In this way, the ohjective becomes more precise and more con-
crete. Simply stated, you are more likely to get there if vou know where you
are going.

THE WALUE OF THE TAXONOMY TABLE Activitics provide clues to the
proper placement of objectives in the Taxonomy Table. Because actions (verbs)
can be used to achieve a vanety of ends, however, a taxonomic classification
cannot be made based on the verb alone. For example, a student can write a set
of notes recalled from a lecture (e, Remrermber), can write the differences be-
tween two objects or ideas (iLe., Understand), or can write an original essay on
the value of spirituality in community life (i.e., Create), When the verbs used to
describe activities are linked with the verbs associsted with process categories
as well as with the knowledge dimension, the purpose of the activities (that is,
the intended leaming outcomes) becomes clearer.

Furthermaore, as illustrated in the vignettes, the Taxonomy Table provides
ar easy way for teachers to use activities to infer objectives. Confronted with
an activity, teachers have to answer only one basic question: “What do [ expect
my students to learn as a result of participating in {or completing) this activ-
ity?" The answer to this question is quite frequently the objective.

GENERALIZATIONS RELATED TO THE ASSESSMENT QUESTION

UsiMG SUMMATIVE AND FORMATIVE ASSESSEMENTS

Teachers arsess students for two basic reasons: (1) to monitor stodent learning
and make necessary adjustments in instruction, both for individual students
and for entive classes, and (2) to assign grades to students following some pe-
riod of instruction. The former type of assessment is callied formative because
its primary function is to help “form” leaming while there is still time and op-
portunity for students to improve. The latter bype is called summative becauss
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its primary function is to “sum up” student learning at the end of some period
of tme (Scriven, 1967),

Although the interpretation of the assessment and the use to which it
is put classify assessment as formative or summative, in practice there is
another difference. Formative assessment is usually more informal, baged on
a variety of information sources (e.g., classroom questions, observations of
students, homewark, and quizzes). Summative evaluation, in contrast, is usu-
ally more formal, based on more focused information sources (e-g.. tests, proj-
ects, amd term papers). The reliance on formal means of summative assess.
ment is consistent with the felt need of many teachers to be able to justify or
defend the grades they assign to students. In addition, formal assessment of-
ten makes teachers aware of students whose learning they had underesti-
mated on the basis of classroom interaction. Although the data from informal
asspssment, on the other hand, may, or, more likely may not, reach technical
standards, they are timely and therefore far more useful in guiding instruc-
tional adjustments.

Despite these differences, formative and summative assessment are often
intertwined in the classroom. Consider some examples from the vignettes. In
the Parliamentary Acts vignette, the summalive assessment was an editorial in
which students were to “interpret the [Parliamentary] Acts from the perspec-
tive of a Patrict or Tory character.” Students wrote deafie of their editorials; re-
ceived feedback from themselves, their peers, and Ms, Airasian; and were ex-
pected to rewrite theit drafts in line with the feedback they received. Two-fiftha
of the grade {summative) was based on their completion of this formative
process. In this example, the lines between formative and summative asseas-
ment wers blurmed.

Examples of formative assessment in the Yolcanoes? Here? vignette were
the "assessment conversations,” held twice during the unit. The first followed
a homework assignment in which students had to answer four questions on
rock types, igneous mocks, and volcanic activity. The second was a conversation
about students’ analysis and interpretation of data perfaining to rocks and val-
canoes (an in-class assignment). The summative assessment was a letter writ-
ten to the County Commissioner concerning the likelihood of a volcanic erup-
tion affecting the local arca. Following a peer assessment sesston, however, Mr.
Parker gave those students who asked to do s0 an opportunity to revise their
letters prior to submitting them for a grade. Thus, once again the formative and
summative pssessments were intertwined. (Emphasized in the summative as-
sessment was the motivation to achieve becanse the opportunity to revise had
to be requested by the stodent.)

THE SIGNIFICANCE OF USING FORMATIVE AND SUMMATIVE ASSESS-
MENT Formative assessment provides teachers and students with information
they need as the unit is being taught: for students, how to achieve the objective,
and for teachers, what instructional decisions to make. Should | go over this ma-
terial again? Do students need more time to complete their work? Should [ just
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skip this session (because it appears too boring o confusing to students)?
Should 1 add a few extra days to this unit? Should I plan a small group session
with Bill, Latova, Jean, and Carl to work on their misunderstandings? These are
rather “low stakes” decisions; a wrong decision quickly becomes evident and
can be corrected. In this context, teachers can afford to rely on students’ expres-
sioms, persistence, responses to oral questions, and responses to a variety of
short written assignments. Victually every teacher in our vigneties engaged in
formative assessment and relied on such information to guide their instruc
tional decisions.

Summative assessment provides the data teachess need to make and jus-
tity the grades they assign students. Because these are "high-stakes” decisions
for individual students, the data should have high technical quality. Further-
more, because grading decisions must be not only made but alse justified,
teachers may feel more comfortable relying on fairly traditional tests of Factusl
Imoerledge in summative assessment. The best questions have clear “right” and
“wrong"” answers that are easy to defend. Ms, Jackson's final examination in
the Macheth vignette is a vivid example.

To the extent that formative assessment and summative assessment are
linked in some way, students are more likely to do better on the summative as-
sessments. To the extent that formative and summative assessments are virtu-
ally identical {as when summative assessments are used formatively or when a
series of formative assessments replace an independent summative assess-
ment}, the distinction between instruction and assessment becomes blurred.
We say more about this later in the chapter.

THE VALUE OF THE TAXeNomMy TasLe In general, the Taxonomy Table
is more relevant for summative assessment than for formative assessment. An
exception to this generalization is when summative-like assessments are used
for formative assessment purposes. We noted examples of this exception
above, and they are evident in almost all of the vignettes.

In designing summative assessments, teachers can develop prototypical
assessment tasks for each cell of the Taxonomy Table. Statements of Factual
knouedge, for example, often take the form of sentences. Transforming the sen-
tences into questions becomes the basis for assessing many Factal kmomledge
objectives. In the Volcanoes vignette, one important piece of Focfual knowledge
iz that "igneous rocks are critical evidence for volcanism.” Students are ex-
pected to Rementber that Facfual knowledge. Appropridte assessment questions
include “What kind of rocks are critical evidence for volcanism?™ and “Tgnsous
rocks are critical evidence for what natural phenomenon?” If multiple-choice
items are desired, the teacher can add a homogeneous set of response options
to the quiestions.

When the emphasis is on remembering faciual knowlalge, the question is
a verbatim transformation of the sentence. Using synonyms in the transfor-
mation moves the objective from Remember to Undérstand (e.g., “Magma is
critical evidence for what natural phenomenon?”). To answer this question



Sactlon [T The Taxonomy in Lies

students need to know that magma is an example of the category of igneous
Tocks,

Beveloping prototypical assessment tagks for objectives that include maore
complex cognitive processes and different types of knowledge is likely to re-
quire more thought. Several examples of assessment tasks for sample ahjec-
tives for each cognitive process were presented in Chapter 5, Many more miod-
els of items are found in the original Hamdbook, which gave greater emphasis to
assessment. Oinee a set of prototypical tasks are designed, they can serve as for-
mat blueprints for preparing asséssments for objectives in particular cells of the
Taxonomy Table. In this context, the Taxonomy Table serves as a “laborsaving
device” for preparing valid assessments,

Finally, teachers may place the proportion of assesament tasks (e.g., test
items or score points in the case of performance assessments) along with the

ortion of time spent on particular instructional achivities in the appropri-
ate cells of the Taxonomy Table. Assuming that these two proportions in each
cell should be roughly the same, teachers can judge the instructional validity of
the assessmentis). These proportions should also be the same as the relative
emphasis intended for each objective.

DEALING WITH EXTERNAL ASESESEMENTS

Increasingly teachers are confronted with state curriculum standards and cor-
responding state besting programs, and with district core curniculums and cor-
responding district scoring guides for performance assessments. We refer to
these testing programs and performance assessment scoring guides as external
assessments because people who typically do not teach in classrooms mandate
them. External assessments have flourished over the past several years, largely
a4 a result of more education accountability measures, Generally, these assess-
ments are referred o as “high-stakes” assessments because critical decisions
about students, teachers, and, increasingly, schools are made based on their re-
sults. See, for example, the Report Writing vignette (page 210).

As might be expected, most teachers are less than enamored with external
assessments. Consider the following letter to the editors of Newswesk magazine:

Kudos for showing how dangerous these new standardized tests are.
As a former English teacher who quit rather than “teach for the tests.”
I applaud students who refuse to take these exama. Education officials
meed ko find an albernative fast, before our kids grow up with no idea
how to think without a Ne. 2 pencil and a multiple-choice bubble
aheet. (Ellis, 1999, p. 15)

Many of the beachers who wrote cur vignettes struggled with external
arsessments. Mg, Jeanna Hofiman (Addition Facls vignette), for example,
gave two reasons for her choice of instrsctional unit. First, the “unit s part of
the school district’s second-grade core curricalum,” and second, “addition
facta are included on the currently used standardized test.” Similarly, Ms.
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Airasian {Parliamentary Acts vignette) indicated that “both persuasive writing
and colonial history are required topics in the district’s fifth-grade curricu-
lum.” In addition, she was expected fo use a set of district-adopbed Focus
Correction Areas (FCAs), four eriteria to be applied to all student writing (i.e.,
use complete sentences, wrile proper paragraphs, use correct spelling, and
write legibly).

THE SIGHMIFICANCE OF DEALING WITH EXTERMNAL ASSESSMEMTS
The significance of external assessments stems in large part from the serious-
nese of their consequences for students, teachers, and administrators (i.e., the
fact that they are "high stakes™). Students may be retained at a particular grade
level for a second or third year or dended a high achool diploma, S5chools may
be identified publicly as "low performing” or, in South Carolina, “critically im-
paired.” Tn some states, “critically impaired” schools are subject to being
“taken over” by the state Board of Education.

A second reason external assessments are significant is that they are likely
to be around for some time. The number of states that have enacted some form
of accountability legislation has tripled in the past several years. In almost all
cages, the legislation calls for the issuance of school report cards, based in large
part on the results of external assessments.

Third, avoiding the consequences of high-stakes lesting meay depend, al least
in part, on finding the balance between an appropriate inferpretation of what is
required by the combination of externally mandabed standards with their acoom-
panying assessments and the local school’s interpretation of what is an appropri-
afe education. External assessments are ntended to be used with all stedents at
selected grade levels in all schools in a district or state. But, schools do not pro-
vide identical curmculums or instruction (despite efforts to ensune they do).
Theretore, the assessments will better fit the instruchion recefved by certain stu-
dents and in some schools than others, Consequently, it is quite possible that as-
sessment results reflect differences in the interpretation of the standards and
therefore the validity of the assessments. Finding a balance that meets both ex-
ternal mandated standirds and local preferences will be increasingly important.

Simply stated, external assessments have become a way of life for students,
teachers, and administrators, Rathor than “rage against the dying of the light,”
it seems more reasonable to adopt the stance of a second teacher who sent a let-
ter ko MNems ek

The challenge for teachens of the 21st century is to provide mastery of
those necessary test-taking skills without losing sight of our deeper
mission. (Halley, 1999, p, 15, emphasis added)

THE VALUE OF THE Taxonomy TapLe As illustrated in the vignettes,
teachers can use the Taxonomy Table to analyze assessments as well as instrue-
tional activities and objectives. Using the Taxonomy Table to analyze sxternal
assessments permits educators to look beneath the surface elements of the
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asspsaments to infer the deeper levels of student leaming being assessed.
Rather than “teach for the tests,” teachers can then teach for the learning being
tested.

When confronted by external assessments, teachers should prepare two
Taxonomy Tables: ane for the course objectives and the other for the external
assessment. By comparing these twao tables, leachers can estimate the extent of
the match between the course objectives and the external assessment. Further-
more, they can nofe opportunities to link the conrse objectives with the exter-
nal assessment. Ms, Atrasian (Parliamentary Acts vignette) illustrated how this
can be done with scoring rubrics for performance assessments. In evaluating
the stadents” editorials, Ms, Adrasian used two sefz of criteria. The first was a
generic set for all writing prepared by the school district, and the second was a
set intended specifically for persuasive essays. In combination these two sets
of criteria allowed her to conform to the district’s expectations (L.e., the exter-
nal assessment) while at the same Hime to incorporate more specific criteria re-

lated to the primary unit ohjective.

GENERALIZATIONS RELATED TO THE ALIGNMENT QUESTION
ALIGNING ASSESSMENTS WITH OBJECTIVES

Most of us know a mathematics teacher who savs his or her "real” objective {5
problem solving but who tests students on factual recall. At the opposite éx-
treme is the history teacher whose abjective is stated as remembering “great
men and big events” but who asks students to compose an essay explaining the
role of religious differences in various conflicts. How can this masalignment of
objectives and assessment be explained? The vignettes Ulustrate at beast four
answers to this question.

First, instructional units include complicated sets of events and experi-
ences with hwists and tums introduced as exigencies arise during their imple-
mentation. As teachers encounter difficulties teaching the unit, their objectives
may change ar their understanding of the previously stated objectives may
change. The end-of-unit assessments may reflect the “new® objectives or
evolved understandings rather than the objectives that were stated at the be-
pginning of e unit.

Second, teachers may not possess a good grasp of their objectives at the be-
ginning of the unit. Consider the langonage used by teachers who wrote the vi-
gnettes ag they described their primary unit objective(s):

= The unit was designed to promote conceptual restructuring and meaning-
ful learning in earth sclence.  (Volcanoes vignette)

= Twant lo integrate students” persuasive writing with their knowledge of
historical persons and events.  (Parliamentary Acts vignette])
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* Smdents will see the relevance of litarary works in their own Hves.
(Macheth vignerte)

* [tis a unit on teaching strategies for memaorizing addition facts that sum to
I8 orless,  {Addition Pacts vignette)

* [Students ahowuld learn] to dheck the influences that cormmercials have on
their own “senses” and 1o understand how those influences work on
them. {(Mulrition vignette)

As a unit unfolds, the instructional activities make the objectives more con-
crete, which generally results in a greater understanding of the objectives on
the part of the teacher (and, it is hoped, the students as well). When the tHme
comes for formal assessment, the concrete understanding provided by the
activities, rather than the abstract understanding inherent in the stated obrjec-
tives, is more often mirrored In the assessment. The mismateh bebween abstract
and concrete likely corresponds with the misalignment of objectives and
assessment.

Third (and somewhat related to the second), some teachers may take a
long-range perspective as they determine their objectives, They may focus on
objectives that will be addressed in multiple units during the school year, with
actual mastery of the objectives expected to occur only at the end of a course
{or perhaps after several years of instruction). Teachers may foel it is premature
to assess these long-range objectives after the completion of a single unit. Pre
matire assesstmnent may genetate reaults that are techndcally unsound and,
miore important from the teacher’s point of view, discouraging for the students.
Thus, the teacher engages in what may be termed a “partial assessment,” as-
sesaing only that knowledge and those cognitive processes that have been
“covered” up to the time the assessment is made. The assessment, then, is far
more specific than the general objective, and misalignment in the general-
specific sense is often noted.

Fourth, and consistent with our discussion in the ing section, the
cause of misaligrnment may be external to the teacher. Two of the vignettes il-
lustrate this situation. Ms. Airasian (Parliamentary Acts vignette] operated
within the framework of the district writing guidelines. Since, as mentioned
earlier, these writing conventions apply to all writing, thev are not as aligned
with the primary unit objective as conventions developed exclusively for per-
suasive writing would be. Similarly, it appears that Ms. Jackson's (Macheth
vignette} choice of her final examination was made primarily on the bagis of
her need to grade students, not her need validly to assess student learning with
respect to her primary unit objective.

THE SIGMIFICANTSE OF ALIGHING ASSESSMENTS WITH OBJECTIVES
Chur placement of the terms assessments and objectives in the heading of this sec-
tion is important and intentional. In those areas in which teachers can exercise
discretion (i.e.. those states not completely given to high-stakes testing and

%
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those assessments teachers construct themselves), assessments should be
aligned with objectives, not vice versa. [n our view, assessments provide
evidence of how well students have learned what we intended them to leam.
Intentiona precede evidence! The more difficult question of What's waorth
learning? should not be replaced by the far easier question What can and/or
must we assess?

Having said this, we recognize that teachers often find themselves in situ-
ations where they have to align their objectives with external assessments,
Then the issue should be the alignment, not the above “chicken and egg” dis-
cussion. There are two major reasons for aligning assessment and objectives.
First, alignment increases the probability that students will have an opportu-
nity to learn the knowledge and cognitive processes included on the various
assesgments they will encounter. In today's world of high-stakes assessment,
denying students opportunities to learn has serious consequences for them as
well a2 for their teachers and administrators. At the very least, then, alignment
ensures that teachers provide students with some minimum opportunity to
learn what is required.

Second, for many students, objectives are defined by assessments, particu-
larly when assessments determine the grades students receive. Their “job” be-
comes doing well on the assessments 50 as to get “good grades.” When assess-
ments and objectives are al:g;md these “good grades”™ are more likely to
translate into “good learning.” When objectives and assessments are mis-

aligned, however, students are more likely to put effort into learning what s
assessed than to learn what is intended by the abjectives.

THE VaLUE oF THE Taxonomy TABLE The Taxonomy Table may have
its greatest value in relation to this critical issue. We present one method for es-
timating the alignment between objectives and assessment using the Taxon-
omy Table: First, identify the major unit objectives and determine the cells of
the Taxonomy Table o which they cormespond. Second, identify the major as-
sessments and determine the cells to which they cormespond. Also note
whether the emphasis intended for each objective is reflected in the assess-
ment. If the cells and emphases derived from the first two steps do not match,
misalignment is evident. If the cells are the same, further study of the align-
ment of instructional activities and assessment tasks is in order. (We will say
more about this "further study” in the next section, )

Mote that the Taxonomy Table provides a common basis for examining ob-
jectives and assessmenis, Alignment is not determined by a direct comparison
of objectives with assessments; rather, objectives and assessments are indepen-
dently placed in appropriate cells of the Taxcnomy Table, To the extent that an
objective and an assessment are placed in the same cell, alignment is evident.
It this way, the comparison is made at a “decper” level and is more likely to fo-
cus on student learming,
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ALIGHNING INSTRUCTIONAL ACTIVITIES WITH ASSESSMENTS

Traditionally, it has been assumed that azsessments are valid if they match the
unit or course objectives. This type of validity is known as content validity. Be-
ginning in the 19708, however, the assumption was ques'rn:lned Some argued
that the validity of the assessments depended on what was taught in the class-
room, not what was suppased o be taught in light of the objectives. This type
of ‘i-’-ﬂl.l-d-'li'j’ was referred to as instructional validity or instructional sensitivity
(Thormndike, Cunningham, Thormdike, and Hagen, 1991).

The relationship between nstructional activities and assessment tasks /score
points can range from being so close as to be identical t6 being so distinct as (o
be completely out of alignment. Consider there closeness in the Parliamentary
Acts vignette, for example. The activities on Days 2 and 3 were intended to pro-
vide the general knowledge needed for the major assessment (ie, ﬂwedltumn
those on Days 4 and 5 were designed to provide students with the persuasive
writing knowledge and skills they would need to write the editorial. The activi-
ties on Days 6 and 7 allowed students to obtain the more specific knowledge
they needed to complete their specific editorial, Finally, students spent the last
thirew days of the unit in class writing their editorials, with teacher guidance and
supervision. This fmal instructional activity, then, provided the data that would
ultimately be used in making the assessment.

Alrermatively, the relationship between instructional activities and assess-
ment tasks may be a bit “looser.” The Instructional activities may be similar but
not identical to the tasks included in the assessment, In the Nutrition vignette,
for example, one of the instructional activities was for students to identify ap-
peals made in familiar television commerclals for foods, The first activity
required students to place each appeal into one of six “type of appeal” catego-
ries. In the second activity, students watched commercials played on a video-
cassette recorder and, in groups, evaluated how well the commetcial
"worked.” The end result of this activity was a set of eriteria for “being con-
vincing.” The assessment tagk that followed required students, working in
groups of two to four, to design a commercial that included one or more ap-
pedls and was "convincing.” This assessment fask required a concepiual un-
derstanding of the six appeal "types” (the first activity) as well as the criteria
for “being convincing” (the second activity),

Finally, the instructional achivities may be completely unrelated to the
assessment tasks, as Hlustrabed in the Macheth vignette. Mone of the instruc-
tional activities focused solely or primarily on the details of the play. Rather,
the activities emphasized basic concepts (e.g.. motif, irony] and required stu-
dents to make inferences (eg., predict what would happen, explain the reason-
ing). In contrast, however, the end-of-unit test included questions that focused
exclusively on the defails of the play {e.g., matching activities for qualibes with
preople, matching characters with familiar quotations). In this case, there were
two assessments: the group project and the end-of-undt test. Whereas the first
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was not aligned with the instructional activities, the second was nicely alj
with them.

THE SICNIFICANCE OF ALIGNING INSTRUETIONAL ACTIVITIES -- e
ASSESSMENTS As we mentioned earlier, instructional activities and a ;
menttaﬂxunheﬂumulmumaufﬂimnubﬂarm{mguhmwhd% o0
tive process) and their form (e.g., multiple choice, performance assessmants)
They differ primarily in their function. Instructional activities are mtﬂ'l:l!ﬂ-
help students learn, whereas assessment tasks are intended to d
whether or how well students have learned.

Ensuring that students encounter instructional activities ﬂ‘ﬂtl’rtu.l:njlar 0
Mmmthsksmsuhsmmmmﬂmmmﬁmajmd;t}-gfh e
ment. Ensuring that students encounter instructional activities that are similar
to assessment tasks in form increases the likelihood they will perform better o
external assessments by getting them used to different task formats and differ-
ent testing conditions (e.g., timed tests).

Another way to align assesements with instructional activities when p
formance assessment is used is to ensure that students Remember, Lindersin .:'.;:
and can Apply the evaluation criteria or scoring rubric. As in the Nutzition v =
gnette, students can be involved in determining the criteria or rubric, This
srtrmgﬁm the link between instructional activities and assessment tasks even

Whm assessment tasks and instructional activitics are severely out ¢
alignment, teachers cannot properly estimate the effectiveness of the instruce
tional activities. For example, Mr. Parker (Volcanoes vignette) may do & warn-
derful job of teaching conceptual understanding (the objective). If the formal
assessment consisted of a series of facts about volcanoes in different reglons of
the country and throughout the world, however, students may not do ?m?
well on this assessment. Based on the data from the assessment, then, we might
conclude that the instruction provided by Mr. Parker was ineffective. A some-
what more logical inference would be that the objective and the agsessment
were misaligned.

THE VALUE oFf THE TAXONOMY TaBLE Unce again, the value of the Tax:
onocmy Table here stems largely from ks use as an analytic tool. Within the con-
text of more traditional assessment (e.g., a test), the mtpﬁmtﬂﬂufmdj-
jective in the Taxonomy Table provides clues to the appropriate assessment
tasks for that objective. For example, an objective that focuses on npprymg g
cedural kmowledge generally has assessment tasks that include (1) a new or novel
problem situation, (2) a question to be msmm:lnrduechumtubﬂaumvm
and (3) a set of response options or a space within which student work can b

demonstrated and the final answer given. Knowing this basic structure, ﬂt :
teacher can destgn or select a fairly large sot of assessment tasks. Cnce this sl
is developed, some may be i ted into the instructional activities (fo fix
cilitate learning) and others may be sct aside exclusively for assessment pur-
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poses (to see how well learning occurred). In this way, the alignment between
instruction and assessment is strengthened without compromising the in-
of the tasks used for assessment.

If, in this example, students are expected to demonstrate their work and
write their answer, then some type of scoring guide (e.g. rating scales, scoring
rubric) must be developed. This scoring guide should clarify the teacher's ex-
pectations in terms of performance when shared with the students and serve
as a link between instructional activities and assessment tasks,

.:.HIHE INETRUCTIOMNAL ACTIVITIESE WITH OBJECTIVES

Ome might think that if the assessments are aligned with the objectives and the
instructional activities are aligned with the assessments, then the instructional
activities will automatically be with the objectives. This is usually, but
not always, the case. It is possible for beachers to include instructional activities
that are not directly related to either the objectives or assessments, I many
cases, these activities are intended to provide students with the information
they need to master an cbjeckive,

In the Report Writing vignette, for example, the first two objectives per-
tained to selecting sources of information and, ultimately, specific information
about a famous person in American history. As written, the objectives assumed
that the students already had a person in mind. That was not the case, how-
ever. Consequently, the activities in Days 5-8 related to the task of choosing a
famous person. Certainly this is an important task because without it students
could not progress toward the unit objectives; however, the activity s prepara-

THE SICHIFICANCE OF ALIGHING ACTIVITIES WITH OBIECTIVES (hir
final generalization suggests the value of checking alignment one more Himw,
We believe this Anal check identifies instructional activities that are unrelated
or, at best, tangentially related to the unit objectives. We do not believe the tan-
gentially related activities should be discarded out of hand, however, Within
the context of an instructional unit, activities play a variety of roles,

For example, some activities are intended to introduce the unit to stu-
dents. The Mutrition vignette contained an activity in which students were to
{dentify products from their “hooks,” which focused on arousing student
interest.

Other activities are intended to enhance student engagement or involve-
ment in the unit. In the Macheth vignette, students were given a cholor among
three film versions of the play.

Some activities foreshadow material that will be encountered later and so
are intended to lay a foundation. An example comes from the Addition Facts
vignette, in which the concept of “additive inverse” was explored (without
ever using the name).
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Finally, there are activities that function as pre-assessments; that 1s, deter-
minations of what students “Bring to" the unit in terms of their knowledge and
cognitive processes, The activity in the Voloanoes? Here? vignette of having
students draw their conceptions of volcanoes was one such example.

Enowing the function of the instructional activities within an instructional
unit is essential to determining the activities that may seem irrelevant but that
serve special functions not represented in the Taxonomy Table. Eliminating
such activities can result in a “tighter,” more efficient unit. And, in today’s
world, efficiency is indeed a virtue in light of the vast array of objectives that
are competing for a limited amount of classroom fime.

THE VALUE oF THE TAxomoMy TaBLE The value of the Taxonomy
Table with respect to this final generalization is the same as we described for
the other two generalizations pertaining to alignment. In summary, the Taxon-
omy Table is an analytic tool that enables teachers to conduct a “degper”
examination of alignment, ene that goes beyond the surface features of activi-
ties and objectives to their common underlying meaning in terms of stuclent
learning.

-ﬁ FinaL COMMENT

Teachers {(and educators in general) have confronted the four questions posed
at the beginning of this chapter gince the publication of the original Handbook
almaost a half-century ago, and long before. Although the Taxonomy Table can-
not provide answers to these questions, we believe the framework provides a
basis for a useful discussion of them. More specifically, the Taxonomy Table can
enable teachers and those who work with teachers to consider these long-
standing questions in a different light—#o gain new insights into them and, us-
ing the peneralizations derived from the vignettes, gain a new understanding
of them.

For example, when viewed through the lens of the Taxonomy Table, a rela-
tively simple concept such as “alignment” takes on new meandng. [t is not suf-
ficient to align instruction and assessment based on only types of knowledge
or cognilive process categories. It is only when alignment involves the intersec-
tion of knowladge with process (i.e., the objective) that it is likely to result in
increased student learmning. This added degree of precision helps us under-
stand both why previous efforts at alignment may not have been successful
and what kinds of future efforts need to be made. Once gained, these insights
and this understanding can help teachers develop solution strategies not
thought of before.
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UnNSOLVED PROBLEMS

Although we hope our revision is an improvement over the original Hendhoak,
those who work on heuristic frameworks find that the quest for a better one
never ends. With each attempt, one does the best one can with the approach
chosen, while being aware of aspects that, could they be accommodated,
would make the framework still more useful. Following are some issues that
may provide challenges for those who seek to take the next steps.!

THE TIME DEMANDS OF ANALYSIS

The analysis proposed in the vignette chapters {s labor intensive. We believe
that it is worth the investment, however, as it helps one learn the analysis
process, and where a unit or course is repeated, for very large classes, or for
those involved in distance ediscation. Bat for classes that require extonsive up-
dating every time they are taught, that are approached differently each time,
that are very small, and /or that are affered irregularly, the investment may not
be warranted. Even for these, however, having the categories of our framework
in mind will likely spark efforts to broaden the range of knowledge and cogni-
tive processes that are included and thereby strengthen what is offered. Cither
frameworks may be better alternatives for those cases where a heavy invest-
ment in planning and analysis is more difficult to justify:

THE LINKAGE OF OBJECTIVES AND INSTRUCTION

The linkage between objectives and instruction needs further study: Although
we have noted instances where the characteristics of instructional activities are
suggested by the nature of the educational objectives, specifying a leamning ob-
jective does not automatically lead to a prescribed method of instruction. This,
of course, was the expectation of the performance-based movement of the late
19608 and early 1970s. Researchers were to determine what teaching methods,
instructional strategies, or teacher behaviors would produce particular learn-
ing under specified circumstances, They did not then, and they still haven't. In
fact, many now believe it is unrealistic to oxpect they ever will. Until and un-
less the linkage of objectives to instructional activities can be markedly
strengthened, we believe the current boundaries of how far a framework such
as ours can usefully suggest appropriate instruction are illustrated by the ex-
amples in our vignette analyses,

What might help teachers is a framework: that faclitates the transition from
abstract goals to general teaching strategies to concrete instructional activi-
ties that can facilitate goal attainment by large numbers of students. Can a

LA more sxsensive discussion of ursolved problems appeass the comiplete odition of this boaok
as Chapries 17,



Secton [ The Taxonamy in Use

framewark be developed that is more facilitative than those now available?
Obviously, this is an empinical question, but it will not be an easy task.

LACK OF PROGRESS IN MULTIPLE-CHOICE ITEM FORMATS

An important feature of the original Handbook was its extensive modeling of
multiple-choice itern formats for each taxonomic category. Although Chapter 5
is helpful in identifying assessment formats, the examples are more useful in
illustrating and clarifying the kinds of cognitive processes to be expected ina
given process categary than they are in demonstrating the variety of ways stu-
dent learning within a given category might be accomplished.

Although the technology of testing has made substantial advances in the
years since the publication of the original Hondbook, the field of ltem writing
unfortunately has progressed little. In Sternberg’s (1997) words: “There is one
industey . . . that remains a glaring exception to the general rapid rate of tech-
nological progress. . .." He continues in an ironic vein, “an example of nnova-
Hon . . . (a3 announced fairly recently by one testing company) is including
mathematical ability items that are not multiple-choice; they are fill-in-the-
blank ftems" {p. 1137). Porty-four years after publication of the Handbook, we
could add little that would show any advance in item writing. Educators
should not forget the usefulness of portfolios and other performance assess-
ments, but those seeking additional suggestions on lest items appropriate fora
given Taxonomy category should revisit the original Hamdbook as well as books
like Smith and Tyler (1942). Paul and Nosich (1992) provide models for mea-
suring higher-level thinking Haladyna {1997) intends to help mdividuals test
for complex behaviors; and Hannah and Michaelis (1977} inctude sample items
for their categories.

RELATIONSHIP TO A THEORY OF LEARNING AND COGNITION

Ideally, the dimensions of our framework and the ordering of its categories
should be based on a single, widely accepted, and functional theory of learn-
ing. Advances in cognitive theories have contributed to our revision. Despite
the many advances since the original Handbook, however, the single psycholog-
ical theory that adequately provides a basis for all leaming has yet to found.

RELATICHSHIPS AMOMG THE DoMAINS

The authors of the Hendbaok divided objectives inbo three domains: cognitive,
affective, and psy . This decision has been justly criticized because it
isolates aspects of the same objective—and nearly every cognitive objective has
an affective component, For example, English teachers wimnt a student not only
b learn to critique good literature but also to value it, appreciate it, and seek
opportunities to encounter it Making affective aspects regularly planned parts
of instruction would be facilitated if the Taxonomy were better integrated
acroas the domaine.

IN CLOSING
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By intentionally focusing on the cognitive domain, this revision ignores
this problem except for the fact, as noted earlier, that the Melscogritiog Knoml-
edge category in some respects bridges the cognitive and affective domains,
However, a number of alternative frameworks include an affective companent,
Hauenstein {1998), tor example, provided an affective taxonomy in addition o
a cognitive one (and a psychomaotor one too). None of the allernative frame.
works seems to have drawn a wide following as yet. Our hope, however, is that
by including a discussion of them in the complete edition of this book (see its
Chapter 15), they may gain added visibility. Some of them may provide ideas
that may prowve attractive in the future.

Like the original framework, our revision will be most beneficial to those who
adapt it to their purposes. Bloom, Hastings, and Madaus (1971) showed how
the original framework could be adapted to better ft a number of fields: lan-
guage arts (Moore and Kennedy, 1971), mathematics {]. W, Wilson, 1971), art
education (B, G. Wilson, 1971), social studies {Orlandi, 1971}, and science
{Klopfer, 1971). McGuire {1963} modified the framework for medical education
as well. These authors adjusted the breaks between categories to fit their sub-
ject matter fields and created subcategories to highlight important discipline-
related distinctions. Some of those adjustments to the original framework
would be equally applicable to this revision; some could be further altered to
increase their effectiveness. Although the revislon, of necessity, was developed
as a generally applicable framework, we strongly encourage users to adapt it
creatively to their particular requiremenis,

All frameworks such as the Taxonomy are abstractions of reality that sim-
plify in order to facilitate perceptions of underlying orderliness. This frame-
work is no exception. Just as the proof of good focd is in the eating, the value
of a conceptual framework such as this one lies in its applicability—the breadth
and depth of its use and it impact on the ficld.

There is muach in the orlginal Hendbook that &5 worth preserving, [is contin-
uous and widespread citation athests to fts perceived value over time. “In a
field marked by wide pendulum swings, the likelihood of finding an idea, con-
cept, or point of view that has remained constant in {ts acceptance and applica-
tiom i3 small indeed. Without doubt, the iz one of these ratities™ {An-
derson and Sosniak, 1994, p. vili). We hope we have preserved the essentials of
the original, have borrowed the best ideas from alternative frameworks and
advances [n cognitive theories and research, and have created a revision that is
maore serviceable and user-friendly—that our revision may become as familiar
to educators as the original
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APPENDIX A

Summary of the Changes
from the Original Framework

The criginal framework consisted of six major categories arranged in the follow-
ing order: Knowledge, Comprehension, Application, Analysis, Synthesis, and
Evaluation. The categories above Knowledge were collectively Labeled “abilities
and skills.” It was understood that Knowledge is used in each of the abiliies and
skills because their effective use requires the appropriate knowledge.

Each category had subcategories: Knowledge and Comprehension, many;
the rest, few. The categories and subcategories were presumed to lie along a
continuum, from simple to complex and from concrete to abstract. The rela-
tionships amaong the categories along the continuum were presumed to consti-
tute a cumulative hierarchy [see point 11 below).

Readers familiar with the original framework will recognize that we have
made a number of changes, 12 in all: four changes in emphasis, four in termi-
nology, and four in structure. Most important, we have changed the focus of
the document.

Four I:l:; NGES
1. THE REVISION'S

iMm EMPHASIS
PRIMARY Focus IS 0N THE TAXONOMY IH USE

The revision emphasizes the use of the Taxonomy in planning curriculum, in-
struction, assesament, and the alignment of these three. This emphasis is 4 ma-
jor shift from the original focus on assessment, providing extensive examples
of test itema for each of the six categories. The contrast between the two ver-
#ions is séen most sharply by comparing the proportions of the original version
and of the revision given to examples of the use of the Taxonomy in curricu-
lum planning and instruction. In the initial version, the proportion is small. In
the revision, 11 of the 17 chapters describe the application of the framework.
Chapters 1, 2, 3, and 6 introduce the use of the framewaork in planning and an-
alyzing curriculum, instruction, assessment, and alignment. Chapter 7 de-
scribes ifs use in the preparation and analysis of classroom vignettes, and
Chapters 8-13 present the vignettes and their analysis. Chapter 14 develops
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nine generalizations concerning critical educational issues that grow out of
those analyses.
The group that developed the original Handbook was largely college and

FoOurR CHANGES IN TERMINOLOGY

5. Major CATEGORY TITLESE WERE MADE CONSISTEMNT WITH
How OBJECTIVES ARE FRAMED

university examiners who anticipated that its initial use would be in the
exchange of test items among institutions. However, as Ben Bloom indicated in
his opening remarks to the originators at their first working conference (Bloom,
1949), he expected considerably broader use; the problems with which the Tax-
onomy deals are universal. This revision not only demonstrates that his per-
ceptions were realistic but also modifies the Taxonomy in ways intended to
make it increagingly and more broadly effective.

2. THE REVISION IS5 AIMED AT A BROADER AUDIENCE, EMPHASIZING TEACHERS

The revision is designed to be of use to teachers at all grade levels. Our
group particularly kept the elementary and secondary classroom teacher in
mind. The touchatone was: How would this change make the Taxonomy
more useful for all teachers? The answers guided our decisions. Whereas
the initial version was aimed largely at higher education, with almost no
examples drawn from elementary and secondary education, instances from
the latter predominate in the revision. Indeed, all of the vignettes are pre-
college level.

3. SAMPLE ASEESSMENT TASHS ARE INCLUDED PRIMARILY TO CONVEY MEANIMNG

The revision includes sample assessment tasks (e.g., performance tasks, test
items) primarily to help illustrate and clarify the meaning of the various cate-
gories. Because of the amazing lack of progress in item writing between the
original Handbook and our revision, there seemed no way we could improve on
the original in this respect. Because of the considerable emphasis on mode] test
items (primarily multiple choice) in the first edition—almost 40 percent of the
pages—it is the better source of item formats, Many of the formats developed
by Smith and Tyler {1942) for the Eight Year Study are still some of the clever-
esl devised for measuring complex cognitive processes.

4, THE REVISION EMPHASIZES THE SUBCATEGORIES

The original framework emphasized the six major categories rather than their
subcategories, describing the former in considerable detail. In the revision, def-
initions of the major categories emerge most clearly from the extensive descrip-
tiom and illustration of the subcategories (Le., knowledge subtypes and specific
cognitive processes) and their use in the analysis of the vigneties. (See Chap-
ters 4 and 5 and all chapters in Section IIL.)

We adjusted the original termas to provide consistency with the way objectives
are framed, which was missing in the initial framework. Educational objectives
indicate that the student should be able to do something (verb) to or with
something (noun}—a verb-noun relationship, The knowledge categories gen-
grally supply the nouns in objectives, and this wag reflecked in the original
structure’s first categary, Knowledge, which was a noun. However, the remain-
ing categories of the original framework were also nouns (e.g., Application,
Analysis, efc.), whereas they take the verb form {e.g., apply, analyze, etc.) when
used in objectives. We decided to relabel these categorics in their verb forms
(e.g. Apply, Analyze, etc.) to reflect the verb-noun relationship, For complete-
ness, Knowledge was renamed Eemermber.,

8. THE HKNOWLEDGE SUBCATESORIESE WERE RENAMED AND REORGAMIZED

Because of the emphasis on the six categories in the original Handbook, some
people forget there were subcategories of Knowledge. In the Handbook, these
subcategories were delineated in an appendix. Our review of alternative
frameworks devised since the publication of the Handbook (see Chapter 15) as
well as research on learning led us to reframe the Knowledge subcategories as
four types of knowledge: Factual knowledge, Congeplual knowledge, Procedural
knoledge, and a new subcategory, Metacognitive knowledge. As we indicated in
Chapter 4, ome easily can locate the counterparts to Factual, Conceptual, and Pro-
cedural knotvigdge in the original Knowledge subcategories. We anticipate that
the mew category will bring needed attention to metacognitive objectives.

7. SUHCATEGORIES OF THE COGNITIVE PROCESE CATEGORIESE WERE
REPLACED BY VERBS

In the original framework the subcategories of the five categories beyond
Enowledge were either nouns or nominative phrases {e.g., translation, inter-
pretation, extrapolation within Comprehension). Verbs of the kind used by
teachers in statements of objectives and during instruction seeméd more help-
ful in framing and categorizing objectives, instructional activities, and assess-
mesit tasks. We replaced the nouns with verba (e_g., interpreting, exemplifuing,
inferring). To distinguish them from the major category verb names, we call
themn “cognitive processes.” Why did we choose particular verbs to replace the
original subcategories? The verbs selected met two criteria: (1) they repre-
sented cognitive processes incorporated within cognitive theory and research,
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and (2) they were the type of processes commonly encountered in statements
of objectives and unit plans of teachars.!

B. COMPREHENSION AND SYNTHESIS WERE RETITLED

We retitled two of the major categories: Comprehension became Undierstand
and Synthesis became Create. The reasons for these changes are discussed in
Chapter 5 and, for Understand, in the last section of this chapter.

FOUR CHANGES IN STRUCTURE

8. THE NoUN AND VERE COMPONENTS OF OBJECTIVES BECAME
SEPARATE DIMENSIONS

Advances in research on learning and distincions made in alternative taxo-
nemic framewaorks caused us to rethink the role of knowledge in the original
structure. Ultimately, wie separated the noun and verb components implicit in
the original Knowledge category. The noun aspect retained the label Knowl-
edge but became a separate dimension with the four categories as noted in
point & above. [See also the knowledge dimension on the inside Front cover. )
The verb aspect of Knowledge became the category Remember, which re-
placed the original Knowledge classification in the six major categories, now all
consisting of verbs. lts verb form describes the action implicit in the original
Knowledge category; the first thing ong does in learming knowledge is to re-
member it. Considered the least complex of the six process categories, Remember
occupies the bottom rung originally oocupied by Knowledge, Together the six
major categories, expressed as verbs to describe what one does with or to
Knowledge, form the cognitive process dimension (see inside back cover),

10. THE Two DIMENSIONS ARE THE BASIS FOrR ODUR AMALYTICAL TooL,
THE TAXONOMY TABLE

Determining that knowladge would be a new dimension logically led us to majke
its relationship to the cognitive process dimension explicit in a two-dimensional
structure we call the Taxonomy Table (see inside front cover). The cells of the Tax-
onomy Tahle contain the educational objectives. In addition to classifying
ojectives, the Taxonomy Tablde parmits the analysis of instructional activities and
assesament tasks (as shown in the vignettes, Chapters B-13). When objectives,

T The necessly of Eanslating the Tavohosny calegories o the varbs wsed 0 objeolves wias necog-
nized eacly by Metfesse], Michael, and Kimaser (1965). To facilitate the work of teachers, sdminls
tenbags, and otfer users of the amework, tey provided o thessurus-lke list that suggesbed &lber-
native verbs for each of the major Tasonomy cabegnories.
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mstmictional actvities, and asseasment tasks are examined i the context of the
Taxomomy Table, issues of alignment can be addressed.

11. THE PROCESE CATEGORIES DO MoT FORM A CUMULATIVE HIERARCHY

The revised framework is a hierarchy in the sense that the six major categories
of the cognitive process dimension are presumed to be ordered in terms of in-
creasing complexity. The categories of the original scheme wene claimed fo be a
cumulative hierarchy, however. This meant that mastery of a more complex
category required prior mastery of all the less complex categories below it—a
stringent standard, Subsequent research provided empirical evidence for a cu-
mulative hierarchy for the three middle categories, Comprehension, Applica-
tiom, and Analysis, but empirical support was weak for ordering the last two
(see Chapter 16).

As required in a cumulative hierarchy, the original categories were pre-
sumed not to overlap. Indead, some of the boundaries of the original six cate-
gories were designed to make distinct categories by arbitrary stipulation. An
important characteristic of the revised Taxonomy, however, is that in order to
conform to the language that teachers use, the six categories are allowed ta
overlap on a scale of judged complexity. Therefore, the revision places much
greater importance on teacher usage than on developing a strict hierarchy.

This change is clearly illustrated in the cage of the category Linderstand.
Looking at the ways Understand 9 used, these are clearly broader than the defi-
nition given o its predecessor, Comprehend, Therefore, the subcategories that
dofine the limits of the Understand category ace allowed to overlap Apply. For
example, Understand is one step less complex fhan Apply in the six-category hi-
erarchy, Therefore, explaining, which is a cognitive process listed within Under-
stayd, would also be expected to be a step down in complexity from the sim-
plest process in Appiy. This is not the case. Instead, this is one instance where
the process (in this case explaining) equals or exceeds the judged complexity of
the next category up in the hierarchy (in this cage Apply).

If we were to prevent categories from overlapping, we would have had to
place explaining in Apply, Analyze, Evaluate, or Creale. Bul, explaining isn't a
kind of applying, or analyzing, evaluating, or creating. It exemplifies a kind of
understanding, and so that is where we categorized it, even though it is cer-
tainly a more complex process than most simple instances of application.

Dpes that mean that we don't have a kind of hierarchy? We don't think so.
Coneceptually, If we marked off the [udged range of each category on the cogni-
tive process dimension along @ continuum from sinple to complex, the center
of each eategory going from Remertber to Crmte would be successively greator
in complexity. Furthermaore, although we have changed the definitions slightly,

& Ehupbr:r 15 sppass aaly in the handeover edition of this book,
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we do not believe we have altered them sufficiently that the empirical evidence
found For the original categories i invalidated for the revision. This evidence
supports the hierarchical order for the least complex categories (described in
Chapter 16).

2. THE ORDER OF SYNTHESIS/CREATE AND EVALUATION/EVALUATE
WaAS INTERCHAMNGED

e e

We interchanged the order of the top two cognitive process categories, placing
Create as the most complex category instead of Evaluale, A rationale for this
reordering is given in Chapter 16.

Figure A,1 summarizes the structural relationship of the six original cate-
gories and the revised structure,
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FiGURE A.1 Summm'}r of the Structural Changes from the Original Framework to
the Revision

Separate | Knowdedge
/ dimension dimenslan
Moun aspect. [~
Knowledge "'fj—.mh e Remember |-
Comprehension +————— =  Understand
licati - Apply
i Cognitve
- _di i
Analysis - Analyze nEen
Evaluation Create -

THE INCLUSION OF UNDERSTAMNDING AND THE OMISSION OF
PROBLEM SOLVING AND CRITICAL THINKING

Tweo of the many questions that could be raised about the revision ane

* |n the changes, why did “comprehension” become “understand™?

* Why weren't important processes like problem solving and critical think-
ing included?

These two questions are important and we spent considerable time discussing
themn as well as several others. (In fact, several imes David Erathwohl re-
minded us that thee original group spent considerable Hme on these questions
as well, This was his way of telling us to “move on.™)

With respect to understanding, the authors of the Handbook weme con-
cernied that, insofar as possible, the categories did not overlap. But that is diffi-
cult when a tenm takes on a wide range of different meanings. Consider the
many possibilities of meanings when teachers want their students to “tinder-
sfand Obm's law.” They comld include applying the law, analyzing a problem to
determine whether the law is applicable, evaluating the use of Ohm's law in &
problem, or even combining the law with others to solve a problem (a creatine
process).

Another example of the wide range of possibilities in “understand” is sug-
gested by Wiggins and McTighe (1998, pp. 44-62). They argue that when we
truly understand, we can explain, can interpret, can apply, will have perspec-
tive, can empathize, and will have self-knowledge—a wide range of meanings
that include aspects normally considered affective (e.g.. empathize) nstead of
cognitive. To many, this may be stretching the common connotation of the
term, but, because of this possible fuzziness, the original group avoided the
term “understanding” and used “comprehension.”

Discussion of the Hamdbook in the years since its development has made
clear that teachers miss having a place where the term “Understand” can “fit."
The result is that, in determining how best to construct our framework, we con-
sidered a different criterion—namely, that the framework should embrace the
terms that teachers frequently use in talking about education. We replaced
"Comprehension” with "Understand™ simply because the group working on
this volume gave more weight to the universal usage of the term in selecting
names for the categories.

Two other terms, “problem solving™ and “critical thinking,” seem to have
characteristics similar to "understand.” They are widely used and likewise
tend to become touchstomes of curriculum emphasis. Both generally include a
variety of activities that might be classified in disparate calls of the Taxonomy
Table. That Iz, in any given instance, objectives that involve problem solving
and critical thinking most likely call for cognitive processes In several cate-
gories on the process dimension, For exarple, o think critically about an issue
probably involves some Conceplual knowledge to Analyze the issue. Then, one
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can Evaluate different perspectives in terms of the criteria and, pethaps, Cragte
a nowel, yet defensible perspective on the issue.

In conteast with understanding, then, critical thinking and problem salv-
ing tend to cut across rows, columns, and cells of the Taxonomy Table, With re-
spect to problem solving, for example, the particular rows, columns, and cells
salocted, and the order in which epecific cognitive processes and knowledge
subtypes would be expected to be used, would depend to a great extent on the
particular type of problem being solved and/or thie subject matter within which
the problem was posed. Thus, unlike understanding, eritical thinking and
problem solving did not seem to be prime substitutes for any single category
in the framework. Therefore, despite our interest in emploving the terms teach-
ers use, we did not see a way to effectively include problem solving or critical
thinking as major headings in our revision.

Condensed Version of the Original

Taxonomy of Educational |
Objectives: i
Cognitive Domain' |

KNOWLEDGE
1.00 KMOWLEDGE

Knowledge, as defined here, involves the recall of specifics and universals, the
recall of methods and processes, or the recall of a pattern, structurs, or setting,
For measurement purposes, the recall situation involves little more than bring-
ing to mind the appropriate material. Although some altération of the material
may be required, this is a relatively minor part of the tagk. The knowledge oh-
jectives emphasize most the psychological processes of remembering. The
process of relating is also involved in that a knowledge test situation requires
the organization and reorganization of a problem such that it will furnish the
appropriate slgnals and cues for the information and knowledge the individ-
ual possesses, To use an analogy, if one thinks of the mind as a file, the problem
in a knowledge test situation is that of finding in the problem or task the ap-
propriate signals, cues, and clues which will most effectively bring out what-
ever knowledge is filed or stored,

1.10 KNOWLEDGE OF SPECIFICS

The recall of specific and isolable bits of information. The emphasis is on sym-
bols with concrete referents. This material, which is at a very low level of
abstraction, may be thought of as the elements from which more complex and
abstract forms of knowledge are built.

1 Hemdbonk, g, 2002007

=71
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1.11 KNOWLEDGE OF TERMINOLDGYT

Knowledge of the referents for specific symbols (verbal and non-verbal). This
may include knowledge of the most generally accepted symbol referent,
knowledge of the variety of symbols which may be used for a single referent,
ar knowledge of the referent most appropriate to a given use of a symbol.

» To define technical terms by giving their attribubes, properties, or relations.®
* Familiarity with a large number of words in their common range of
mEanings.

1.12 HNOWLEDGE OF SPECIFIC FACTS

Enowledge of dates, events, persons, places, ¢tc. This may Include very precise
and specific information such as the specific date or exact magnitude of a phe-
nomenaon. [t may also include approxamate or relative information such as an

approximate time period or the general order of magnitude of a phenomenon.

» The recall of major facts about particular cultures.
= The possesaion of 8 minimum knowledge about the organisms studied
in the laboratory. '

1.20 KNOWLEDGE OF WAYS AMD MEANS OF DEALING WITH SPECIFICS

Knowledge of the ways of organizing, studying, judging, and criticizing. This
mncludes the methods of inquiry, the chronological sequences, and the stan-
dards of judgment within 2 field as well as the patterns of organization
through which the aress of the felds themselves are determined and internally
organized. This knowledge is at an intermediate level of abstraction between
spectfic knowledge on the one hand and knowledge of universals on the other.
It does not so much demand the activity of the student in using the materials
as it does a more passive awareness of their nature.

1.21 KNOWLEDZE OF COMVEMTIONS

Knowledge of characteristic ways of treating and presenting ideas and phe-
nomena. For purposes of communication and consistency, workers in a feld
employ usages, styles, practices, and forms which best suit their

and/or which appear to suit best the phenomena with which they deal. [t
should be recognized that although these forms and conventions are likely to
be set up on arbitrary, accidental, or authoritative bases, they are retained be-
cause of the general agreement or coneurrence of individuals concerned with
the subject, phenomena, or problem.

# Familiarity with the forms and conventions of the major types of works,
e.g., verse, plays, scientific papens, efc.

* To make pupils conscious of correct form and usage in speech and writing,

*lihestraiive educational obsectives selected nom the liseratong.
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1.22 KNOWLEDGE OF TRENDS AND SEQUENCES

Enowledge of the processes, directions, and movements of phenomena with
respect to Hme,
* Understanding of the continuity and development of American culbure
as exemplified in American hife,
* Knowledge of the basic trends underlying the development of public
Assistance programs.

1.23 KHNOWLEDGE OF CLASSIFICATIONS AND CATEGORIES

Ernowledge of the classes, sets, divisions, and arrangements which are regarded
a8 fFundamental for a given subject field, purpose, argument, or problem,
* To recognize the area encompassed by various kinds of problems or
materials.
* Becoming familiar with a range of types of literature.

1.24 HNOWLEDGE oF CRITERIA

Enowledge of the criteria by which facts, principles, opinions, and conduct are
* Familiarity with criteria for judgment appropriate to the type of work and
the purpose for which it is read.
+ Knowledge of criteria for the evaluation of recreational activities.

1.285 HNOWLEDGE oF METHODOLODOY

Enowledge of the methods of inguiry, techniques, and procedures employed
in a particular subject field as well as those employed in investigating particu-
lar problems and phenomina. The emphasis here is on the individual’s knowl-
edge of the method rather than his ability to use the method.

* Knowledge of scientific methods for evaluating health concepis.

* The students shall know the methods of attack relevant to the kinds of
problems of concem: to the social sclences,

130 KHOWLEDGE OF THE UNIVERSALS AND ABSTRACTIONS IN A FIELD

Knowledge of the major schemes and patiems by which phenomena and ideas
are organized. These are the larnge structures, theories, and generalizations
which dominate a subject field or which are quite generally used in studying
phenomena or solving problems. These are at the highest levels of abstraction
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1.31 HNOWLEDGE OF PRINCIPLES AND GENERALIZATIONS

Knowledge of particular abstractions which summarize observations of phe-
nomena, These ane the abstractions which are of value in explaining, describ-
ing, predicting, or in determining the most appropriate and relevant action or
direction to be taken.
* Knowledge of the important principles by which our experience with bio-
bogrical phenomena is surnmarized.
* The recall of major generalizations about particular cultures.

1.32 HNOWLEDGE oF THEORIES AND STRUCTURES

Knowledge of the body of principles and generalizations together with their in-
terrelations which present a clear, rounded, and systematic view of a complex
phenomenon, problem, or field, These are the most abstract formulations, and
they can be used to show the interrelation and organization of a great range of
snif

* The recall of major theories about particular cultures.

* Knowledge of a relatively complete formulation of the theory of evolution.

INTELLEESTUAL ABILITIES AND SKILLS

Abilities and skills refer to organized modes of operation and generalized tech-
niques for dealing with materials and problems. The materials and problems
m.n].ri:le of auch a nature that little or no spedalized and technical information
is required. Such information as is required can be assumed to be part of the in-
dividual's general fund of knowledge. Other problems may require specialized
and technical information at a rather high level such that specific knowledge
and skdll in dealing with the problem and the materials are rz-qu.lred The abili-
ties and skills objectives emphasize the mental processes of organizing and re-
organizing material to achieve a particular purpose. The materials may be
given or remembered,

2.00 COMPREHENSIOM

This represents the lowest level of understanding, It refers to a type of under-
standing or apprehension such that the individual knows what is being com-
municated and can make use of the material or idea being communicated with-
out necessarily relating it to other material or seeing its fullest implicationa.

2.10 TRAMSLATION

Comprehension as evidenced by the care and accuracy with which the commu-
nication is paraphrased or rendered from one language or form of communice-
tion to another. Translation is judged on the bagis of faithfulness and accuracy,
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that is, on the extent to which the material in the original communication is
preserved although the form of the commumnication has been altered.

* The ability to understand non-literal statements (metaphor, symbolism,
oy, exaggeration),

» 5kill in translating mathematical verbal material into symbolic statements
and vice versa.

2.20 INTERPRETATIOM

The explanation or summarization of a communication. Whereas translation
involves an objective part-for-part rendering of a communication, interpreta-
Hon involves a reordering, rearrangement, or a new view of the material.

* Theability to grasp the thought of the work as a whole at any desired

level of generality.
* The ability to interpret various types of social data.

2.30 EXTRAPOLATION

The extension of trends or tendencies beyond the given data to determine im-
plications, consequences, corollaries, effects, etc, which are in accordance with
the conditions described in the original commumication.
* The ability to deal with the conclusions of & work in terms of the immedi-
ate inference made from the explictt statements.

® Skill in predicting continuation of trends.
2.00 APPLICATION

The use of abstractions in particular and concrete situations, The abstractions
may be in the form of general idess, rules of procedures, or generalized meth-
ods. The abstracHons may also be technical principles, ideas, and theories
which must be remembered and applied.

= Application to the phenomena discussed in one paper of the scientific
terms or concepts used in other papers.

* The ability to pradict the probable effect of a change in a factor on a bio-
logical situation previpusly at equilibrium.

4.00 AMALYSIS

The breakdown of a communication into its constituent elements or parts such
that the relative hierarchy of ideas is made clear and/or the relations between
the ideas expressed are made explicit. Such analyses are intended to clarify the
comrmunication, to indicate how the communication is crganized, and the way
in which it manages to convey its effects, as well as its basis and armangement.
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4.10 AMALYSIS oF ELEMENTS

Identification of the elements included in a commumication.

* The ability to recognize unstated assumptions,
» Skdll in distinguishing facts from hypotheses.

4.20 AMNALYSES OF RELATIONSHIPS
The conmections and interactions between elerments and parts of a communication.
s Ahility to check the consistency of hypotheses with given information and
assumptions.
= Skill in comprehending the interrelationships among the ideas in a passage.

4.30 AMNALYSIS OF DRGANIZATIOMAL PRIMCIPLES

The organization, systematic arrangement, and structure which hold the com-
miinication together. This includes the "explicit™ as well as the “implicit” struc-
ture. It includes the bases, necessary arrangement, and the mechanics which
meake the communication & unit.

* The ability to form and pattern in literary or artistic works as a
means of understanding their meaning,

* Ability to recognize the general techniques used in persuasive materials,
such as advertising, propaganda, etc.

5.00 SYMNTHESIS

The putting mge&nerufdmmtsand parts 50 a8 to form a whole. This involves
the process of working with picces, parts, elements, etc,, and arranging and

them in such a way as to constitute a pattern or structure not clearly
there before.

5.10 PRODUCTIONM OF A UNIGQUE COMMUNICZATION
The development of a communication in which the writer or speaker atternpts
to convey ideas, feelings, and/or experiences to others.
» Skill in writing, using an excellent organization of ideas and statements,
» Ahility to tell a personal experience effectively.

5.20 PRODUCTIOM OF A PLAN,. OR PROPOSED SET OF OPERATIONS

The development of a plan of work or the proposal of a plan of operations. The
plan should satisfy requirements of the task which may be given to the student
or which he may develop for himself.
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* Ability to propose ways of testing hypotheses,
= Ability to plan a unit of instruction for a particular teaching situation.

5.30 DERIVATION OF A SET OF ABSTRACT RELATIONS

The development of a set of abstract relations either to clasgify or explain par-
ticular data or phenomena, or the deduction of propositions and relations from
a set of basic propositions or symbaolic representations.
= Ability to formulate appropriate hypotheses based upon an anabysis of
factors Involved, and to modify such hypotheses in the light of new
factors and considerations,

= Ability to make mathematical discoveries and generalizations.

6.00 EVALUATIOM

Jadgments about the value of material and methods for given purposes. Cuan-
titative and gqualitative judgments about the extent to which material and
methods satisfy criteria. Use of a standard of appraisal. The criteria may be
those determined by the student or those which are given to him.

6.10 JUDGMENTS IN TERMS oF INTERNAL EVIDENCE

Evaluation of the accuracy of a communication from such evidence as logical
accuracy, consistency and other internal eriteria,

* Judging by internal standards, the ability to assess general probability of
accuracy in reporting facts from the care given to exactness of statement,
documentation, proof, e,

= The ability to indicate loghcal fallacies in arguments.

E.20 JUDGMENTS IN TERMS OF EXTERNAL CRITERIA

Evaluation of material with reference to selected or remembered cniteria.

* The comparison of major theories, generalizations, and facts about
particular cultures.

* Judging by external standards, the ability to compare a work with the
highest known standards in its Geld—especially with other works of
recognized excellence,
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Abstract knowledge, 5, 51, 272, 275
Abstractions (knowledge of), 273
Accountability programs, 19, 248
Activities. 5e¢ Instructional activities
"Activity-driven” planning, 113
Additon Facts vignette, 171, 116, 158-170
assessmient in, 116, 165-167, 248
instructional activities in, 159-165, 242, 255
links to Taxonomy Table, 236-230, 242
mizsalignment in, 169, 250
Affective, 258, 259, 269
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in Addition Facts vignette, 169
of assessments with objectives, 249-252
final check on, 254-255
tions related to, 249-255
of instructional activities with assessments,
252=254
of instructional activities with objectives,
254255
in Micheth vignette, 148-149
in Nutrition vignette, 130-131
in Parliamentary Acts vignette, 154
in Report Writing vignette, 225-226
in Taxonomy Table, 10, 117, 255, 256
in Yolcanoes? Here? vignette, 205-206
Analyzing /analysis, 5, 30, 31, 79-83, 263, 267,
275276

applying vs., 34
critical thinking and, 269
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in;\'![ﬂ-l:bdhl’iﬁneﬂﬂ. 141, 143, 145, 147, 148

in Nutrition vignette, 123, 125, 126, 13,
131
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in Parliamentary Acts vignetie, 177, 234

prior learning and, 106

in Report Writing vignette, 211, 215, 216,
217, 218, 222, XM, 225, 206

time demands of, 257

understanding vs., 123

in Volcanoes? Here? vignette, 193, 234

Applying fapplication, 5, 30, 31, 77-79, 133,
263, 267, 275

i Addition Facts vignette, 159, 163, 164,
168, 162, 170

analyzing us., 34

contextualized cognitive process and, 91

in Parliamentary Acts vignette, 172, 174,
176, 181, 184

in Report Witing vignette, 211, 215-219,
222, 224, 225, 226

understanding and, 269

in Yolcanoes? Here? vignette, 197207,
39

Assrsament, BY. See also Performance assessment

in Addition Facts vignette, 116, 165-167

authentic, 35

and constructivist leaming, 65

contextualized cognitive process and,
91

educational objectives and, 15, 19-20

external, 233, 247-249, 253

focused vs, distributed, 101
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Assessmient {conbimued)
formal pe. informal, 130, 169, 203, 222, 225, 226,
245
formative vz, summative, 101-102 (See also For-
mative assessment; Summative assessment)
global objectives and, 19-20
instructional activities aligned with, 128,
132, 233, 242=-244, 2572254
in Machath vignette, 143-148, 353
of metacognitive knowledge objectives, 6042
in Mutrition vignette, 115, 127-130,
252-253
objectives aligned with, 10, 233, 249-251
in Parliamentary Acts vignette, 116,
170184, 248, 257
in Report Writing vignette, 221-225, 248
validity of, 96, 247, 249, 25]
in Violcanoes? Here? vignette, 194, 201-205, 206,
247,255
" Azsessment conversation,” 198, 200, 205, 206,
207, 246

Assessmient tasks

instructional activities and, 252-253
miathematics example of, 22
prototypical, 247

Abtributing, 14, 31, 74, 79, 82-83, 96
classifying vs., 131

interpreting os., B2

in Macheth vignette, 141, 143

in Mutrition vignette, 123, 131
organizing and, 81

remembering ps., 34
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Behavior

behaviorism vs., 13-14

cognitive process vs., 12, 13-14
educational objectives and, 16

verbs associated with undesirable, 107
Behaviorlst view, 40, 43

Categorizing (knowledge of categories), 7, 8, 10,
7. 29, 48, 49-50, T2=T3
in Addition Facts vignette, 116

classifying and, 14

factual knowledge s, 49

knowledge of terminology vs.. 194

in Mutrition vignette, 114, 2135

of objectives, 34-36

in priginal version of taxomomy, 273
principles and generalizations in, 51

in Report Writing vignette, 216, 218, 226-227
in Wolcanoes? Here? vignette, 194

Causze-and-effect models, 14, 75-76, 172, 191, 194
Checking, 31, 36, 8384

in Nutrition vignete, 119, 120

Classifying (knowledge of classifications), 7, 8, 10,

14, 27,29, 30, 31, 48, 49-50, 72-73
attributing ve., 131
factual knowledge v, 49
generating and, 86
mas-, 49-50, 104 :
in Nutrition vignetie, 116, 120, 122, 123, 130,
13
of objectives, 22, 34-36, 105-107, 105-109, 114
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principles and izations im, 51
in Yolcanoes? Here? vignette, 195, 197

Cognition

knowledge about, 27, 29, 43, 44, 55 (Ser also
meta- (See Metacognitive knowledge)

motivation and, 59

Cognitive complexity, 5, 234-235

in Addition Facts vignette, 170
knowledge and, 27

evaleation and, 234-235

instructional activities and, 239

in Macheth vignette, 148, 149

metacognitive knowledge and, 235, 239

in Parliamentary Acts vignette, 23

prior learning and, 106

problem solving and, 235

in Raport Writing vignette, 226

transfer and, 232, 235

and types of knowledge, 238

im Volcanoes? Here? vignette, 234

Cognitive process, 5, 23, 38, 39, 43, 44, 63-92,

267-268
behavior vs,, 12, 13-14

knowledge and, 35, 107-108, 232, 233, 238-241,

256
in original Hendbnok, 265266
remembering as (See Remembering)
retention pe. tranafer in, 6364
subject matter and, 88
Taxenomy Table and, 116, 118
Cognitive psychology, 14, 27, 40, 41
dedarative knowledge in, 4142
metacognitive khowledge and, 44
models in, 48, 258
Cognitive science, 14, 40
Cognitive tasks, knowledge about, 44, 56, 57-39,
6l
Comparing, 30, 31, 75
in Additton Facts vignethe, 161, 162
differentiating os., 80
generating and, 86
in Macheth vignette, 137, 140, 151
in Violcanoes? Here? vignette, 1940, 206,
235
Comprehension, 263, 266, 267, 269, 274
Conceptual knowledge, 5, 27, 29, 34, 41,
48-52, 233
in Addition Facts vignette, 161, 162, 163,
164, 168, 169, 170, 237
analyzing, %, 10
contextualized cognitive process and, 89,
0,91
eritical thinking and, 269
factual vs,, 4142, 45, 170
i Macheth vignette, 40, 137, 139, 140, 141, 143,
145, 147, 149, 237, 239
in Mutrition vignette, 114, 115, 120, 122, 123,
126, 128, 130, 131
in Parlinmentary Acts vignette, 116, 172,
174,176, 177, 178, 179, 181, 183, 184, 185,
234, 237
procedural vs., 52-53
in Report Writing vignetbe, 211, 213-217,
210227, 237
subtypes of, 49-52
and transfer of leaming, 42
understanding, 239 (See also
Understanding)
understanding of, 35, 42, 50, 77
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in YVolcanoes? Here? vignette, 190, 191, 154, 195,
106205, 207, 234, 237
“Conceptual restructuring,” 190, 24, 250
Constructivist perspective, 38, 41, 43, 65
Comtent
defined, 12
educational objectives and, 16
instructonal objectives and, 16
knowledge ns., 12-13, 3940
objectives and, 12
“packaging” of, 13
subject matter, 12, 13
Content knowledge, 12, 19, 27, 41
Content standards, 19
Content validity, 252
Contextual knowledge, 27, 29, 41, 57-59
Contextualized cognitive process, B8-8%
Creating, 5, 30, 31, B4-88
cognitive complexity and, 235
contextualized cognitive process and, 91
critical thinking and, 20
implementing and, 78
in Macheth vignette, 141, 142, 145, 147, 148,
145
metacognitive knowledge and, 60
in Mutrition vignette, 119, 120, 126, 128,
130
in Parfiamentary Acts vignette, 172, 178,
181, 184, 234
in Report Writing vignette, 213, 214, 219, 221,
227, 295, X6
synthesis vs., 263, 266268
in Volcanoes? Here? vignette, 203, 205, 234
Criteria (knowledge of), 27, 29, 52
evaluating based on, 83, 96
in Macheth vignette, 143, 145, 151, 235
in original version of taxonomy, 273, 377
procedural knowledge and, 54-55
Critical thinking, 269-270, 270
Critiguing, 31, 36, £3, 54
Cultural knowledge, 44, 58, 59
Curriculum
“latent,” 240
standards-based, 19
state standards for, 247-248 (Ser also State
standards/ testing)
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Currictulum {continued)
leachers as makers o8, implementers of, 10-11
textbook-based, 7
Currculum developers, global objectves for, 15
Curriculurn units, 111-112
instructional units and, 112
Integrative, 112
interdisciplinary, 112
vignaettes and, 112
Currriculum units, vignettes and. See Vigneties

(5]

Differentiating, 31, 79, 8081
contextualized cognitive process and, 90

Domain knowledge, 41

Domain specificity; 41

E
Fducational objectives, 1-3, 15-16, 23, 39, Ser alse
Ojectives

assessmert instruments and, 19=20
cognitive processes and, 18
community endorsement of, 22
comtent standards and, 19
curriculum units and, 111=112
debate about, 20-21
example of context in, B9-91
examples of content standards as, 19
examples of specificity in, 16
expressive outcomes and, 21
and factual vs. conceptual knowledge, 42
instructional objectives os., 19
knowledge and, 18, 265
in original version of taxonomy, 271-277
specificity of, 105, 242
in standards-based curriculum, 19
state standards amd, 18
transfer and, 63

Evaluating/evaluation, 5, 30, 31, 83-84, 263, 267,

268

analyzing and, 80
cognitive complexity and, 234335
contextualized cogmitive process and, 91
critical thinking and, 270
m Macheth vignette, 142, 147

in Nutrition vignette, 119, 120, 125-128,
177, 128, 130

in Parliamentary Acts vignethe, 116, 172,
174, 179, 183, 184, 185, 186, 234

in Report Writing vignette, 216, 219, 225,
2h

in Volcanoes? Here? vignette, 234

ms. evaluation In original version of taxonomy,

263, 268

of knowledge of techniques, 53

of metacognitive knowled ge, 237

in MNutrition vignetfe, 114, 122
Executing, 30, 31, 35, 77-78

confextualized cognitive process and, 90

implementing ve., 99, 101, 102

prior leaming and, 106
Exemnplifying. 30, 31, 71-72

generating and, 86

identifving and, 107

in Machketh vignette, 139, 140, 141

in MNutrition vignette, 114, 122, 130

in Parliamentary Acts vignetts, 178
Expertise, 41, 42, 43-50, 58
Experts, 30, 42

clagsifications /categories and, 49

factual knowledge and, 47

generalizations and, 51

procedural knowledge of, 52, 54
Explaining, 14, 30, 31, 36, 75-76. 267

contextualized cognitive process and, 90

different meanings of, 96

generating and, 86

in Macheth vignette, 143

in Parliamentary Acts vignette, 172

remembering vs., 249

understanding and, 268

in Volcanoes? Here? vignetie, 190, 194
Expressive outcomes, 21, 23
External assessments, 233, 27-249, 253

Factual knowledge, 5, 8, 27, 20, 34, 41, 4348, 233
in Addition Facts vignette, 117, 159, 161, 165,

158, 239
agsessment of, 247

conceptual os., 4142, 45, 170

contextualized cognitive process and, &9, 94, 91

in Macbeth vignette, 39-40, 137, 141, 142, 145,
146

iive knowledge and, &1

in Nutntion vignette, 122, 123, 125, 131

in Parliamentary Acts vignette, 116, 172, 174,
175,177,178, 181, 184, 185

procedural vs., 52-53

remembering, 8, 3, 239 (See also Remembering)

in Keport Writing vignette, 213, 214, 219, 221,
222, 05, 226

types of, 4548

in Violcanoes? Here? vignette, 194, 1962107,
247

. knowledge of classifications and categories,
49

Formal assessment, 169, 203

misalignment and, 250

in Report Writing vignette, 130, 222, 225,
226

summative assessmient as, 245
Formative ascesement, 101102, 184, 233, 245-249
in Nutrition vignette, 130
in Volcanoes? Here? vignette, 205, 246 (See also
"Assessment conversation™)

&
Generalizations (lmowledge of), 27, 29, 51, 52, 73,
13
in Addition Pacts vignette, 159
in original version of taxonomy, 274
Generating, 31, 3, 85, 8687
contextualized cognitive process and, 91
im Macheth vignette, 139
in Yolcanoes? Here? vignette, 203
Global objectives (Goals), 12, 15, 20
assessment instruments and, 19-20)
community endorsement of, 22
expressive putcomes and, 21
instructional objectives ve., 16, 17
mathematics example of, 18
specihic ve, 16, 17,19
state standards and, 18, 19
Goals 2000, 15, 37
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H

Handbhook, 13-16, 20, 23, 35, 257
criticiam of, 258
metacognitive knowledge and, 44, 45
multiple-cheice format in, 258
“templates” in, 35

[
Implementing, 30, 31, 36, 74, 77. Ser also Using
checking and, 83
comparing and, 75
creating and, 7B
executing os., 77, 99, 101, 102
in Nutrition vigneite, 130
prior leaming and, 106
proced ural knowledge and, 76-79
understanding amd, 7B
“Indicators,” 18=19
Inferring, 30, 31, 36, 73-75
assessment and, 74-75, 96
comparing and, 75
generating and, 86
in Mecheth vignette, 140, 142
in Parliamentary Acts vignette, 177
strategies for, 57
in Volcanoes? Here? vignette, 197, 198
Informal assessment, 169, 203
formative assessment as, 245
in Repart Writing, vignette, 130, 222, 225, 226
Information, specialized and technical, 274-277
Informatiom processing models, 55
Instantiating, 72
Instruction, 30
addressing long-standing problems in, 232-259
for different s, similar objectives, B
Taxonomy Table and, 7-8, 11, 110
tirme and {Sev Classroom /instoactional time)
Instructional activities
in Addition Facts vignette, 159-165, 242, 255
assessment and, 233, 242-244 755254
cognitive complexity and, 239
curticilum wmits and, 112-114
for different vs. similar objectives, 8
educational objectives and, 15
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Instructional activities (confimued)
learning and, 244
in Macheth vignette, 137, 139, 148, 242, 243, 253,
255
in Nutrition vignette, 120127, 128, 242, 252,
255
objectives aligned with, 233, 252
objectives inferred fram, 245
objectives linked with, 242, 244, 257
objectives vs., 17, 18, 96, 106107, 132, 206-207,
233, 241-245
in Parliamentary Acts vignette, 174-1749, 242,
252
performing v learning from, 233
purpose and, 21, 233
in Report Writing vignette, 213-221, 242
Tmm-n-um'j"lh'l:llemd,. 7-8, 11, 96, 99-101, 103,
104, 117, 118
in Volcanoes? Here? vignette, 191-201, 207, 242
Instruchional materials, 13, 112, 113
Instructional objectives, 15, 16
community endorsement of, 22
curriculum units and, 112
debate about, 20-21
expressive outcomes and, 71
standards-based curticulums and, 19
state standards and, 18
s, global objectives, 16, 17
Instructional units. See afzo Curricudum undts
contextunalized cognitive process and, 91
croes-disciplinary, 184=185
curriculum units and, 112
educational obpectives and, 19
integrated, 184
objectives for lessons e, 19
and obpectives 5. completion of activities,
2062007
planning, 277
Taxonomy Table and, 105
vignettes for (Ser Vignettes)
Instructional validity, 247, 251, 253
Integrating, 81
Intellectual abilities /skills, 274-277
Intent, 107
attributing, 14, 96
objectives and, 23

standards and, 18
teaching and, 3

attributing ., 82

contextualized cognitive process and, 89, 90
in Macheth vignette, 139, 145

in original version of taxenomy, 275

understanding and, 269
in Volcanoes? Here? vignette, 190

K
Knowledge, 5, 23, 35-62

about cognition (See Metacognitive knowledge)

abgut cognitive tasks, 44, 56, 57-59, 61

ahstract ve. concrete, 5 [ See also Abstract
knowledge)

of algorithms, 27, 29, 52, 53, 77

of categories (See Categorizing)

choosing varieties of, 236-238

of classifications (See Classifying)

cognitive process and, 35, 232, 233, 738241

cognitive processes and, 35, 232, 233, T3-241

conceptual {S¢¢ Conceptual knowledge)

concrete 8, abstract, 5 (See also Abstract know]-
edge; Concrete knowledge]

__gonditional, 27, 29, 41, 44, 57-59

content vs., 12-13, 35-40 (See also Content
know

contextual, 27, 29, 57-50, R8-89

of eriteria {See Critenia [knowledge of])

culbural, 44, 58, 59

declarative, 41

~ defined, 13

disciplinary, 41, 42, 48, 53
discourse, 41

dimmain, 41

educational objectives and, 18, 265
epizndic, 41

of epistemaologies, 52

explicit, 41

factual {See Factual knowledge)
of generalizations, 27, 29, 51, 52
“historically shared,” 13
“inert,” 42

instructional chjectives and, 19
“making sense” of, 38, 63, 90-91

ive (Ser Metacognitive knowledge)

methods {See Methods [knowledge af])
of models (See Models [knowledge of])
in original Handboak, 265, 271-277
of paradigms, 52
of principles (See Principles [knowledge of])
_procedural (See Procedural knowledge)
“pricess related Lo type of, 107-108, 156
relevant (See Relevant knowledge)
of schemas, 42
scientific (See Science; Scientific knowladge)
self-, 27, 29, 43, 5960
semantic, 41
sttuaticnal, 41, 44, 58
skills, 27, 29, 52,53
sociocultural, 41
of specific elements {See Factual knowledge:

Specific elements/ details [knowledge af])
strategic, 27, 29, 41, 44, 56-67, 135, 138
of strategies (See Strategies [knowledge of])
of structures, 27, 29, 51-52
subject matter content vs., 3940
tacit, 41
of techniques (See Technigues [knowledge of])
of terminalogy, 27, 29, 45, 47
of theories (See Theories [knowledge of])
types of, 27-30, #0-62, 236-241

Enowledge acquisition, 65

L

Learning, 89
active e, passive view of, 38
activities and, 244
alignment and, 256
assesament and, 233
common s, idiosyncoratic, 21
conatructivist, 65
corttext and, 858
“doing” ve., 244
from expressive putcome achvities, 21
global chjectives for, 15
grades and, 251
"hewe to learn,”™ 35

incidental, 23 (52 also Dutcomes, miended os.

unintended)
meaningful {See Meaningful learning)

Indm 113

motivation and, 59

abjectives in, 1-11, 21-22

prior, 105-106
process-knowledge relationships and, 240
retention of (See Retention)

ote, 64, 65

z.it-l.mtin:nrta]l.:,mI 55

strategies for, 43, 36

Taxonomy Table and, 97-99, 249
theory of, 258

transfer of (See Transter)

Lessons

curfcilum units and, 112
matrichonal onits and, 112

Lessons (continued)

objectives for units vs.,, 19
Taxonomy Table and, 105

Logical fallacies, 277

Macheth vignette, 39-40, 111, 116, 136-157

activities ve. objectives in, 243
assessment in, 143-147, 253
grading in, 251

instructional activities in, 137, 139, 148, 242, 253,

255
links in Taxoonomy Table for, 238239
misalignment in, 149, 250, 251, 253
aurnrnative assessment in, 246
types of knowledge in other vignettes s, 136,
237

“Making sense,” 38, 63, 90-91
Mathematics, 6, 277

adapting Taxonomy Table for, 259
algorithms in, 53
analyzing in, 7
conceptual knowledge and, 7
comtextualized {DEI“E;“ process and, 88, 89
ohjectives and, 5, 7, %, 18-19, 22

ural knowledge and, 54
stapdards and, 16

Mathematics examples, 1819, 22, 8§89
Meaningful leamning, 38, 63, 64-65, 250

contextualized copnitive process and, 89
in Volcanoes? Here? vignette, 190, 234
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Metacognitive knowledge, 5, 27, 79, 35, 41,
258-259

in Addition Facts vignette, 159, 164, 168, 169,
170, 237, 230

analyzing and, 23% (5ee alse Analyzing /
analysis)

aggessing objectives involving, 60-62

cognitive complexity and, 235, 235

contextualized cogritive process and, 59, 90, 91

creating and, 239 (See also Creating)

evaluating and, 239 (Ser also Evaluating/
evaluation])

in Macheth vignette, 40, 239

metacognitive control ., 43

in Nutrition vignette, 120, 125, 130, 237,
)

in Parliamentary Acts vignette, 237, 239
procedural knowledge vs., 53
rabonale for, £3-44
in Report Writing vignette, 215, 217
subtypes of, 55-56, 61-42
Hﬂlﬂ'ﬁﬂs.l 238
in Volcanoes? Here? vignette, 237, 239
Methods {evaluation of), 277
Methods (knowledge of), 27, 29, 52
in original version of taxonomy, 273, 275
subject-specific, 54
Misaligrament, 10, 104, 233
in Addition Facts vignette, 169, 250
causes of, 250251
in Muacketh vignette, 149, 250, 251, 253
in Parliamentary Acts vignette, 184, 250,
251, 252
In Report Writing vignette, 226, 254
in Volcanoes? Here? vignette, 250, 253
Models
assessment, 247
cause-and-effect, 14, 75-76, 172, 191, 194
cognitive, 43, 48, 55, 59, 258
cultural, 55
explaining and, 76
information processing, 55
knowledge of, 27, 29, 33-34, 42, 51-52
for measuring higher-level thinking, 258
rrental, 48

of multiple-choice item formats, 258,
264

neo-Piagetian, 55

Piagetian, 41

situational leaming, 55

social cognitive, 59

social construchivist, 43

Tyler, 12,1314, 16

in Volcanoes? Here? vignette, 203

takian, 55

Monitoring, 43, 55-56, 83, 239
Motvation, 43, 59-60

in Volcanoes? Here? vignette, 196
Multiple-choice item formats, 258, 264
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Mutrition vignette, 111, 119-135
assessrment in, 115, 127-128, 1209, 252-2R3
criteria in, 120, 126, 128, 130, 253

instructional activites in, 120127, 128, 242, 2532,

255
misalignment in, 250

types of knowledge in other vignettes os., 236,
237

=)
Objectives, 1-11
abstract vs. concrete, 230
in accountability programs, 19
in Addition Facts vignette, 158-159, 250
alignment of instrection, assessment, and, 10,

35-36 (Ser also Alignment)

assessment aligned with, 10, 233, 249-251 (5ev

also Alignment)

assessment for different ve, slmdlar, 8-

assessment mstruments and, 193]

assessment os, 17, 18

classifying, 22, 34-36, 105-109, 114

comparing levels of, 16-17

complation of activities vs. achievement of,
206207

complex, 148, 274 {Ser aiso Cognitive
complexity)

concoete, 244, 250

consistency among, 35-36

and content = knowledge, 12-13

continuam of, 4, 15, 16-17

debate about, 12, 20

difficulty in stating, 22-23

educational (s, global or instructional), 15,
16-17 {See also Educational objectives)

explicit ox. implicit, 3, 12, 17

expressive, 21

external assessment linked with, 249, 251

function of, 16, 17

{os, instructonal or educational), 16, 17

{See also Global objectives)

inferred from instructional activities, 245

mstructional, 112

instructional activities aligned with, 233 (See
also Alignment; “ Aligrment question™)

imstructional actvities linked with, 242, 244, 257

instructional activities vs., 17, 18, %, 106-107,
132, 206-207, 233, 241-245

instructional approaches for different vs,
similar, 8

instructional {vs. global or educational), 16, 17
[See aize Instructional objectives)

a3 intentions, 23

in Macheth vignette, 137, 243, 250

in Mutrition vignette, 119120, 251

in Parliamentary Acts vignette, 171-174, 250

precise vs. vague, 4, 244

as prerequisites or facilitators, 224

problems with /criticisms of, 12, 20-23

in Report Writing vignette, 210-213

restricted use of, 22-23

specific vs, global, 12, 15, 19

specificity of, 12, 15-17, 20-21, 105 (See also
Specificity) ,

in standards-based curriculums, 19

stating, 22-23

structure of, 12-14

subject matter stand ards as, 19

Taxonomy Table and, 5, 6-7, 27, 30-36, 103, 104,

117, 118
tests and, 17, 19
Tyler model of, 12, 13-14, 16
for units o, lessons, 19
vignettes and, 112-113, 115 (See al=o Vignettes)

[l 287

vocabulary regarding, 18-20
in Volcanoes? Here? vignette, 190-191, 207,
Fi
ing, 6, 36, 79, 51-82
attributing and, 81
cognitive process and, 31
contextualized cognitive process and, 89
differentiating and, 81
experts and, 42
in original version of taxonomy, 272
in Report Writing vignee, 216, 226

Crutcomees, 216-217

P

assessable, 23

cognitive vs. other, 23
explicit, 23
expressive, 21, 23

global objectives and, 15

intended vs. unintended, 21 (See alse Leaming,

incidental)
learmingg-based, 23
objectives and, 17, 20-21
standards for, 18
student-oriented, 23

Parliamentary Acts vignette, 111, 116,

171=189
assessment in, 116, 179-183, 248, 252
cognitive complexity in, 234
external assessment in, 248
instructional achivities in, 174-179, 242,
252
links in Taxonomy Table for, 238-239
misalignment in, 184, 250, 251, 252
summiative assessment in, 184, 245
types of knowledge in other vignettes ps., 236,
237

Performance assessment, 247=248, See also

Asspssment
alignment and, 253, 257
educational objectives and, 15
mnultiple-choice item formats and, 258
tives and, 21-22, 243
Taxonomy Table and, 105

Perspective, 2659, 270
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Planning, 31, 86, 87, 113

checking and, &3

of cognition, 56

contextualized cognitive process and, §9
models and, 33-34

in Mutrition vignette, 126, 130

in original version of taxonomy, 276-277
in Report Writing vignette, 225

in Volcanoes? Here? vignetie, 207

Precise information, 372

Predicting, 74, 142

Principles (knowledge of), 27, 29, 51, 52, 237

in Addition Facts vignette, 161, 162

in Nutrition vignetbe, 119, 120

in original verston of taxonomy, 274, 275, 276

Problem salving, 41, 44

cugmhve complexity and, 235
disciplinary knowledge vs, general, 53

and knowledge of specific details, 49

recalling vs., 249

sirategies for, 56, 57, 5%

Taxonomy Table and, 104, 265270

understanding vs,, 269-270

Procedural knowledge, 5, 27, 29, 34, 41, 52-55, 77,

233

in Additicn Facts vignette, 159, 163, 164, 168,
168, 170, 237

applying, 77, 239 (Ser also Applying/
application)

contextualired cognitive process and, 89, 90, 91

execuling and, 77-78

factual and concepiual vs., 52-53

ting and, T8-79

Macheth example of, 40

metacognitive vs., 53

in Mutrition vignetee, 120, 125, 130, 237

in Parliamentary Acts vignette, 174, 176, 179,
181, 184, 185, 234, 237

in Report Writing vignette, 211, 215-219, 222,
224, 225, 226

in Volcanoes? Here? vignette, 199-207, 237 139

Procedures (knowledge of), 273, 275, See also Pro-

cedural Knowledge

Producing, 31, Be, B7-88

contextualized cognitive process and, 89

in Macheth vignette, 145

in ariginal version of taxonomy, 276-277
in Parliamentary Acts vignette, 178

in Report Writing vignette, 213, 214, 219

Proposed set of operations, 276-277
Paychomotor domain, 258, Z5%

Recalling, 30, 31, 57, 61, 68, 65-70

in Addition Facts vignette, 158, 242
conbextualized cognitive process and, B9, 90, 91
in Nutrition vignette, 123

in original version of taxonomy, 252

prior leaming and, 106

problem solving ve., 249

recognizing w., 194

in Wolcanoes? Here? vignette, 194

Recognizing, 30, 31, 57, 61, 63, 69

comfextualized cognitive process and, 90, 91
idenfifying as, 107

labeling =, 143

in Mucheth vignette, 143

in original version of taxonomy, 276

interpreting vs., 71

in Macheth vignette, 137, 145, 148

metacognitive knowledge and, 61

in Mutrition vignette, 114, 115, 120, 123, 130,
131

in Farliamentary Acts vignette, 116, 171, 172,
175, 177,181, 183, 184

prior learning and, 106

process-knpwledge relationship in, 107, 239

recall and (See Recalling)

in Report Writing vignette, 214

retention and, 241 (Ser aleo Retention)

transfer and, 63, 241 (See also Transfer)

understanding and, 170

in Volcanpes? Here? vignette, 194, 196207,
47

Report Writing vigneite, 111, 210-231

assesgment in, 221224, 245

externial assesament in, 248
instructional achivities in, 213-221, 242
misalignment in, 226, 254

types of knowledge in other vignettes pe., 236,
237

Self-analysis, by teachers, 93-%6
Self-awareness, 55, 55960
Self-knowledge, 27, 29, 43, 59-60, 61, 269
Self-reflection, 55
Self-regulation, 43, 44, 238, 239
Sequences (knowledge of), 273
Situational knowledge, 41, 4, 58
Situational learning models, 55
Skills / abilities, 27, 29, 52, 53, 27d-177
Soclocultural knowledge, 41
Specific facts (knowledge of), 271-272
Specificlty, 12, 15-17, 20-21
assessment and, 21=-22
cognitive complexity and, 22
domain, 41
of educational objectives, 105, 242
of ingtructonal objeckves, 16
Taxonomy Table and, 105
unit-level vs, lesson-level, 19
Etandards, 34
cognitive process and, 30
content (See Content standands)
differetices in interpretation of, 249

recalling s, 194

in Volcanoes? Here? vignette, 194
Reduce-reuse-recycle example of, 33
Regulation, 43, 55-56

self-, 43, 44, T34
Rehearsal, 56--57, 59, 13, 238
Relations, abetract, 277

Retention, 63-64, 65, 232
contextualized cognitive process and, 90, 91
Taxonomy Table and, 241

Rote learning, 64, 65

5
Sclentific knowledge, 36, 47, 54

evaluating based on, 83
iginal version of taxonomy and, 277
publicly stated, 19
state-level, 6, 18, 247-248
in Tyler's model, 1

Stanidardse-based curreulam, 19, 52 alae Content

stardards

fanalysis af), 276

Relevant kmowledge, 30, 43, 44, 64-65, 68

constructivist learning and, &5
generalizations and, 51
in Report Writing vignette, 211, 222, 235

Scoring guide, 233

district, 247-248

example of alignment involving, 254

in MNutrition vignette, 133, 235

in Report Writing vignette, 222, 229, 23]

State standards / testing, 6, 18, 247-249

Stimulus-response assocations, 14

Strategic knowledge, 27, 29, 41, 44, 5667, 135,
138, 235, 238

Strategies (knowledge of), 43, 56-57, 235

transfor of, 65

in Volcanoes? Here? vignette, 193, 198
Remembering, 5, 30, 31, 65-70, 233, 266, 267

in Addition Facts vignette, 116, 117, 159, 161,

165, 168, 239

alignmvent and, 253

attributing vs., 34

contextualized cognitive process and, 90, 91

explaining vs., 249

of factual knowledge, 8, 9

identifying and, 107

Seonng nubrics
alignment and, 253
example of alignment involving, Z54
“kid-friendly,” 213, 219, 226
in Nutrition vignette, 126, 131-132, 135
in Parliamentary Acts vignette, 185
in Report Writing vignette, 213-214, 219, 225,
2126, 2329, 131

in Volcanoes? Here? vignette, 201-203, 206, 209,

210, 235
Selecting, 80, 210, 211, 216, 222

for memorizing, 8, 56, 5%, 156-170, 239, 242,
250

metacognitive knowledge and, 239

for problem solving, 56, 57, 59

self-knowled ge and, 59-60

Shuctume

cognitive process and, 30
implicit s explicit, Z76
of objectives, 12-14

Structures (knowledge of), 27, 29, 51-52

in original version of taxonomy, 273, 274, 276
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Students, &9
choices of, 149-150
point of view of, 34-35
Subject matter
cognitive process and, 88
as content domain, 12-13
expressive outoomes activities and, 21
generalizations and, 51
g]ubal uhp:ﬁv&i about, 15
13
pl:mf:pll:&ﬂﬂi 51
procedural knowledge and specific, 53-55
and stating objectives, 22
Subject matier content, knowledge vs,, 3940
Subject matter standards, objectives as, 19
Summarizing, 30, 31, 56, 59, 73
generating and, 86
in Nutrition vignette, 126
Summative assessment, 100-102, 233,
245249
in Macheth vignette, 246
in Nutrition vignette, 130
in Parliamentary Acts vignette, 184
in Volcanoes? Here? vignette, 246
Synthesis, 263, 266, 268, Z76

T
Taxonomy of Objectives
adaptation of, 259
alignment in, 10, 103-104, 117, 251-252, 255,
256 (See also Alignment)
alternative frameworks for, 259 (Sez aiso
Framework)
assessment and, B-9, 11, 101-102, 102-105,
117, 118, 247, 249, 254

cognitive complexity and, 235-236

cognitive process dimension of, 63-92, 265-266,

267268
condensed original version of, 271-277
contextualized cognitive process and, 91
curricubum and, 11, 241
domains of, 256259
hierarchy of, 267-268

inclusion of metacognitive knowled ge in, 43,

44 758

instructional activifies and, 7-8, 11, 99-101, 117,
118

learning and, 97-99, 249

motivation in, 59—6(

meed For, 3-5

rowans in, 108-10%, 114, 117, 266

objectives linked with external assessment in,
249

process-knowledge relationships and, 238

fior teachers” analysis of others, 96-97

seachers and, 11, 238-239, 264

for teachers” self-analysis, 95-%6

teaching philosophy and, 239

terminology in, 41, 265-266, 268-270

ursalved problems with, 257

uging, 95-109, 263-264

verb-noun combination in using, 107, !Eﬁ

verbs in, 107, 114, 117, 244245, 266

vignettes to illustrate use of, 110-118 (See also
Vigneties)

Teacher roles, for different v, similar obpectives, 8
Teachers, 89, 243

authority of, 240

communication among, 11

as curriculum makers 08, implementers, 10-11
ish, 258

and external pssessments, 2458

as facilitators, 240

global abjectives for, 15

ingenuity of, 242

judgment and empowerment of, 20

major concerns of, 117

Taxonomy Table and, 11, 238239, 264

vignettes written by, 110-118 (Se¢ also Vignettes)

Teaching, 89

analyzing one’s own, 9596

of different rfpﬁulhmwbadge 238, 240
“missed opportunities” in, 238239

by miodeling, 214, 215, 224

objectives and, 5~

organizing questions in, &

philosophy in, 40, 241

peocess-knowledge relationships and, 240

reasoned and intentional aspects of, 3

standards and, 3-4

b the fest,” 30, 249
Techniques (knowledge of), 27, 29, 52, 273
examples of, 53
for memorizing, 8
i original version of taxonomy, 276
subject-specific, 54

education, 3637
knowledge of, 27, 29, 45, 47, 194
for knowledge types, 41, 265
*popular” or “folk,” 47
mTamnumy Table, 41, 265-266, 269-270

Ti

metacognitive knowiledge and, 44, 55, 53
statewide, 233, 247-248, 249
Tests
fill-in-the-blank, 258
litigation and, 19
in Mocheth vignetie, 135157
multiple-choice, 258, 264
objectves and, 17, 19
sample items on, 258

Theories (knowiledge of), 27, 29, 42, 48, 51-51,

237
implicit, 50
in original version of taxonomy, 273, 274,
275
in Yolcanoes? Here? vignetie, 191
Thinking
context and, BB
critical, 269270
higher-level, 258
inductive vs, deductive, 57
m Nulrition vignette, 123, 135, 130
strategies for, 56, 57
“Thinking aloud,” 214, 215
Time
analysis and, 257
classtoom S instructional {5ee Classroom /

Index Ao

knowledge of trends and sequences with ne-
spect to, 73
andd, 16, 17
Transfer, 42, 63-64, 65, 232
contextualized cognitive process and, 50, 91
and meaningful learning, 65
Taxonomy Table and, 241
Translation, 36, 274175
Trends (knowledge of), 273, 275

u
Understanding, 5, 30, 31, 70-76, 233
in Addition Facts vignette, 155-164, 168, 169,

170
and, 253
mnalyzing and, B0, 123
applying and, 77
attributing o, 82
comprehension v, 263, 266, 267, 269, 275
of conceptual knowledge, 35, 42, 50, 77
contextualized cognitive process and, 91
creating and, 78
critical thinking vs., 268-270, 270
differentiating vs., B0
experts and, 42
penerating and, 86
identi and, 107
implementing and, 78
in Macheth vignette, 116, 137, 139-143, 145, 147,
148, 149, 239
in Nutrition vignette, 114, 115, 119, 120, 122,
123, 125, 130, 131
of objectives, 4, 5, 6-10
in Parliamentary Acts vignette, 116, 172, 174,
176, 177, 178, 181, 183, 184, 234
problem solving vs, 260-270, 270
process-knowledge relationship in, 107, 239
r-.'.-mml:-c-:mg and, 170
in Report Writing vignette, 214

in Voleanoes? Here? vignette, 190, 191, 194, 195,

196205, 207, 234, 247
Units. Se¢ Currdeulum units; Instructional umits
Using, 38, 63, 90-91, 5e¢ also Implementing
objectives, 16, 17, 22-23

in Report Writing vignette, 216




vignetie;
amalyzing, 114-117
assessmient and, 112=113, 115

central of, 112-114
characterization of, 110-112
commentaries on, 118
instructional activities and, 112-114, 115
objectives and, 112113, 115

iom and structure of, 117-118
purpose of, 110, 118

Volcanoes? Here? vignette, 110, 111, 190-209

assessment in, 194, 201-204, 206, 247, 255

(See also " Assessment comversation™)
cognitive complexity in, 234
formative assessment in, 205, 247 (Seée also

“ Assessment conversation®)
instructional activities in, 151-201, 207,

2
Tinks in Taxonomy Table for, Z38-239 A
misalignment in, 250, 253 |
summative assessment im, 246, 247 |
types of knowledge in other vignettes vs.,

236, 237




