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A Revision of Bloom's Taxonomy:
An Overview

T HE TAXONOMY OF EDUCATIONAL OBJECTIVES

T is a framework for classifying statements of
what we expect or intend students to learn as a
result of instruction. The framework was conceived
as a means of facilitating the exchange of test items
among faculty at various universities in order to
create banks of items, each measuring the same
educational objective. Benjamin S. Bloom, then
Associate Director of the Board of totoBe8Ble8ite8A29er B29erTj
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States, many of whom repeatedly
faced the same problem. This group met about twice
a year beginning in 1949 to consider progress, make
revisions, and plan the next steps. Their final draft
was published in 1956 under the title, Taxonomy qf

Educational Objectives: The Classification of Edu-

cational Goals. Handbook I: Cognitive Domain

(Bloom, Engelhart, Furst, Hill, & Krathwohl, 1956).'
Hereafter, this is referred to as the original Taxono-
my. The revision of this framework, which is the
subject of this issue of Theory Into Practice, was
developed in much whion this 

as more than
a measurement tool. He believed it could serve as a

* common language about learning goals to facili-
tate communication across persons, subject matter,
and grade levels;

* basis for determining for a particular course or
curriculum the specific meaning of broad educa-
tional goals, such as those found in the currently
prevalent national, state, and local standards;

* means for determining the congruence of educa-
tional objectives, activities, and assessments in
a unit, course, or curriculum; and

* panorama of the rangties, determinin2ies, congruees, 
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Table 1
Structure of the Original Taxonomy

1.0 Knowledge

1.10 Knowledge of specifics
1.1] Knowledge of terminology
1.12 Knowledge of specific facts

1.20 Knowledge of ways and means of dealing with
specifics
1.21 Knowledge of conventions
1.22 Knowledge of trends and sequences
1.23 Knowledge of classifications and categories
1.24 Knowledge of criteria
1.25 Knowledge of methodology

1.30 Knowledge of universals and abstractions in a
field
1.31 Knowledge of principles and generaliza-

tions
1.32 Knowledge of theories and structures

2.0 Comprehension
2.1 Translation
2.2 Interpretation
2.3 Extrapolation

3.0 Application

4.0 Analysis
4.1 Analvsis of elements
4.2 Analysis of relationships

4.1 
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The Knowledge dimension
Like the original, the knowledge categories

of the revised Taxonomy cut across subject matter
lines. The new Knowledge dimension, however,
contains four instead of three main categories.
Three of them include the substance of the subcat-
egories of Knowledge in the original framework.
But they were reorganized to use the terminology,
and to recognize the distinctions of cognitive psy-
chology that developed since the original frame-
work was devised. A fourth, and new category,
Metacognitive Knowledge, provides a distinction
that was not widely recognized at the time the orig-
inal scheme was developed. Metacognitive Knowl-
edge involves knowledge about cognition in general
as well as awareness of and knowledge about one's
own cognition (Pintrich, this issue). It is of in-
creasing significance as researchers continue totinue 
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Like the original Taxonomy, the revision is a
hierarchy in the sense that the six major categories
of the Cognitive Process dimension are believed to
differ in their complexity, with remember being
less complex than understand, which is less com-
plex than apply, and so on. However, because the
revision gives much greater weight to teacher us-
age, the requirement of a strict hierarchy has been
relaxed to allow the categories to overlap one an-
other. This is most clearly illustrated in the case of
the category Understand. Because its scope has
been considerably broadened over Comprehend in
the original framework, some cognitive processes
associated 
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Write original compositions that analyze patterns and
relationships of ideas, topics, or themes.

Placement of the objective along the Knowl-
edge dimension requires a consideration of the noun
phrase "patterns and relationships of ideas, topics, or
themes." "Patterns and relationships" are associated
with B. Conceptual Knowledge. So we would classi-
fy the noun component as an example of B. Concep-
tual Knowledge. Concerning the placement of the
objective along the Cognitive Process dimension, we
note there are two verbs: write and analyze. Writ-
ing compositions calls for Producing, and, as such,
would be classified as an example of 6. Create.
Analyze, of and 
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under 2. Understand. Since the student is asked to
explain 
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Conclusion
The Taxonomy of Educational Objectives is

a scheme for classifying educational goals, objec-
tives, and, most recently, standards. It provides an

organizational structure that gives a commonly
understood meaning to objectives classified in one

of its categories, thereby enhancing communica-
tion. The original Taxonomy consisted of six cate-

gories, nearly all with subcategories. They were

arranged in a cumulative hierarchical framework;
achievement of the next more complex skill or abil-

ity required achievement of the prior one. The orig-

inal Taxonomy volume emphasized the assessment
of learning with many examples of test items (large-

ly multiple choice) provided for each category.
Our revision of the original Taxonomy is a

two-dimensional framework: Knowledge and Cog-

nitive Processes. The former most resembles the

subcategories of the original Knowledge category.
The latter resembles the six categories of the orig-

inal Taxonomy with the Knowledge category named

Remember, the Comprehension category named

Understand, Synthesis renamed Create and made
the top category, and the remaining categories
changed to their verb forms: Apply, Analyze, and

Evaluate. They are arranged in a hierarchical struc-

ture, but not as rigidly as in the original Taxonomy.
In combination, 
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The Role of Metacognitive Knowledge in
Learning, Teaching, and Assessing
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about the topic of a chapter in a textbook (which
they may perceive as a strength), and that they are
interested in this topic (which may enhance their
motivation). This realization could lead them to
change their approach to the task, such as adjusting
their reading approach or rate. Finally, 
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Finally, there are a number of general strate-
gies for problem solving and thinking. These strat-
egies represent the various heuristics individuals
can use to solve problems, particularly ill-defined
problems where there is no definitive algorithmic
solution. In the problem-solving area they can in-
clude the knowledge of means-ends analysis as well
as knowledge of working backward from the de-
sired goal state. In terms of thinking, there are a
number of general strategies for deductive and in-
ductive thinking, such as evaluating the validity of
different logical statements, avoiding circularity in
arguments, making appropriate inferences from dif-
ferent sources of data, and drawing on appropriate
samples to make inferences.

Knowledge about cognitive tasks
In addition to knowledge about various strat-

egies, individuals also accumulate knowledge about
different cognitive tasks. Knowledge of tasks in-
cludes knowledge that different tasks can be more
or less difficult and may require different cogni-
tive strategies. A recall task is more difficult than
a recognition task, for example, because in the re-
call task, the individual must actively search mem-
ory and retrieve the relevant information; while in
the recognition task, the emphasis is on discrimi-
nating among alternatives and selecting the appro-
priate answer.
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of strategies they are likely to rely on in different
situations. An awareness that one overrelies on a
particular strategy when there may be other more
adaptive strategies for the task could lead to the
possibility of a change in strategy use.

In addition to general self-knowledge, individ-
uals also have beliefs about their motivation. These
include judgments of their capability to perform a
task (self-efficacy), their goals for completing a task
(learning or just getting a good grade), and the inter-
est and value the task has for them (high interest and
high value versus low interest and low value). Al-
though these motivational beliefs are usually not con-
sidered in cognitive models, there is a fairly
substantial body of 
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the same manner, if a student is aware that she has
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In addition to the development of a class-
room discourse around metacognitive knowledge,
another important instructional strategy is the mod-
eling of strategies, accompanied by an explanation
of them. For 





Richard E. Mayer

Rote Versus Meaningful Learningi

L EARNING INVOLVES THE ACQUISITION of knowl-
L edge. This is a commonsense view of learn-

ing that has implications for how to teach-such
as presenting information to learners in books and

lectures-and how to assess-such as testing to

see how much of the presented material students
can remember (Mayer, 2001). The revised Taxon-

omy is based on a broader vision of learning that

includes not only acquiring knowledge but also be-

ing able to use knowledge in a variety of new situ-

ations. When taking a knowledge acquisition view
of learning, teachers sometimes emphasize one kind

of cognitive processing in instruction and assess-
ment-what we call Remembering. Like the origi-

nal Taxonomy, however, the revised Taxonomy is

based on the idea that schooling can be expanded
to include a fuller range of cognitive processes.

The purpose of this article is to describe this fuller
range of processes in more detail.

Two of the most important educational goals
are to promote retention and to promote transfer

(which, when it occurs, indicates meaningful learn-

ing). Retention is the ability to remember material
at some 
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No learning
Amy reads a chapter on electrical circuits in

her science textbook. She skims the material, certain
that the test will be a breeze. When she is asked to
recall part of the lesson (as a retention test), she is
able to remember very few of the key terms and
facts. For example, she cannot list the major compo-
nents in an electrical 
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some subject matter content and retained it over some
period of time, you would focus primarily on one

class of cognitive processes, namely, those associat-
ed with Remember. In contrast, if you wish to ex-

pand your focus by finding ways to foster and assess
meaningful learning, you need to emphasize those

cognitive processes that go beyond remembering.
What are some of the cognitive processes used

for retention and transfer? As discussed above, the

revised Taxonomy includes six cognitive process cat-

egories-one most closely related to retention (Re-
member) and the other five increasingly related to

transfer (Understand, Apply, Analyze, Evaluate, and

Create). Based on a review of the illustrative ob-

jectives listed in the original Taxonomy and an

examination of other classification systems, we
have selected 19 specific cognitive processes that
fit within these six categories. These 19 cognitive
processes are intended to be mutually exclusive;

together they delineate the breadth and boundaries
of the six categories. In the discussion that fol-

lows, each of the six categories, as well as the

cognitive processes that fit within them, are de-
fined and exemplified.

Remember
When the objective of instruction is to pro-

mote retention of the presented material in much

the same form in which it was taught, the relevant
process category is Remember. Remembering in-

volves retrieving relevant knowledge from long-

term memory. Remembering knowledge is essential
for meaningful learning and problem solving when
that knowledge is used in more complex tasks. For

example, knowledge of the correct spelling of com-
mon English words appropriate to a given grade lev-
el is necessary if a student is to master writing an

essay. When teachers concentrate solely on rote leam-
ing, teaching and assessing focus solely on remem-
bering elements or fragments of knowledge, often in
isolation from any context. When teachers focus on

meaningful learning, however, remembering knowl-
edge is integrated within the larger task of con-

structing new knowledge or solving new problems.
In other words, when meaningful learning is the
goal, then remembering becomes a means to an
end, rather than the end itself. The two associated
cognitive processes are recognizing and recalling.

Recognizing (also called identifying) involves

locating knowledge in long-term memory that is
consistent with presented material. For example, in
social studies, an objective could be "Identify the
major exports of various South American countries."
A corresponding test item would be 
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for example, a sample objective could be "Learn
to translate number sentences expressed in words
into algebraic equations expressed in symbols." A
corresponding assessment item involves asking stu-
dents to write an equation (using B for the number
of boys and G for the number of girls) that corre-
sponds to the statement, 78 633.9 Tm (could ) Tj

9.7 0 s 
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James Raths

Improving Instruction

W HILE PRESERVICE TEACHER education pro-
grams often focus almost exclusively on

preparing teacher candidates to cope with the chal-
lenges faced during their first year in the class-
room, many master's-level programs for teachers
emphasize improving instruction. Teachers who
enroll in such programs are encouraged to accept
the reasonable assumption that all teachers, includ-
ing the professors in the program, are not perfect
in their practice, and that all can improve. Some
programs, such as the Master of Instruction pro-
gram at the University of Delaware, require candi-
dates to write personal goals having to do with
improving their instruction as a consideration at
the admissions point into the program. This em-
phasis certainly begs the question: What counts as
improved instruction? Stated somewhat different-
ly, if instruction were improved, how would we
know it?

What Counts as Improved Instruction?
One answer to this question is reflected in

the Carroll (1963) model of school learning.' This
model posits that student learning is dependent on
two variables: the amount of time a student spends
learning a task and the amount of time a student
needs to spend on the task in order to learn or
master it. Thus, the amount of learning 
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aligned with a lesson's or unit's objectives, all
things being equal, then one might reasonably
infer that instruction has improved.

Certainly there may be other ways for im-
proving instructionfng 
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activities and assessment tasks are distinct, yet com-
plementary. Second, it is important to align in-
structional activities and assessment tasks with
objectives, whether they are implicit or explicit.
Only with proper alignment, is the efficacy of in-
struction likely to be optimized.

Teachers interested in improving their instruc-
tion can use the Taxonomy Table (which is repro-
duced on the inside front cover of the revised
Taxonomy) to review their plans to assure that their
objectives, activities, and assessments are properly
aligned. Suppose a teacher holds as an objective
that students will learn to rigorously apply state
rubrics to their own writing samples. He or she
will need to plan the instruction so students have
the opportunity to do this. The instructional activities
might be organized in a way to scaffold the learning
process. For example, the rubrics can be applied to
pieces of writing the teacher has selected to illus-
trate various dimensions of the rubric. Or studentsinsitudentsw7t the 
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teachers are able to raise the learning target of a
particular lesson or unit, it can be argued that in-
struction has improved.

The Paradox of Simplicity Versus
Complexity in Improving Instruction

There is a sense, akin to one of Murphy's
Laws, that "nothing is simple." As we prepared
the revised 
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problem, one classified as similar in cognitive chal-
lenge to the first, the tendency is to use the same
strategy or 
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Using the Revised Taxonomy to Plan
and Deliver Team-Taught, Integrated,
Thematic Units

A s IF PLANNING A FAIRLY TRADITIONAL subject-
oriented class, taught by a single teacher, is

not challenging enough, the challenge increases great-
ly when planning interdisciplinary units to be taught
by two teachers. Based on my experience, this chal-
lenge is 
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Table 1
An Analysis of the Unit Objectives in Terms of the Taxonomy Table

The Cognitive Process Dimension

The Knowledge 1. Remember 2. Understand 3. Apply 4. Analyze 5. Evaluate 6. Create

Dimension
A. Factual WC2

Knowledge

B. Conceptual WCI E4 E4

Knowledge WC3
El
E2
E3

C. Procedural
Knowledge

D. Metacognitive
Knowledge

Key

WC 1. Understand and be able to explain the causes of the French Revolution.

WC2. Remember the major characters, events, and dates related to the French Revolution.

WC3. Compare the three phases of the French Revolution.
El. Understand the meaning of the terms serial writing, historical fiction, and novel.

E2. Understand literary elements (specifically, character, plot, and setting) and literary devices (e.g., foreshad-
owing and personification).

E3. Use a variety of writing forms (e.g., descriptive, expository, and persuasive) and structures (e.g., letters,
outlines, or essays) depending on writing purpose.

E4. Be able to make and evaluate oral presentations, in accordance with prespecified criteria.

are necessary to introduce students to the factual
and conceptual knowledge they'll need to complete
the projects. Specifically, this factual and concep-
tual knowledge enables students to work together
and use more complex cognitive processes while
working on their projects. Therefore, the initial in-

structional activities for the first eight days of this
unit resembled a traditional classroom setting, in-
cluding very familiar forms of instruction.

Days 1-8
During his initial lecture, Mr. Gillespie, the En-

glish instructor, reviewed the concepts that would be

used by students throughout their reading of A Tale
of Two Cities (Objectives El and E2). During this

period, large blocks of time were devoted to reading
both the novel and the chapter in the history text on
the French Revolution. To facilitate reading the nov-
el, Mr. Gillespie divided it into sections, as if stu-
dents were "watching" an old-fashioned serial. After
each installment, students, working in groups of

three, were responsible for summarizing the plot of
A Tale of Two Cities, identifying new characters or

settings, and continuing to develop familiar charac-
ters and settings. As they read the corresponding chap-
ter in the history textbook, students were expected to
take notes about characters, events, and dates (Ob-
jective WC2). The discussions in the textbook fo-
cused on the causes and phases of the French
Revolution (Objectives WCI and WC3).

By the end of the eighth day, students were
expected to have completed reading the novel and
the textbook chapter, and written a complex set of
notes.

Days 9-14
Students, working in groups of four, were as-

signed a historical or fictional character to prosecute

or defend in a trial, and were given an assignment
sheet to guide them through the project (see Fig-
ure 1). Because the class would also serve as the
jury, students designed rating scales to determine,

240
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Figure 1
French Revolution/Charles Dickens Trial Assignment Sheet

Introduction: Trials were a major part of both the French Revolution and the novel A Tale of Two Cities.
In this project, you and your group members will assurme the role of prosecutors and defenders of major
characters, both historical and fictional.

Goal: The goal of the project is for you to apply the knowledge you have learned to either convict or
liberate your character. You may attempt to manipulate the information to benefit your cause, but you
must stick closely to the facts you have seen 
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3 2 1

2. Were the prosecution's witnesses believable?

YES NO
5 4 3 2 1

3. Were the prosecution's closing arguments more

effective than the defense's?

YES NO
5 4 3 2 1

4. Did the prosecution prove the charges beyond
a reasonable doubt?

YES NO
5 4 3 2 1

5. Which side do you believe best proved their case?

PROSECUTION DEFENSE
5 4 3 2 1

Why? Briefly explain your rating.

important distinction. Formative assessment is

"gathering information about learning as learning

is taking place, so that 'in-flight' instructional

modifications may be made to improve the quality

or amount of learning" (Anderson, Krathwohl, et

al., 2001, pp. 101-102). In summative assessment,

on the other hand, we "gather information about

learning after learning should have occurred, usu-

ally for the purpose of assigning grades to stu-
dents" (p. 102).

As mentioned earlier, we believe students

need a solid foundation of factual and conceptual
knowledge before beginning work on o1s Tr /F5 1 Tf 
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Figure 3
Serials, Historical Fiction, and Novel Worksheet

Using the definition of a serial (or series), indicate whether each of the following items is an example
of a serial by writing yes or no in the blank next to it.

_ Superman comic book _ Reader's Digest

Survivor

-_____A Tale of Two Cities

______ Titanic

Vogue

Star Wars

Days of Our Lives
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The Revised Taxonomy and
Prospective Teachers

OVER THE NEXT TEN YEARS, an additional 2.2
0 million teachers will be needed in the United

States. Increases in student enrollment, reductions in
class sizes at the primary grades, implementation
of full-day kindergarten programs, and increases
in the requirements for high school graduation are
just some of the contributing factors to the tre-
mendous teacher shortage. In South Carolina, even
though the number of teachers has increased by
30% since the 1980s, the state's teacher education
programs will produce only about three-fourths of
the teachers that will be needed during the next
decade (South Carolina Center for Teacher Recruit-
ment, 1998).

With the national and state statistics in mind,
South Carolina has proactively addressed teacher
recruitment challenges by targeting precollegiate
audiences as part of an ongoing campaign to pro-
mote teaching as an attractive option for academi-
cally talented high school students. By offering a
survey education course called Teacher Cadet, ap-
proximately 75% of the high schools in South Caro-
lina provide these students with opportunities to
explore the role of the teacher and the importance
of education-to themselves and to society.

The Teacher Cadet Program (TCP) is an in-
novative teacher recruitment strategy that provides
high school students with a challenging introduc-

P. Ann Byrd is the executive director of the South Caro-
lina Center for Teacher Recruitment.

tion to the teaching profession. Participation in TCP
gives high school students insights into the nature
of teaching, the problems of schooling, and the
critical issues affecting the quality of education in
America's schools. The primary goal of TCP is to
encourage academically talented or capable students
who possess exemplary interpersonal and leader-
ship skills to consider teaching as a career. An
important secondary goal is to provide those who
choose not to enter the teaching profession with
sufficient understanding about teaching and schools
so they will be civic advocates of education, regard-
less of what occupation or profession they enter.

A Brief Introduction to the
Teacher Cadet Program

Piloted in four South Carolina high schools
in 1985-1986, the TCP has grown to include ap-
proximately 150 of the 200 high schools in the
state. Currently, TCP enrolls approximately 2,500
high school juniors and seniors each year. To be
eligible for TCP, students must maintain at least a
3.0 average (on a 4.0 scale) in a college preparato-
ry curriculum, receive written recommendations
from five teachers, and submit an essay giving their
reasons for wishing to participate in the class.

TCP instructors serve as facilitators of learn-
ing, rather than the traditionally stereotypical "foun-
tains of knowledge." Their role is to raise questions
and engage in a meaningful dialogue with their
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The curriculum guide for the course includes
suggested activities, rationales for the various activi-
ties, student and/or instructor handouts, and assess-
ment options. Because the Teacher Cadet course is
what has traditionally been called a "survey"
course, the instructor has the option of choosing
the particular activities and assessments he or she
will use. Unit 3 takes place during the third quar-
ter of the course, so the instructor is often able to
explore most, if not all, of the 11 suggested activ-
ities within a three-week period. Each activity re-
quires approximately one or two days to complete,
depending on the depth of discussion that follows
each activity. Due to space limitations, it is impos-
sible to describe and consider all 11 activities in
this paper. Two activities, "An Overview of Meth-
odology" (which is the introductory activity for
the unit) and "It's a Matter of Style," will be used
to illustrate the points to be made.

An Overview of Methodology
The teacher begins by writing on the board:

"Teaching methods: What works?" Students are
asked to think about and then "discuss" this ques-
tion with one another. However, students are told
they must remain 
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acquired or constructed. Because the course is
taught in approximately 150 of the 200 high 
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The Role of Assessment in the
Revised Taxonomy

A S MENTIONED PREVIOUSLY, one of the major
A differences between the original Taxonomy
and the revised Taxonomy is that the original Tax-
onomy consisted of a single dimension; the revised
Taxonomy reflects a dual perspective on learning
and cognition. Having two dimensions to guide the
processes of stating objectives and planning and
guiding instruction leads to sharper, more clearly
defined assessments and a stronger connection of
assessment to both objectives and instruction. The
power of assessments, regardless of whether they
take the form of a classroom quiz, a standardized
test, or a statewide assessment battery, resides in
their close connection to objectives and instruc-
tion. The Taxonomy Table is a useful tool for care-
fully examining and ultimately improving this
connection.

Assessment Implications of
the Revised Taxonomy

Regarding assessment, the two-dimensional
Taxonomy Table emphasizes the need for assess-
ment practices to extend beyond discrete bits of
knowledge and individual cognitive processes to
focus on more complex aspects of learning and
thinking. It also provides a way to better under-
stand a broad array of assessment models and ap-

plications. Finally, the Taxonomy Table reinforces
the perspective of the authors of the original Tax-
oromy that different types of objectives require
diFferent types of assessment, whereas similar types
of objectives (regardless of subject matter) require
similar approaches to assessment.

The Cognitive Process dimension calls our
attention to the need to find ways of validly and
re]iably assessing so-called "higher-order" process-
es One of the purposes of the original Taxonomy
was to illustrate how multiple-choice test items
could be used to test various taxonomic levels. Are
these tests still useful in this regard, or are new
assessment techniques needed? The Knowledge
dimension emphasizes the need to find ways of
validly and reliably assessing metacognitive knowl-
edge. Knowledge of cognitive strategies, cognitive
tasks, and self not only requires different ways of
thinking about assessment, but, in the latter case,
reintroduces the need to engage in affective as-
sessment. The need to assess higher-order cogni-
tive processes and metacognitive knowledge poses
challenges for all who are engaged in the assess-
ment field.

It is generally understood, but it bears repeat-
ing, that the information obtained during the assess-
ment process is influenced to a great extent by what
has preceded it during the instructional process,
paiticularly as both processes (instruction and as-
sessment) are aligned with the stated objective. If

THEORY INTO PRACTICE, Volume 41, Number 4, Autumn 2002
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the three components are well aligned, the assess-
ment results are likely to be reasonably valid. Con-
versely, if the three components are not well
aligned, the assessment results will be of question-
able validity.

Consider an educational objective frequently
given by English teachers: "Students will learn to
state the main idea of a short story." In this objec-
tive, the critical verb is "state" and the noun phrase
is "main idea of a short story." But there are mul-
tiple ways students can learn to state a main idea.
For example, students can state the main idea by
remembering what the teacher has told them about
the story's main idea during instruction (e.g., "This
is the main idea of short story A."). Students can
also state the main idea based on inferences they
make from key information provided in the short
story. In this case, students learn by understanding
(since inferring lies within Understand in the Tax-

onomy Table). Alternatively, students can state a
story's main idea by following a set of steps the
teacher has taught them to help find main ideas, or
applying procedural knowledge. Finally, students

can state the main idea by differentiating key points
from supporting details. In this case, because dif:
ferentiating lies within Analyze in the Taxonomy
Table, students would learn by analyzing. In a class-
room or statewide assessment, then, test items or as-
sessment tasks for the objective "Students will learn
to state the main idea of a short story" could focus
on remembering factual knowledge, understanding,
applying procedural knowledge, or analyzing.

To avoid this confusion, we have suggested that
the 19 cognitive processes identified in the revised
Taxonomy (or, alternatively, the six process catego-
ries) should be used as the verbs when stating ob-
jectives. Ambiguous verbs such as "state," "list,"
"demonstrate," and so on, should be used with great
care because many of these terms are more appli-
cable to assessment than to learning. For example,
students can demonstrate that they have remem-
bered what they should have remembered. At the
other end of the spectrum, they can demonstrate
the results of an extremely creative process. In be-
tween, they can demonstrate their ability to under-
stand, apply, analyze, and evaluate.

Another benefit of the revised Taxonomy is
to focus on methods of assessment linked with par-

ticular types of objectives. Consider, for example,
the following three objectives:

* Students can remember addition facts totaling 40.
* Students can recall definitions of social studies

terms.
* Students can recall important dates in the Civil

War.

Each of these objectives focuses on a differ-
ent subject area: mathematics, social studies, and
history. Yet, because all three objectives are ex-
amples of remembering factual knowledge, the ap-
propriate test items or assessment tasks will all be
quite similar. For example:

* List all pairs of whole numbers that sum to 40.
* List the social studies terms that match the fol-

lowing definitions.
* List the dates on which the following events in

the Civil War took place.

Thus, objectives as varied as remembering the al-
phabet, remembering the names for parts of a cell,
remembering the location of cities on a map, re-
membering key facts about various countries, and
other "remember factual knowledge" objectives will
typically be assessed by asking students to "state,"
"list," "label," or "name" the relevant factual
knowledge.

There are similar generalized assessment for-
mats and approaches for understanding conceptual
knowledge and applying procedural knowledge. We
know from the revised Taxonomy that conceptual
knowledge includes categories, principles, and
models. One way to determine if students under-
stand a particular category, for example, is to have
them determine whether a particular instance or
example falls within the category. In the revised
Taxonomy, this cognitive process would be termed
classifying, which lies within Understand. It is

important to note that this approach to assessment
is applicable regardless of the specific category
included in the objective (e.g., rational numbers,
sonnets, arachnids, civil law, or impressionist paint-
ings). One possible assessment format for all of
these would be: "Here is an example. Is this an
example of X?" where X could be replaced by a
rational number, sonnet, and so on.
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The Cognitive Process Dimension

The Knowledge 1. Remember 2. Understand 3. Apply 4. Analyze 5. Evaluate 6. Create

Dimension

A. Factual Objective 1 Objective 3
Knowledge

B. Conceptual Objective 2 Objective 4 Objective 3

Knowledge

C. Procedural
Knowledge

D. Metacognitive
Knowledge

Key

Objective 1: Remember the specific parts of the Parliamentary Acts.
Objective 2: Explain the consequences of the Parliamentary Acts for different colonial groups.
Objective 3: Choose a colonial character or group and write a persuasive editorial stating his/her/its 



Airasian and Miranda
Role of Assessment in the Revised Taxonomy

The Cognitive P'rocess Dimension

The Knowledge 1. Remember 2. Understand 3. Apply 4. Analyze 5. Evaluate 6. Create
Dimension

A. Factual Objective 1 Objective 3
Knowledge Days 2, 3, & 5 Days 8-10

Activities Activities
Assessment B Assessment C

B. Conceptual Objective 2 Days 6-7 Objective 4 Objective 3
Knowledge Days 1, 4-7 Activities Days 8-10 Days 8-10

Activities Activities Activities
Assessment A Assessment C

C. Procedural Day 4
Knowledge Activities

Assess-
_______________ ~~~ment C

D. Metacognitive
Knowledge

Key
Objective 1: Remember the specific parts of the Parliamentary Acts.
Objective 2: Explain the consequences of the Parliamentary Acts for different colonial groups.
Objective 3: Choose a colonial character or group and write a persuasive editorial stating his/her/its position on

the Acts.
Objective 4: Self- and peer edit the editorial.
Assessment A: Classroom Questions and Informal Observations
Assessment B: Quiz
Assessment C: Performance Assessment (editorial, with 10 evaluation criteria)

Figure 3. An 
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emphasizes the need to focus on the cognitive process-
es and types of knowledge required to achieve the
standards, rather than the specific or general types
of items included on the statewide assessments.
Once determined, this knowledge of relevant cog-
nitive processes and types of knowledge (a kind of
educator metacognitive knowledge) can be used to
make necessary adjustments in curriculum and in-

struction that are needed to improve the effective-
ness of the entire educational system.

Reference
Haladyna, T. & Roid, G. (1981). The role of instructional

sensitivity in the empirical review of criterion-refer-
enced test items. Journal of Educational Measure-
ment, 18, 39-53.

iI�

254



Lorin W Anderson

Curricular Alignment: A Re-Examination

THERE IS A STORY that needs to be told. . . . It is
a story about children and also about curricu-

la-curricula transforming national visions and aims
into intentions that shape children's opportunities for
learning through schooling. (Schmidt & McKnight,
1995, p. 346)
We must "[change] the question from 'What stu-
dents know and can do' to 'What students know and
can do as a result of their educational experiences."'
(Burstein & Winters, 1994)

During the past half-century there has been a
growing body of evidence supporting a fundamen-
tal educational truism: that what and how much
students are taught is associated with, and likely
influences, what and how much they learn. In fact,
the results of several fairly recent studies suggest
that, in terms of measured student achievement,
what students are taught is more important than
how they are taught (Alton-Lee & Nuthall, 1992;
Breitsprecher, 1991; Gamoran, Porter, Smithson,
& White, 1997). Over time, different terminology
has been used to denote the "what" of teaching.
The three terms that have generated the most re-
search interest are "content coverage," "opportunity
to learn," and "curriculum alignment." Important-
ly, these are not just different labels for the same
basic idea; there are important conceptual distinc-
tions underlying them. These distinctions can be
understood by examining Figure 1.

Content Coverage, Opportunity to
Learn, and Curriculum Alignment
Figure 1 contains three primary components

of curriculum: objectives (also known in today's
vocabulary as content standards or curriculum stan-
dards), instructional activities and supporting ma-
terials, and assessments (including standardized
tests). The sides of the triangle represent relation-
ships between pairs of components: objectives with
assessments (side A), objectives with instructional
activities and materials (side B), and assessments
with instructional activities and materials (side C).

Traditionally, the issue of the relationship be-
tween objectives and assessments (side A) has fallen
under the "tests and measurement" umbrella of con-
tent validity. That is, to what extent does the test
measure the important curricular objectives? This re-
mains an important question, as evidenced by recent
stucies conducted by Buckendahl, Plake, Impara, and
Irwin (2000), Kendall (1999), and Webb (1999).

Both content coverage and opportunity to
learn, as defined by Burstein (1993), have to do
with the relationship of instructional activities and
materials with assessments (side C). The primary
difference between the two concepts is where the
analysis begins. Studies of content coverage typi-
callv begin with an examination of the instructional
activ/ities and materials (particularly the materials).
The question is, "Is what we are teaching being test-
ed?' Examples of early studies of content coverage
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Standards/Objectives (S/0)

C
Assessments/Tests (A/T) Instructional Activities

and Materials (IAM)

Figure 1. Relationships Among Standards/Objectives, Instructional Activities and Materials, and Assess-
ments/Tests.

include Good, Grouws, and Beckerman's (1978) study
of the relationship of the number of textbook pages
covered with mathematics achievement test scores,
and Anderson, Evertson, and Brophy's (1979) study
of the number of basal readers completed by first-
grade reading groups in relation to reading achieve-
ment test scores. More recent studies of content
coverage have been reported by Elia (1994), Gamo-
ran, Porter, Smithson, and White (1997), Kim
(1993), Muthen et al. (1995), and Schmidt and
McKnight (1995).

In contrast to content coverage, studies of
the opportunity to learn typically begin with an
examination of the assessment tasks or test items.
The question is, "Are we teaching what is being test-
ed?" Cooley and Leinhardt (1980), for example, asked
teachers to estimate the percentage of their students
who had been taught the minimum material neces-
sary to pass each item on a standardized achieve-

ment test. In a related study, Leinhardt, Zigmond,
and Cooley (1981) asked teachers to indicate
whether each student or sample of students had
been taught the information required to answer spe-
cific test items. Similarly, Winfield (1993) asked
teachers to rate each of 34 test items on a five-
point scale in terms of "(a) the number of times a
mathematics concept was taught, (b) the frequency
of review or reteaching the concept, (c) the num-
ber of settings in which the particular test format
was used to teach the concept, (d) the frequency of
usage of the format, (970 340 175.7 01 65.in 9times 

sttics concept 

scale 

(d) to 
(19pr), 
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First, what about side B of the triangle? Second,
where does curriculum alignment fit into all of this?
With respect to the first question, there have been
several studies of the relationship of objectives 
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matters at virtually every grade or school level. It
addresses each of the three problems associated
with the Gamoran et al. framework. First, it con-
tains 24 cells (not 558). Furthermore, as illustrated
by the vignettes included in the revised Taxonomy
volume and the Ferguson and Byrd 
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The Value of Curriculum Alignment
Even if the reader is convinced that the Tax-

onomy Table is a useful tool for estimating and
increasing curriculum alignment, one question re-
mains: Why should teachers be concerned about
curriculum alignment? At least four answers to this
question can be given.

The first is foreshadowed by the quotations with
which this article began. Leigh Burstein was correct.
We need to be more concerned with what students
have learned as a result of their schooling experience
than with what they know and can do regardless of
the source of that knowledge or those skills. Bill
Schmidt and Curtis McKnight also were right. Pro-
viding or denying opportunities to learn results in a
very different education for different students. In sum-
marizing the results of their research in New Zealand,
Adrienne Alton-Lee and Graham Nuthall stated:
"Our exploratory studies revealed that the curricu-
lum excluded or marginalized people by race and
gender . . . and that these processes led to different
experiences for different . . . students" (p. 6). Or,
in the 





Additional Resources for Classroom Use
Krathwohl, A Revision of Bloom's Taxonomy:
An Overview (pp. 212-218)

1. Hannah, L.S., & Michaelis, J.U. (1977). A
comprehensive framework for instructional ob-
jectives: A guide to systematic planning and
evaluation. Reading, 
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Washington, DC: American Psychological As-
sociation.

Part of a series on the 
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respects, Marzano's taxonomy is similar to the
revision described in this issue of TIP. At the same
time, there are notable differences that should be
evident to those reading both volumes.

Ferguson, Using the Revised Taxonomy to Plan
and Deliver Team-Taught, Integrated, Themat-
ic Units (pp. 238-243)

1. Meinbach, A.M., Rothlein, L., & Fredericks,
A.D. (2000). The complete guide to thematic
units: Creating the integrated curriculum (Rev.
ed.). Norwood, MA: Christopher-Gordon.

Aimed at teachers of primary through interme-
diate grades, this guide is divided into two parts.
Part I contains 
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self-reflection. Airasian views classroom assess-
ment as an everyday, ongoing, integral part of
teaching, not something that is separated from
life in classrooms. The organization of the text
follows the natural progression of teacher deci-
sion making-from organizing the class as a
learning community to planning and conducting
instruction to the formal evaluation of learning,
and, finally, to grading.

2. Stiggins, R.J. (2001). Student-involved class-

room 2. 
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