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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 conve-
nient reference, it 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, respectively. 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
placed in the cells of the table. It should be possible to place any educational
objective that has a cognitive emphasis in one or more cells of the table.

CATEGORIES OF

THE KNOWLEDGE DIMENSION

After considering the various designations of knowledge types, especially de-
velopments in cognitive psychology that have taken place since the original
framework’s creation, we settled on four general types of knowledge: Factual,
Conceptual, Procedural, and Metacognitive. Table 3.2 summarizes these four ma-
jor types of knowledge and their associated subtypes.

Factual knowledge 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, Conceptual knowledge 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 knowledge is “knowledge of how to do something” (p. 52). It in-
cludes knowledge of skills and algorithms, 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, Metacognitive knowledge is
“knowledge about cognition in general as well as awareness of and knowledge
about one’s own cognition” (p. 55). It encompasses strategic knowledge; knowl-
edge about cognitive tasks, including contextual and conditional knowledge;
and self-knowledge. Of course, certain aspects of metacognitive knowledge are
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3.2 THE MaAJOR TYPES AND SUBTYPES OF THE
; KNOWLEDGE DIMENSION*

MaJoR TYPES ANMD SUBTYPES
G. lAl. F.

ZREATE

Aa. Knowledge of terminology
As. Knowledge of specific details and
elements

TR R

Ba. Knowledge of classifications and
categories

Be. Knowledge of principles and
generalizations

Bc. Knowledge of theories, models, and
structures

€a. Knowledge of subject-specific skills and
algorithms

Ps. Knowledge about cognitive tasks,
y: including appropriate contextual and
conditional knowledge

De. Self-knowledge

EXAMPLES

Technical vocabulary, musical symbols
Major natural resources, reliable sources of

information

Periods of geological time, forms of business
ownership
Pythagorean theorem, law of supply and demand

Theory of evolution, structure of Congress

Skills used in painting with watercolors,
whole-number division algorithm
€s. Knowledge of subject-specific techniques Interviewing techniques, scientific method
and methods
- €e. Knowledge of criteria for determining
: when to use appropriate procedures

Criteria used to determine when to apply a
procedure involving Newton’s second law, criteria
used to judge the feasibility of using a particular
method to estimate business costs

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

Knowledge that critiquing essays is a personal
strength, whereas writing essays is a personal weak-
ness; awareness of one’s own knowledge level
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not the same as knowledge that is defined consensually by experts. This issue is
discussed in more detail in Chapter 4.

CATEGORIES OF THE COGNITIVE PROCESS DIMENSION

The categories 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 cal‘eguriezi range from the
cognitive processes most commonly 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
instructional 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 one another as well as to an overall structure or purpose. Evaluate
means making judgments based on criteria and /or standards. Finally, Creale is
putting elements together to form a novel, coherent whole or to make an origi-
nal product.

Each of the six major categories is associated with two or more specific cog-
i 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, recogniz-
ing and recalling are associated with Remember; interpreting, exemplifying, clas-
sifying, summarizing, inferring, comparing, and explaining are associated with
Understand; executing and implementing with Apply; and so on.
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THE TAXONOMY TABLE AND OBJECTIVES!
A DIAGRAMMATIC SUMMARY
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Figure 3.1 depicts the analytic journey 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 categories
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 on
the larger categories. Likewise, the noun is examined in the context of the four
types in the knowledge dimension: Factual, Conceptual, Procedural, and Metacog-
nitive. 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 whether these
classifications are aligned. This latter process is illustrated in the vignettes in |
Chapters 8-13. i
Consider the rather straightforward example shown in Figure 3.1: “The
student will learn to apply the reduce-reuse-recycle approach to conservation.”
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3.3 THE SIX CATEGORIES OF THE COGNITIVE PROCESS
DIMENSION AND RELATED COGNITIVE PROCESSES*

COGNITIVE PROCESSES

PROCESS
AND EXAMPLES

CATEGORIES

1.1 RECOGNIZING (e.g.. Recognize the dates of important events in U.S, history)

1.2 RECALLING (e.g., Recall the dates of important events in U.5. history)

2. 1n1'l:|| PRETIMNG Eg., Phrase important speeches and Enta}
2.2 EXEMPLIFYING (e.g., Give examples of various artistic painting styles)

2.3 CLASSIFYING (e.g., Classify observed or described cases of mental disorders)

2.4 SUMMARIZING (e.g., Write a short summary of the events portrayed on videotapes)

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

2.6 COMPARING {e.g.. Compare historical events to contemporary situations)
2.7 EXPLAINING (e.g., Explain the causes of important eighteenth-century events in France)

(e.g., Divide one whole number by another whole number, both with multiple digits)
(e.g., Determine in which situations Newton's second law is appropriate)

3.1 EXECUTING

3.2 IMPLEMENTING

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

(e.g., Structure evidence in a historical description into evidence for and against a
particular historical explanation)

(e.g., Determine the point of view of the author of an essay in terms of his

or her political perspective)

4.1 DIFFERENTIATING
4.2 ORGANIZIING

4.3 ATTRIBUTING

(e.g., Determine whether a scientist’s conclusions follow from observed data)
(e.g., Judge which of two methods is the best way to solve a given problem)

5.1 CHECKING

5.2 CRITIGQUING

e.g.. Generate hypotheses to acount for an observed phenomenon)
(e.g., Plan a research paper on a given historical topic)
{e.g., Build habitats for certain species for certain purposes)

6.1 GENERATING
6.2 PLANNING

6.3 PRODUCING

i
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FIGURE 3.1

HowW AM OBJECTIVE (THE STUDENT WILL LEARN TO APPLY THE REDUCE-REUSE-

RECYCLE AFPFROACH TO CONSERVATION) IS CLASSIFIED IN THE TAXONOMY TABLE

-
J
MNoun

the reduce-reuse-recycle
approach to conservation

Educational Objective

Knowledge Dimension

A. Factual knowledge

B. Conceptual knowledge

_| C. Procedural knowledge
(the reduce-reuse-recycle
approach to conservation)

D. Metacognative knowledge

_~| The student will leam to apply the reduce-reuse-recycle
approach to conservation.

Verb

apply

1. Remember
2. Understand

4. Analyze
5. Evaluate
I 6. Create

Cognitive Process Dimension

3. Apply (apply)
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Chapter 3 The Taxonomy Table a3

The verb is “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 techniques are associated
with Procedural knowledge. Thus, this objective is placed in the cell correspond-
ing to the intersection of Apply and Procedural knowledge.

Unfortunately, classifying objectives is often more difficult than this exam-
ple suggests. There are two reasons for this difficulty. The first is that state-
ments of objectives may contain more than verbs and nouns. In 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” (i.e., “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
wiorks 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 clarifies the meaning of “criteria.” So, modifying phrases or
clauses should be ignored in classifying the objective; they may cause confu-
sion when one is attempting 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 learn to describe 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. Recalling, interpreting, ex-
plaining, and generating 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 objectives, the noun tells us little 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 to evaluate editorials 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. In this case, the knowledge is
implicit—namely, the criteria students should use 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 classified as Evaluate and Conceptual knowledge.

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

The first objective is “The student should be able to plan a unit of instruc-
tion for a particular teaching situation” (Handbook, 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 Conceptual knowledge, the second row of the Taxonomy Table (i.e.,
row B). Referring to Table 3.3, we see that “planning” is the second cognitive
process within Create, the sixth column of the Taxonomy Table (i.e., column 6).
Our analysis suggests that the objective falls into the cell corresponding to the
intersection of row B, Conceptual 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
knowledge or Conceptual knowledge. Which type it is depends on (1) the structure
of the account, (2) the way the account is “introduced” to the students, or most
likely (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). Attributing is associated with Analyze, a category at a much higher
level of complexity. So we place the objective somewhere in the fourth column,
Analyze. Since the knowledge could be either of two types, Factual knowledge or
Conceptual knowledge, we place the objective in two cells, one corresponding to
the intersection of Analyze and Factual knowledge (cell A4) and the other to the
intersection of Analyze and Conceptual knowledge (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 knowledge.
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 person 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 may differ. So, other sources of infor-
mation to be considered are observations of classrooms, 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.

WHY 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 within our framework permits educators fo ex-
amine objectives from the student's point of view. What is it that students must
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MaJOR TYPES AND SUBTYPES

EXAMPLES

Aa, Knowledge of terminology

Ap. Knowledge of specific details and
elements

Ba. Knowledge of classifications and
categories

Be. Knowledge of principles and
generalizations

Be. Knowledge of theories, models, and
structures

Technical vocabulary, music symbols

Major natural resources, reliable sources of
information

Periods of geological time, forms of business
ownership

Pythagorean theorem, law of supply and den

Theory of evolution, structure of Congress
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€e. Knowledge of criteria for determining
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Skills used in painting with water colors,
whole-number division algorithm

Interviewing techniques, scientific method

Criteria used to determine when to apply a
procedure involving Newton's second law, cr
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