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CHAPTER ONE

A New Perspective on
Educational Objectives

T his handbook is a guide to the design and assessment of educational objec-
tives. It is a practical application of The New Taxonomy of Educational
Objectives (Marzano & Kendall, 2007). While the New Taxonomy has a number
of potential uses, here we focus on designing and assessing educational objectives.
As indicated by its title, The New Taxonomy is designed as a replacement for
Bloom et al.’s taxonomy, published in 1956 (Bloom, Englehart, Furst, Hill, &
Krathwohl, 1956) Although that work was powerful and enduring, it had some
flaws and inconsistencies that can now be reconciled, given the sixty-plus years of
research and theory since its publication (for a detailed discussion, see Marzano &
Kendall, 2007).

Bloom’s taxonomy made a major contribution to the science of designing edu-
cational objectives. Indeed, prior to its publication, there was not much agreement
as to the nature of objectives. Bloom adopted Ralph Tyler’s (Airasian, 1994)
notion that an educational objective should contain a clear reference to a specific
type of knowledge as well as the behaviors that would signal understanding or
skill related to that knowledge.

Like Bloom’s taxonomy and others based on it (e.g., Anderson et al., 2001),
the New Taxonomy has a specific syntax for educational objectives. We use the
following stem for all objectives: The student (or students) will be able to . . . plus
a verb phrase and an object. The verb phrase states the mental process that is to be
employed while completing the objective, and the object is the knowledge that is
the focus of the objective.

The New Taxonomy can be represented as depicted in Figure 1.1. The rows
on the left-hand side of Figure 1.1 represent three systems of thought and in
the case of the cognitive system, four subcomponents of that system. The columns
on the right-hand side of Figure 1.1 depict three different types or domains of
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Figure 1.1  The New Taxonomy
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Source: Marzano & Kendall (2007)

knowledge: information, mental procedures, and psychomotor procedures. In
effect, the New Taxonomy is two-dimensional. One dimension addresses three
domains of knowledge; the other addresses levels of mental processing.

One of the defining differences between Bloom’s taxonomy and the New
Taxonomy is that the New Taxonomy separates various types of knowledge from
the mental processes that operate on them. This is depicted in Figure 1.2.

As shown in Figure 1.2, Bloom included knowledge as a component of his
taxonomy. About this, Bloom and his colleagues (1956) noted,

By knowledge, we mean that the student can give evidence that he
remembers either by recalling or by recognizing some idea or phenome-
non with which he has had experience in the educational process. For our
taxonomy purposes, we are defining knowledge as little more than the
remembering of the idea or phenomenon in a form very close to that in
which it was originally encountered. (pp. 28-29)
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Figure 1.2  Knowledge as Addressed in the Two Taxonomies
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On the other hand, Bloom identified specific types of knowledge within the
knowledge category. These included

Terminology

Specific facts

Conventions

Trends or sequences
Classifications and categories
Criteria

Methodology

Principles and generalizations

Theories and structures

Thus within his knowledge category, Bloom included various forms of knowl-
edge as well as the ability to recall and recognize that knowledge. This mixing of
types of knowledge with the various mental operations that act on knowledge is
one of the major weaknesses of Bloom’s Taxonomy since it confuses the object of
an action with the action itself. The New Taxonomy avoids this confusion by pos-
tulating three domains of knowledge that are operated on by the three systems of
thought and their component elements. It is the systems of thought that have the
hierarchical structure that constitutes the New Taxonomy.

We consider the specifics of the New Taxonomy in Chapter 2. Here we briefly
introduce the framework to demonstrate the nature and format of the educational
objectives that can be designed and assessed using it. To illustrate, consider Figure 1.3.

3
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Figure 1.3

Taxonomy

General Form of Educational Objectives for Each Level of the New

New Taxonomy

Level Operation General Form of Objectives
Level 6: Examining The student will be able to identify how important
Self-System Importance the information, mental procedure, or psychomotor
Thinking procedure is to him or her and the reasoning underlying
this perception.
Examining The student will be able to identify beliefs about his or
Efficacy her ability to improve competence or understanding
relative to the information, mental procedure, or
psychomotor procedure and the reasoning underlying
this perception.
Examining The student will be able to identify his or her emotional
Emotional responses to the information, mental procedure, or
Response psychomotor procedure and the reasons for these
responses.
Examining The student will be able to identify his or her overall level
Motivation of motivation to improve competence or understanding
relative to the information, mental procedure, or
psychomotor procedure and the reasons for this level
of motivation.
Level 5: Specifying The student will be able to establish a goal relative to
Metacognition Goals the information, mental procedure, or psychomotor
procedure and a plan for accomplishing that goal.
Process The student will be able to monitor progress toward the
Monitoring accomplishment of a specific goal relative to the
information, mental procedure, or psychomotor procedure.
Monitoring The student will be able to determine the extent to which
Clarity he or she has clarity about the information, mental
procedure, or psychomotor procedure.
Monitoring The student will be able to determine the extent to which
Accuracy he or she is accurate about the information, mental

procedure, or psychomotor procedure.

Level 4:
Knowledge
Utilization

Decision Making

The student will be able to use the information, mental
procedure, or psychomotor procedure to make decisions
in general or make decisions about the use of the
information, mental procedure, or psychomotor procedure.

Problem Solving

The student will be able to use the information, mental
procedure, or psychomotor procedure to solve problems in
general or solve problems about the information, mental
procedure, or psychomotor procedure.

Experimenting

The student will be able to use the information, mental
procedure, or psychomotor procedure to generate
and test hypotheses in general or generate and test
hypotheses about the information, mental procedure,
or psychomotor procedure.
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New Taxonomy
Level

Operation

General Form of Objectives

Investigating

The student will be able to use the information,
mental procedure, or psychomotor procedure to
conduct investigations in general or conduct
investigations about the information, mental
procedure, or psychomotor procedure.

Level 3: Analysis Matching The student will be able to identify important
similarities and differences relative to the
information, mental procedure, or psychomotor
procedure.

Classifying The student will be able to identify superordinate

and subordinate categories relative to the
information, mental procedure, or psychomotor
procedure.

Analyzing Errors

The student will be able to identify errors in the
presentation or use of the information, mental
procedure, or psychomotor procedure.

Generalizing

The student will be able to construct new
generalizations or principles based on the
information, mental procedure, or psychomotor
procedure.

Specifying

The student will be able to identify logical
consequences of the information, mental
procedure, or psychomotor procedure.

Level 2:
Comprehension

Integrating

The student will be able to identify the basic
structure of the information, mental procedure,
or psychomotor procedure and the critical as
opposed to noncritical characteristics.

Symbolizing

The student will be able to construct an accurate
symbolic representation of the information,
mental procedure, or psychomotor procedure
differentiating critical and noncritical elements.

Level 1: Retrieval

Recognizing

The student will be able to validate correct
statements about features of information,
but not necessarily understand the structure
of the knowledge or differentiate critical and
noncritical components.

Recalling

The student will be able to produce features of
information, but not necessarily understand the
structure of the knowledge or differentiate critical
and noncritical components.

Executing

The student will be able to perform a procedure
without significant error, but not necessarily
understand how and why the procedure works.

Source: Marzano & Kendall (2007)
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The rows of Figure 1.3 represent the various levels of the New Taxonomy. The
third column of Figure 1.3 portrays a generic form of the objectives that might be
generated for each level of the New Taxonomy. Subsequent chapters provide spe-
cific examples of educational objectives, along with tasks that might be used to
assess those objectives, for each level of the New Taxonomy across the three
domains of knowledge. To obtain a sense of the objectives that might be generated
and assessed using the New Taxonomy it is useful to start with retrieval objectives—
the bottom of the New Taxonomy.

Retrieval objectives involve the recognition, recall, and execution of basic
information and procedures. These are very common in education and were
addressed in Bloom’s “knowledge” level.

Comprehension objectives involve identifying and symbolizing the critical
features of knowledge. These too are quite common among educational objec-
tives. Comprehension in the New Taxonomy is similar to comprehension in
Bloom’s taxonomy; however, Bloom’s taxonomy does not contain a process akin
to symbolizing knowledge.

Analysis objectives involve reasoned extensions of knowledge. They are
sometimes referred to as higher order in that they require students to make infer-
ences that go beyond what was directly taught. The New Taxonomy involves five
types of analysis processes: matching, classifying, analyzing errors, generating,
and specifying. Matching in the New Taxonomy is similar to what Bloom refers
to as analysis of relationships within Level 4.0 (analysis) of his taxonomy.
Classifying in the New Taxonomy is similar to what Bloom refers to as identify-
ing a set of abstract relations within Level 5.0 (synthesis) of his taxonomy.
Analyzing errors in the New Taxonomy is similar to what is referred to as judging
internal evidence within Level 6.0 (evaluation) of Bloom’s taxonomy. It is also
similar to analysis of organizing principles within Level 4.0 (analysis) of Bloom’s
taxonomy. Generalizing and specifying in the New Taxonomy are embedded in
many components from Levels 4, 5, and 6 of Bloom’s taxonomy.

Knowledge utilization objectives are employed when knowledge is used to
accomplish a specific task. Such objectives are frequently a part of what some
educators refer to as authentic tasks. The New Taxonomy includes four knowledge
utilization processes: decision making, problem solving, experimenting, and inves-
tigating. The overall category of knowledge utilization is most closely related to
synthesis (Level 5.0) in Bloom’s taxonomy.

Metacognitive objectives address setting and monitoring goals. Although the
importance of these behaviors is recognized by educators, it is rare that specific
objectives are written that involve metacognition. The New Taxonomy includes
four types of metacognitive processes: specifying goals, process monitoring, mon-
itoring clarity, and monitoring accuracy. No obvious corollary can be found in
Bloom’s taxonomy.
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Self-system objectives address attitudes, beliefs, and behaviors that control
motivation. As is the case with metacognition, self-system processes seem to be
valued by educators but are rarely addressed in terms of explicit objectives. The
New Taxonomy includes four types of self-system processes: examining impor-
tance, examining efficacy, examining emotional response, and examining overall
motivation. No obvious corollary can be found in Bloom’s taxonomy.

CONCLUSIONS

As illustrated in very general terms in Figure 1.3, the New Taxonomy can be used
to generate and assess a wide range of objectives covering three domains of
knowledge (information, mental procedures, and psychomotor procedures) and
three categories of processes (cognitive, metacognitive, and self-system). This is
not to say that schools and districts should include objectives for all six levels of
the New Taxonomy at all grade levels. As we demonstrate in Chapter 9, we
recommend that metacognitive and self-system thinking be considered a comple-
mentary and supportive curriculum to the first four levels of the New Taxonomy
(retrieval, comprehension, analysis, and knowledge utilization), which are consid-
ered more traditionally academic in nature.

7






CHAPTER Two

The New Taxonomy in Brief

T his chapter briefly describes the various components of the New Taxonomy
as a foundation for understanding the discussion in subsequent chapters.
We strongly recommend that readers become familiar with the book The New
Taxonomy of Educational Objectives (Marzano & Kendall, 2007) to obtain a com-
prehensive understanding of the research and theory supporting the model.
Readers who are thoroughly familiar with The New Taxonomy of Educational
Objectives might wish to skip this chapter.

THE DoMAINS OF KNOWLEDGE DIMENSION

Knowledge can be organized into three broad domains: information, mental pro-
cedures, and psychomotor procedures.

The Domain of Information

The domain of information, sometimes referred to as declarative knowledge,
has a hierarchic structure in its own right. At the bottom of the informational
hierarchy are vocabulary terms. A vocabulary term is a word or phrase about
which a student has an accurate, but not necessarily deep, level of understand-
ing. For example, a student might have a general understanding of the term
asteroids but know little of the nuances regarding its defining characteristics and
its similarities and differences with comets and meteors. Whether or not a term
is considered a vocabulary term within the New Taxonomy is totally a function
of instruction. To illustrate, consider the term habitat. Obviously it could be the
topic of an entire unit of instruction or even more. In this case, habitat would not
be considered a vocabulary term. Rather it would be an organizing concept with
a variety of related generalization, principles, and facts. In contrast, if treated as
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a vocabulary term, habitat would be addressed very briefly, and the expectation
would be that students have a surface level understanding only of some basic
characteristic. Instructional focus and intent, then, are major determinants
when classifying types of knowledge in the New Taxonomy. This is an impor-
tant awareness to keep in mind when classifying any type of knowledge—
information, mental procedures, or psychomotor procedures—as it relates to the
New Taxonomy.

At a level above vocabulary terms are facts. Facts present information about
specific persons, places, things, and events. To illustrate, “The Battle of Gettysburg
was pivotal to the outcome of the Civil War” is a fact. One characteristic of facts
is that they commonly involve the definite article the with reference to their
subject. Instruction again plays a critical role in determining whether specific
informational knowledge is considered a fact. To illustrate, consider the statement,
“The human skeleton has characteristics similar to and different from the skeleton
of a chimpanzee.” If the expectation is that students simply know this piece
of information without being able to elaborate on specific similarities and differ-
ences, then it would be considered a simple fact. However, if the expectation is
that students can provide detailed examples of the similarities and differences,
then the statement would be considered a generalization. Again, instructional
focus and intent are the determiners of the precise classification for a knowledge
component.

At the top of the hierarchy are more general structures, such as generalizations
and principles. The statement “Specific battles sometimes disproportionately
influence the outcome of a war” is a generalization. As mentioned previously, to
be considered a generalization, the expectation would be that students can provide
detailed examples of this statement.

The various types of knowledge within the information domain are described
in more detail in Figure 2.1.

For the sake of clarity and ease of use, the New Taxonomy organizes the types
of information into two broad categories: details and organizing ideas. Details
include vocabulary terms, facts, and time sequences; organizing ideas include gen-
eralizations and principles.

Details
e Vocabulary terms
e Facts
e Time sequences

Organizing ideas
e Principles
e Generalizations
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Figure 2.1  Types of Informational Knowledge

Vocabulary Terms

At the most specific level of informational knowledge are vocabulary terms. In this system, knowing a
vocabulary term means understanding the general meaning of a word. For example, when students
understand declarative knowledge at the level of a vocabulary term, they have a general idea of
what the word means and no serious misconceptions about its meaning. To organize classroom
content as vocabulary terms is to organize it as independent words. The expectation is that students
have an accurate but somewhat surface-level understanding of the meaning of these terms.

Facts

Facts are a very specific type of informational content. Facts convey information about specific
persons, places, living and nonliving things, and events. They commonly articulate information such
as the following:

e The characteristics of a specific real or fictitious person (e.g., The fictitious character Robin
Hood first appeared in English literature in the early 1800s).

e The characteristics of a specific place (e.g., Denver is in the state of Colorado).

e The characteristics of specific living and nonliving things (e.g., My dog, Tuffy, is a golden
retriever; the Empire State Building is over 100 stories high).

e The characteristics of a specific event (e.g., Construction began on the Leaning Tower of
Pisa in 1174).

Time Sequences

Time sequences include important events that occurred between two points in time. For example,
the events that occurred between President Kennedy’s assassination on November 22, 1963, and
his burial on November 25, 1963, are organized as a time sequence in most people’s memories.
First one thing happened, then another, then another.

Generalizations

Generalizations are statements for which examples can be provided. For example, the statement
“U.S. presidents often come from families that have great wealth or influence” is a generalization,
for which examples can be provided. It is easy to confuse some generalizations with some facts.
Facts identify characteristics of specific persons, places, living and nonliving things, and events,
whereas generalizations identify characteristics about classes or categories of persons, places,
living and nonliving things, and events. For example, the statement “My dog, Tuffy, is a golden
retriever” is a fact. However, the statement “Golden retrievers are good hunters” is a generalization.
In addition, generalizations identify characteristics about abstractions. Specifically, information
about abstractions is typically stated in the form of generalizations. With these distinctions noted, if
a generalization (or principle) is treated as an isolated piece of information with no supporting
examples or applications, then it should be classified as a fact. Instructional focus and intent are
determining factors in the classification of information as generalizations versus facts. The following
are examples of the various types of generalizations:

o Characteristics of classes of persons (e.g., It takes at least two years of training to become
a fireman.)

e Characteristics of classes of places (e.g., Large cities have high crime rates.)

e Characteristics of classes of living and nonliving things (e.g., Golden retrievers are good
hunting dogs; Firearms are the subject of great debate.)

e Characteristics of classes of events (e.g., Super Bowls are premier sporting events in the
United States.)

¢ Characteristics of abstractions (e.g., Love is one of the most powerful human emotions.)

(Continued)
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Figure 2.1 (Continued)

Principles

Principles are specific types of generalizations that deal with relationships. In general, there are two
types of principles found in school-related declarative knowledge: cause—effect principles and
correlational principles.

Cause—effect principles. These principles articulate causal relationships. For example, the
sentence “Tuberculosis is caused by the tubercle bacillus” is a cause—effect principle. Although not
stated here, understanding a cause—effect principle includes knowledge of the specific elements
within the cause—effect system and the exact relationships those elements have to one another. To
understand the cause—effect principle regarding tuberculosis and the bacterium, one would have to
understand the sequence of events that occur, the elements involved, and the type and strength of
relationships between those elements. In short, understanding a cause—effect principle involves a
great deal of information.

Correlational principles. Correlational principles describe relationships that are not necessarily
causal in nature but in which a change in one factor is associated with a change in another factor.
For example, the following is a correlational principle: “The increase in lung cancer among women
is directly proportional to the increase in the number of women who smoke.”

Again, to understand this principle, a student would have to know the specific details about this
relationship, such as the general pattern, that the number of women who have lung cancer changes
at the same rate as the number of women who smoke changes.

These two types of principles are sometimes confused with cause—effect sequences. A cause—
effect sequence applies to a specific situation, whereas a principle applies to many situations. The
causes of the Civil War taken together represent a cause—effect sequence they apply to the Civil
War only. However, the cause—effect principle linking tuberculosis and the tubercle bacillus can be
applied to many different situations and many different people. Physicians use this principle to
make judgments about a variety of situations and a variety of people. The key distinction between
principles and cause—effect sequences is that principles can be exemplified in a number of
situations, whereas cause—effect sequences cannot—they apply to a single situation only.

Source: Marzano & Kendall (2007)

The Domain of Mental Procedures

Mental procedures—sometimes referred to as procedural knowledge—are dif-
ferent in form and function from information or declarative knowledge. Whereas
declarative knowledge can be considered the “what” of human knowledge, proce-
dural knowledge can be described as the “how-to.” One important characteristic of
procedural knowledge is that it contains information. Information is embedded in
the domain of mental procedures and the domain of psychomotor procedures.

Procedural knowledge typically starts out as declarative knowledge. To illus-
trate, consider the procedure for driving a car. In the initial stages, an individual
cannot actually drive the car but knows information about driving, such as the
location of the brake, the general flow of physical activity needed to turn in dif-
ferent directions, the general flow of activity needed to slow down, speed up, and
so on. The individual cannot perform the procedure but is aware of the require-
ments to do so. With practice over time, the individual learns to execute the pro-
cedure, sometimes with little conscious thought. At this point it is fully developed
procedural knowledge.
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Driving a car is an example of a psychomotor procedure in that it involves
physical action. An example of a mental procedure is editing a composition for
overall logic. Again, in the initial stages of learning how to edit for overall logic,
an individual must know some basic information, such as the characteristics of a
logical progression of ideas and the need to reread a composition a number of
times to edit effectively. With practice over time, the individual actually learns
how to execute the steps involved in editing for overall logic with relative ease.

At the top of the hierarchy of mental procedures are highly robust processes
that have a diversity of possible products or outcomes and involve the execution of
many interrelated subprocedures. Technically, such operations are referred to as
macroprocedures. The prefix macro indicates that the procedure is highly complex,
having many subcomponents that require some form of management. For example,
the procedure of writing fulfills the defining characteristics of a macroprocedure.

Somewhat in the middle of the hierarchy are mental procedures that do not
generate the variety of products possible from macroprocedures and do not incor-
porate the wide variety of subcomponents. These procedures are commonly
referred to as factics. For example, an individual may have a tactic for reading a
histogram. Tactics are made up of general rules with an overall flow of execution.
For example, a tactic for reading a histogram might include rules that address
(a) identifying the elements depicted in the legend, (b) determining what is reported
in each axis on the graph, and (c) determining the relationship between the ele-
ments on the two axes. Although there is a general pattern in which these rules are
executed, there is no rigid or set order. Again, instructional focus and intent are
major determiners in classifying a mental procedure as a macroprocedure versus
a tactic. To illustrate, consider the procedure of using a calculator. If approached
as a few basic operations, then it would be considered a tactic. However, if
approached as a complex set of interacting functions that can be used in a variety
of situations, then it would be considered a macroprocedure.

Algorithms are mental procedures that normally do not vary in application
once learned. They have very specific outcomes and very specific steps. Multi-
column addition and subtraction are illustrations of algorithms. Algorithms must
be learned to the level of automaticity to be useful.

The simplest type of mental procedure is a single rule or a small set of rules
with no accompanying steps. A single rule would consist of one IF-THEN rule—
IF situation X occurs, THEN perform action Y. For example, a rule for capitaliz-
ing the first word in a sentence is a single-rule procedure.

For the purpose of the New Taxonomy, it is useful to organize the domain of
mental procedures into two broad categories: those that, with practice, can be
executed automatically or with little conscious thought and those that must be
controlled. Tactics, algorithms, and single rules can be learned to the level of auto-
maticity or to the level of little conscious thought. Macroprocedures require con-
trolled execution. As a set, tactics, algorithms, and single rules will be referred to
as skills throughout the New Taxonomy; macroprocedures will be referred to

13
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simply as processes. Again the reader is cautioned that instructional focus and
intent play major roles in determining whether a mental procedure is considered a
process or a skill. Figure 2.2 depicts the two categories of mental procedures
within the New Taxonomy.

Figure 2.2  Categories of Mental Procedures

Processes ———— Macroprocedures
/ Tactics

Skills —  Algorithms
\ Single rules

Source: Marzano & Kendall (2007)

The Domain of Psychomotor Procedures

As the name implies, the psychomotor domain is composed of physical pro-
cedures. As is the case with the other two domains, the psychomotor domain can
be organized into a hierarchy. At the bottom of the psychomotor hierarchy are
foundational physical abilities upon which more complex procedures are devel-
oped. These include overall body equilibrium, speed of limb movement, manual
dexterity, and the like.

These foundational abilities are generally developed without formal instruc-
tion. Indeed, human beings perform all these physical functions naturally with a
certain degree of aplomb. However, this is not to say that these foundational skills
cannot be improved with instruction and practice. For example, with instruction,
a person’s manual dexterity can be improved. Therefore, it qualifies as a type of
knowledge in that it can be enhanced through instruction.

At a level up from basic foundational procedures are simple combination pro-
cedures, such as shooting a free throw in basketball. As their name implies, simple
combination procedures involve sets of foundational procedures acting in parallel.
Shooting a free throw in basketball is an example of a simple combination proce-
dure that involves the interaction of a number of foundational procedures, such as
wrist-finger speed, control precision, and arm-hand steadiness.

Finally, complex combination procedures use sets of simple combination pro-
cedures. For example, the act of playing defense in basketball involves the com-
bination skills of side-to-side movement with the body in a squatting position,
hand waving, and so on. Once again, instructional focus and intent commonly
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determine if a psychomotor procedure is classified as a simple combination pro-
cedure or a complex combination procedure. Consider for example, the procedure
of putting together a series of specific movements to create a dance segment. This
could be approached in a fairly simplistic manner (i.e., a simple combination pro-
cedure) or a complex manner involving sophisticated and highly nuanced transi-
tions (i.e., a complex combination procedure).

For the purposes of the New Taxonomy, it is useful to organize the procedures
in the psychomotor domain into two categories. This is illustrated in Figure 2.3.

Figure 2.3  Categories of Psychomotor Procedures

Processess ———— Complex combination procedures

/ Simple combination procedures

Foundational procedures

Skills

Source: Marzano & Kendall (2007)

In summary, for the purposes of the New Taxonomy, the components in the
three domains of knowledge have been organized as depicted in Figure 2.4.

Figure 2.4  Components of the Three Knowledge Domains

Information 1. Organizing ideas Principles
Generalizations

2. Details Time sequences
Facts
Vocabulary terms

Mental Procedures 1. Processes Macroprocedures
2. Skills Tactics
Algorithms
Single rules
Psychomotor Procedures 1. Processes Complex combination procedures
2. Skills Simple combination procedures

Foundational procedures

Source: Marzano & Kendall (2007)
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THE LEVELS OF PROCESSING DIMENSION

The second dimension of the New Taxonomy deals with levels of mental process-
ing that are applied to the three knowledge domains. There are three general sys-
tems of mental processing that operate in a coordinated fashion: the self-system,
the metacognitive system, and the cognitive system. This is depicted in Figure 2.5.

Figure 2.5  Six Levels of the New Taxonomy

Level 6 Self-System

Level 5 Metacognitive System

Level 4 Knowledge Utilization = —

Level 3 Analysis

Cognitive System

Level 2 Comprehension

Level 1 Retrieval I

Source: Marzano & Kendall (2007)

As shown in Figure 2.5, the cognitive system includes four subsystems that
have a hierarchic structure: retrieval, comprehension, analysis, and knowledge uti-
lization. This makes for a six-level taxonomy.

Level 1: Retrieval (Cognitive System)

Retrieval involves transferring what we know but are currently not thinking
about to a current state of attention. The process of retrieval differs somewhat,
depending upon the type of knowledge involved and the degree of processing
required. In the New Taxonomy, retrieval of information is either a matter of
recognition or recall. Recognition can be described as determining whether
incoming information is accurate, inaccurate, or unknown. Recall, by contrast,
requires not only some level of recognition, but in addition, the production of
related information. For example, a student who selects a synonym from among a
set of words relies upon recognition. A student asked to define a word or produce
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a synonym employs recall; in addition to recognizing the term, the student must
produce an appropriate response. This distinction constitutes a hierarchy of diffi-
culty within Level 1 of the New Taxonomy.

Although knowledge from the domain of information is only recognized or
recalled, knowledge from the domains of mental procedures and psychomotor
procedures can be executed as well. When the steps in a procedure are carried out,
something occurs, and a product results. For example, consider the procedure for
multicolumn subtraction; a quantity is computed when the steps are carried out.
Thus we say that procedural knowledge is executed, whereas information is rec-
ognized and recalled. However, it is also true that procedural knowledge can be
recognized and recalled, because all procedures contain embedded information.
(See previous discussion of mental procedures.)

Level 2: Comprehension (Cognitive System)

The process of comprehension within the cognitive system is responsible for
identifying the critical or defining attributes of knowledge. Comprehension, as
defined in the New Taxonomy, involves two related processes: integrating and
symbolizing.

Integrating

Integrating involves distilling knowledge down to its key characteristics orga-
nized in a parsimonious, generalized form. Effective learners pare down incoming
information to its gist. This explains why individuals usually do not remember the
specific facts in an interesting story they have read but do tend to recall the gen-
eral flow of information and events.

Symbolizing

Symbolizing is the comprehension process of creating a symbolic analog of
the knowledge that has been produced via the process of integrating. The symbolic
analysis is typically in the form of images. A popular form of symbolizing in
K-12 classrooms is graphic organizers, which combine language and symbols.
Symbolizing can also take the form of graphs, pictures, and pictographs.

Level 3: Analysis (Cognitive System)

Analysis in the New Taxonomy involves the reasoned extension of knowl-
edge. Analysis also goes beyond the identification of essential versus nonessential
characteristics that are a function of the process of comprehension. Analysis in
this context involves the generation of new information not already possessed
by the individual. There are five analysis processes: (1) matching, (2) classifying,
(3) analyzing errors, (4) generalizing and (5) specifying.

17
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Matching

Matching addresses the identification of similarities and differences
between knowledge components. The process of matching may be simple
or complex, depending on the demands of the task. At a simple level, matching
involves noticing basic similarities, like those between two dogs. At a more
complex level, matching involves comparing the same two dogs on character-
istics that are key features of their respective breeds and explaining how these
similarities and differences help that breed. It is the latter form of the task that
is referred to here as matching. Important components of the matching process
include

e Specifying the attributes or characteristics on which items being matched
are to be analyzed

e Determining how they are alike and different

e Stating similarities and differences as precisely as possible

Classifying

Classifying refers to organizing knowledge into meaningful categories. Like
matching, it is basic to human thought. Although learners use the process of clas-
sifying naturally, when used as an analytic tool, this process can be very challeng-
ing. Classifying is distinct from matching in that it focuses on superordinate and
subordinate categories, whereas matching focuses on similarities and differences.
Important components of the classifying process include

¢ Identifying the defining characteristics of the items to be classified

e Identifying a superordinate category to which the item belongs and explain-
ing why it belongs in that category

¢ Identifying one or more (if any) subordinate categories for the item and
explaining how they are related

Analyzing Errors

Analyzing errors addresses the reasonableness, logic, or accuracy of knowledge.
The existence of this cognitive function implies that information must be considered
reasonable for an individual to accept it as valid. To perform this function well, a
student must have a basic (but not necessarily technical) understanding of the nature
of evidence and well-formed arguments as well as various types of logical errors one
can make. Critical attributes of analyzing informational errors include

e Determining if information as presented appears reasonable
¢ Analyzing the information for logical errors and inaccuracies
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The foregoing discussion applies to error analysis involving information.
When the focus is on mental or psychomotor processes, analyzing errors is a quite
different matter. Given that procedures commonly involve bugs, analyzing errors
for mental and psychomotor procedures involves searching for and remediating
bugs. However, the process of analyzing errors must be guided by a conceptual
understanding of the procedure. Operationally, this means that students examine
the impact of each aspect of a mental or psychomotor procedure from the perspec-
tive of its contribution to the overall effectiveness of the procedures. Critical
attributes of analyzing errors for procedural knowledge include

e Identifying the impact each step or component of a procedure has on the
overall process
e Identifying and correcting a faulty or ineffective step or component

Generalizing

Generalizing, as defined in the New Taxonomy, is the process of constructing
new generalizations from information that is already known or observed. To illus-
trate, a student is involved in the analytic process of generalizing when he or she
designs a new generalization about “regions” from three generalizations that have
already been presented in class. Critical attributes of generalizing include

e Focusing on specific pieces of information or observations without making
assumptions

e Looking for patterns or connections in the information

e Making a general statement that explains the patterns or connections

Specifying

Specifying is the process of generating new applications of a known general-
ization or principle. To illustrate, a student is involved in the analytic process of
specifying by identifying a new situation or new phenomenon that is governed by
Bernoulli’s principle (which is commonly taught in high school to explain the con-
cept of lift). The student has taken known principles and identified a new applica-
tion previously not known to the individual.

Critical attributes of specifying include

e Identifying the generalizations or principles that apply to a specific situation

e Making sure that the specific situation meets the conditions that have to be
in place for the generalizations or principles to apply

e If the generalizations or principles do apply, identifying what conclusions
can be drawn or what predictions can be made
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Level 4: Knowledge Utilization (Cognitive System)

As their name implies, knowledge utilization processes are those employed
when an individual wishes to accomplish a specific task. For example, an engineer
might use the knowledge of Bernoulli’s principle to solve a specific problem
related to lift in the design of a new type of aircraft. Robust tasks are the venue in
which knowledge is rendered useful to individuals. In the New Taxonomy, four
general categories of knowledge utilization tasks have been identified: (1) deci-
sion making, (2) problem solving, (3) experimenting, and (4) investigating.

Decision Making

The process of decision making is used when an individual must select
between two or more alternatives. Decision making might be described as the
process by which an individual answers questions like “What is the best way to
_____ 7 or “Which of these is most suitable?” For example, individuals are
engaged in decision making when they use their knowledge of specific locations
within a city to identify the best site for a new park. Key elements of the decision-
making process include

¢ Identifying alternatives
¢ Identifying the criteria that will be used to judge the value of each alternative
e Selecting among alternatives based on a systematic application of criteria

Problem Solving

The process of problem solving is used when an individual attempts to accom-
plish a goal for which an obstacle exists. Problem solving might be described as
the process one engages in to answer questions such as “How will I overcome this
obstacle?” or “How will I reach my goal but still meet these conditions?” Critical
attributes of the problem solving process include

Identifying obstacles to the goal

Identifying alternative ways to accomplish the goal
Evaluating the alternatives

Selecting and executing the alternatives

Experimenting

Experimenting is the process of generating and testing hypotheses for the
purpose of understanding some physical or psychological phenomenon.
Experimenting might be described as the process used when answering questions
such as “How can this be explained?” or “Based on this explanation, what can be
predicted?” For example, an individual is involved in experimental inquiry when



The New Taxonomy in Brief

he or she generates and tests a hypothesis about the effect a new airplane wing
design will have on lift and drag. Critical attributes of experimenting include

e Making predictions based on known or hypothesized principles
e Designing a way to test the predictions using observational data
¢ Evaluating the validity of the principles based on the outcome of the test

Investigating

Investigating is the process of generating and testing hypotheses about past,
present, or future events. Investigating may be described as the process one goes
through when attempting to answer such questions as “What are the defining fea-
tures of 7" or “How did this happen?” or “Why did this happen?” or “What
would have happened if_____?” To illustrate, a student is involved in investigat-
ing when he or she examines possible explanations for the existence of the phe-
nomenon known as crop circles by examining what others have said or written on
the topic. Critical attributes of investigating include

¢ Identifying what is known or agreed upon regarding the phenomenon under
investigation

¢ Identifying areas of confusion or controversy regarding the phenomenon

¢ Providing an answer for the confusion or controversy using opinions and
arguments expressed by others

e Presenting a logical argument for the proposed answer

Level 5: Metacognition

The metacognitive system is responsible for monitoring, evaluating, and regu-
lating the functioning of all other types of thought. Taken together, these functions
are sometimes referred to as responsible for so-called executive control. Within the
New Taxonomy, the metacognitive system has four functions: (1) specifying goals,
(2) process monitoring, (3) monitoring clarity, and (4) monitoring accuracy.

Specifying Goals

One of the primary tasks of the metacognitive system is to establish clear
goals and plans for accomplishing those goals. In terms of the New Taxonomy, the
goal-setting function of the metacognitive system is responsible for establishing
clear learning goals for specific types of knowledge. For example, it would be
through the goal-specification function of the metacognitive system that a student
would establish a specific goal in terms of increasing competence at a specific
psychomotor skill taught in a physical education class. Along with the goal, the
student would establish a plan for accomplishing the goal.
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Process Monitoring

The process-monitoring component of the metacognitive system typically
monitors the effectiveness of a procedure as it is being carried out when a specific
goal has been identified. For example, the metacognitive system will monitor how
well a goal is being met relative to reading a bar graph or how well a goal is being
met relative to shooting free throws. Process monitoring also comes into play when
a long-term or short-term goal has been established for information, for example,
when a student has established the goal of better understanding polynomials.

Monitoring Clarity

Monitoring clarity and monitoring accuracy belong to a set of functions that
some researchers refer to as dispositional. The term disposition is used to indicate
that monitoring clarity and monitoring accuracy are ways in which an individual
is or is not disposed to approach knowledge. Monitoring clarity involves deter-
mining the extent to which an individual is free from indistinction and ambiguity
about knowledge.

Monitoring Accuracy

Monitoring accuracy involves determining the extent to which an individual
is correct in terms of understanding specific knowledge. It typically requires indi-
viduals to check their understanding by seeking out further information.

Level 6: Self-System Thinking

The self-system determines whether an individual will engage in or disengage
from a given task; it also determines how much energy the individual will bring to
the task. Once the self-system has determined what will be attended to, the func-
tioning of all other elements of thought (i.e., the metacognitive system, the cogni-
tive system, and the knowledge domains) are, to a certain extent, dedicated or
determined. There are four types of self-system thinking that are relevant to the
New Taxonomy: (1) examining importance, (2) examining efficacy, (3) examining
emotional response, and (4) examining overall motivation.

Examining Importance

One of the key determinants of whether an individual attends to a given type
of knowledge is whether that individual considers the knowledge important. What
an individual considers to be important is probably a function of the extent to
which it meets one of two conditions: it is perceived as instrumental in satisfying
a basic need, or it is perceived as instrumental in the attainment of a personal goal.
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Examining Efficacy

Relative to the New Taxonomy, examining efficacy involves examining the
extent to which an individual believes he or she has the ability, power or neces-
sary resources to gain competence relative to a specific knowledge component. If
a student believes he or she does not have the requisite ability, power, or resources
to gain competence in a specific skill, this might greatly lessen the motivation to
learn that knowledge even though it is perceived as important.

Examining Emotional Response

The influence of emotion in human motivation is becoming increasingly clear.
Relative to the New Taxonomy, examining emotions involves analyzing the extent
to which an individual has an emotional response to a given knowledge compo-
nent and the part that response plays in one’s motivation.

Examining Overall Motivation

As might be inferred from the previous discussion, an individual’s motivation
to initially learn or increase competence in a given knowledge component is a
function of three factors: (1) perceptions of its importance, (2) perceptions of effi-
cacy relative to learning or increasing competency in the knowledge component,
and (3) one’s emotional response to the knowledge component. This is depicted in
Figure 2.6.

Figure 2.6  Aspects of Motivation

Emotional

Importance Efficacy Response

Motivation

Source: Marzano & Kendall (2007)
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Given this set of relationships, one can operationally describe different levels
of motivation. Specifically, high motivation to learn or increase competence rela-
tive to a given knowledge component will exist under the following conditions:

1. The individual perceives the knowledge component as important, and

2. The individual believes that he or she has the necessary ability, power,
or resources to learn or increase competence relative to the knowledge
component, or

3. The individual has a positive emotional response to the knowledge com-
ponent (or both 2 and 3).

Low motivation occurs under the following conditions:

1. The individual perceives the knowledge component to be unimportant, or

2. The individual believes that he or she does not have the necessary ability,
power, or resources to learn or increase competence relative to the knowl-
edge component, or

3. The individual has a negative emotional response to the knowledge
component.

In terms of the New Taxonomy, examining motivation is the process of iden-
tifying one’s level of motivation to learn or increase competence in a given knowl-
edge component and then identifying the interrelationships between one’s beliefs
about importance, beliefs about efficacy, and emotional responses that govern
one’s level of motivation.

SUMMARY

In summary, the New Taxonomy has a knowledge dimension and a mental pro-
cessing dimension. Using these two dimensions, educators can design objectives
for specific knowledge components involving specific mental processes. Readers
not thoroughly familiar with the information presented in this chapter are
encouraged to read The New Taxonomy of Educational Objectives (Marzano &
Kendall, 2007).

Chapters 3 through 8 of this text address each mental-processing level of the
New Taxonomy as it relates to each of the three knowledge domains. Chapter 9
addresses the use of the New Taxonomy as a framework for assessment.



CHAPTER THREE

Retrieval Objectives and Tasks

R etrieval involves recognizing, recalling, or executing knowledge. At this level
of the New Taxonomy there is no expectation that the student demonstrates
the knowledge in depth or understands the basic structure of the knowledge or its
critical versus noncritical elements. We consider each of the three types of retrieval.

RECOGNIZING

Recognizing involves determining whether incoming information is accurate,
inaccurate, or unknown. Figure 3.1 presents recognizing objectives and tasks for
various types of knowledge.

The farthest column to the right of Figure 3.1 (Column 6) contains a prototyp-
ical benchmark statement found in many state and district standards documents.
The statements in this column demonstrate an important consideration in design-
ing objectives and tasks using state or local standards documents—they can be
very generic in their description of their expectations regarding student compe-
tence in subject matter content. The examples involve grade-level intervals. When
state and district documents write benchmark statements for each grade level, the
problem can be alleviated somewhat. However even grade-level benchmark state-
ments can be quite general in nature. To illustrate, here are prototypical statements
from state-level standards documents regarding expectations for the English lan-
guage arts at fifth grade:

1. Apply prior knowledge and experience to make inferences and respond to
new information presented in text.

2. Draw inferences and conclusions and support them with textual evidence
and prior knowledge.

(Text continues on page 30)
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Designing and Assessing Educational Objectives

3. Describe elements of character development in written works.
4. Make inferences or draw conclusions about characters’ qualities and actions.

5. Participate in creative response to text using art, drama, or oral presentations.

Obviously, to design educational objectives and their related tasks at a specific
grade level, educators must frequently “unpack” benchmark statements to cull out
specific content on which they will focus.

This unpacking process is depicted in the third and fourth columns of Figure 3.1.
Consider the first row of that figure. The benchmark statement reads, “Understands
how current domestic policies and international policies have been influenced by
the Cold War and conflicts in Korea and Vietnam.” The knowledge focus (Column 4)
derived from this very general benchmark statement is “Events at the beginning of
the Cold War.” The recognition objective (Column 3) derived from the knowledge
focus is “The student will be able to identify the correct sequence of critical events
at the beginning of the Cold War.” Where the benchmark statement is quite broad
and encompasses the Cold War, Korea, and Vietnam, the objective in this case not
only focuses on the Cold War but also calls attention to events at the beginning of
the Cold War and their proper sequence.

This example illustrates that objectives derived from a benchmark statement
focus on specific elements implied or stated in it and put those elements in a specific
context. The fourth column in Figure 3.1 identifies the focus of knowledge that has
been culled out of the benchmark statement by a district, school, or individual
teacher. Identifying a knowledge focus from benchmark statements is obviously a
critical step in designing educational objectives (Column 3) and tasks (Column 2),
although it does not have to be done as explicitly as shown in the figure.

Examining the objective statements in Figure 3.1 (see fourth column) illus-
trates that the verb phrase in some of the objectives is recognizes. The various lev-
els of the New Taxonomy represent possible verb phrases that might be used to
construct objectives and tasks. As shown in later chapters, at some levels of the
New Taxonomy the name of the level does not easily translate into a commonly
used verb phrase. In the case of recognizing objectives and tasks, terms and
phrases like the following might be used:

e Select from a list
e Identify from a list
e Determine if the following statements are true

In the second column of Figure 3.1, a task is listed for each objective. Tasks
represent the behavior students will exhibit as an indication they have met the
stated objective. The articulation of specific tasks for each objective provides
teachers with explicit guidance as to how they might design assessments. In
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Chapter 9 we consider how these tasks can be used to develop a comprehensive
system of assessment using the New Taxonomy.

The tasks listed in Figure 3.1 depict the typical formats for recognizing tasks.
In general, recognizing tasks are forced-choice in nature. Figure 3.2 lists various
types of forced-choice tasks. Any of the formats in Figure 3.2 could have been
used with the objectives in Figure 3.1.

It is instructive to consider the nature of recognizing tasks across the various
domains of knowledge.

Recognizing With Information

Recognizing tasks for details involve the identification of accurate statements
regarding terms, facts, and time sequences. To illustrate, the first task involving
details requires students to recognize a correct sequence of events. No in-depth
knowledge of these events is required. The second task requires students to iden-
tify accurate information about the consumer price index taught at the simple
level of a term. Again, no in-depth understanding of the consumer price index is
required to complete the task.

Recognizing organizing ideas involves identifying accurate statements about
generalizations and principles. To illustrate, the recognizing task for the general-
ization requires students to identify a simple example of a nonrenewable resource.
Again, this does not require in-depth understanding of the defining characteristics
of nonrenewable resources and their characteristics.

Recognizing With Mental Procedures

Recognizing tasks for mental skills involve validating accurate statements about
a specific mental skill. The first example in Figure 3.1 involves using simple bar
graphs and line graphs. Since this procedure is classified as a skill (as opposed to a
process), the assumption is that it has been addressed instructionally at a fairly simple
level (see Chapter 2 for a discussion). The recognizing task involves identifying
the best graph to use in a specific situation. Recognizing tasks for mental processes
involve validating accurate statements about a specific mental process. The first men-
tal process in Figure 3.1 is problem solving. Because it is classified as a process (as
opposed to a skill), the assumption is that it has been addressed instructionally at a
fairly complex level (for a discussion see Chapter 2). The recognizing task requires
students to identify components of the problem-solving process from a list.

Recognizing With Psychomotor Procedures

Recognizing tasks for psychomotor skills involve validating accurate state-
ments about a specific mental skill. The first psychomotor skill in Figure 3.1 is
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Figure 3.2  Types of Forced-Choice Items

1. Traditional Multiple Choice—Provides a stem and alternatives, some of which are
distracters and one of which is the correct choice
(Stem) The best definition of a region'is. . . .
A. An area of land between two bodies of water (distracter)
B. An area of land that has common topographical or political features (correct choice)
C. An area of land that is a specific size (distracter)
D. An area of land that has a specific shape (distracter)

2. Matching—Provides multiple stems and multiple options
Traditional format
Invention Inventor

1. Vaccine for Polio A. Eli Whitney
B. Jonas Salk
2. Telephone C. Henry Ford
D. Alexander Graham Bell
3. Assembly Line E. Henry McCormick
Expanded format
Person Activity Time
A. Kennedy 1. Led U.S. forces in Europe (WWII) 6. About 1790
B. Jefferson 2. Elected first Roman Catholic president 7. About 1980
C. Reagan 3. Elected first president of U.S. 8. About 1800
4. Purchased Louisiana Territory 9. About 1860
5. Hostages released at start of presidency 10. About 1960

3. Alternative Choice—Provides a stem and two choices that are quite similar
Traditional format
(Stem) The part of speech used to form a clause is . . .
A. A preposition
B. A conjunction

Alternative format
(A. An architect, B. A draftsman) is an engineer who designs buildings.
3. True-False—Provides statements that must be judged as true or false
Mark F is the statement is false and T if the statement is true:
1. The first thing to do with an automobile that does not start is to check the battery.
2. A cause of premature tire wear is improper tire pressure.
3. The automobile’s onboard computer should be replaced if it drives poorly.
4. Under harsh driving conditions, an automobile’s oil should be changed every three
months or 3,000 miles, whichever comes first.

4. Multiple Response—Allows for two or more correct responses.
Traditional format
Which of the following can be the end punctuation for a sentence?
A period
A dash
An exclamation point
A question mark
1 and 2
2,3,and 4
1,3,and 4
8. 2and 3
Alternative format
Place a'Y in front of each event listed below that occurred at the Battle of Gettysburg:
1. Pickett's Charge
2. The end of the Civil War
3. Confederate soldiers occupied Culp’s Hill
4
5

Noo b

. Meade’s Maneuver
. Fifteen citizens of Gettysburg were killed at Devil's Den

Source: Adapted from Classroom Assessment and Grading that Work (Figure 4.7, p 77). Marzano, Robert J.
Alexandria, VA: ASCD, 2006.
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sketching negative space. The recognizing task involves identifying the correct
reason for sketching negative space among a list of options. Recognizing tasks for
psychomotor processes involve validating accurate statements about a specific
mental process. The first psychomotor process in Figure 3.1 is projecting a char-
acter on stage. The task requires identification of appropriate physical techniques
within the overall process of projecting a character on stage.

REcCALLING

Recalling involves producing accurate information as opposed to simply recogniz-
ing it. Figure 3.3 presents recalling objectives and tasks for various types of
knowledge.

As before, the benchmark statements in Figure 3.3 are very general.
Consequently, a knowledge focus has been identified in the fourth column from
which objectives and tasks are designed. Some objectives and tasks employ the
verb recall. However, other terms like the following might also be used:

Exemplify
Name

List

Label
State
Describe
Who
What
Where
When

Generally, the format for recalling tasks is short written or oral constructed-
response formats as illustrated in Figure 3.3. However, on occasion, fill-in-the-
blank formats like the following are used:

As it relates to the cell membrane, the term selectively permeable means that
the membrane

Recalling With Information

Recalling tasks for details involve producing accurate but not necessarily
critical information about terms, facts, and time sequences. The first example
of a recalling task for details involves factual information regarding the U.S.
Constitution. To complete the recalling task, students must retrieve from their
permanent memories one way that the U.S. Constitution limits the power of gov-
ernment. The first example of a recalling task for an organizing idea addresses a
generalization about the impact of chance events on history. The task requires
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students to produce examples of how chance events affect history. Again, in-depth
knowledge is not required.

Recalling With Mental Procedures

Recalling tasks for mental skills involve generating basic information about a
mental skill. The first recalling task for a mental skill involves refusal skills.
Students must provide an example of when refusal skills might be useful. Recalling
tasks for mental processes involve producing accurate information about a spe-
cific mental process. The first recalling task for a mental process involves the
process of using a book to obtain information. Students must retrieve information
about how to use the publication date, table of contents, and a preface when
obtaining information from a book.

Recalling With Psychomotor Procedures

Recalling tasks for psychomotor skills involve generating information about a
specific psychomotor skill. The first recalling task for a psychomotor skill involves
specific keyboarding techniques. Students must produce information about the
importance of the home row. Recalling tasks for psychomotor processes involve
producing information about a specific psychomotor process. The first recalling
task for a psychomotor process involves net and invasion games. Students must
produce information about strategies used in various games of this type.

EXECUTING

Executing involves actually carrying out a mental or physical procedure as
opposed to simply retrieving or recalling information about such procedures.
There is a great deal of misunderstanding regarding the process of executing, par-
ticularly as it relates to complex mental and psychomotor procedures. While it is
true that executing is at the lowest level of the New Taxonomy (retrieval), it can
be the highest level of expectation for students when a complex mental or
psychomotor procedure is involved. Consider, for example, the mental process of
writing a persuasive essay. The actual execution of this process is a complex feat,
indeed, requiring the management of many interacting components. The same can
be said for the process of playing basketball, a psychomotor procedure. How, then,
could a district, school, or teacher ever expect students to use higher levels of the
New Taxonomy, such as articulating critical versus noncritical components
of these procedures (i.e., an integrating task) or creating new generalizations
about these procedures (i.e., a generalization task), or investigating the origins of
these procedures (an investigation task) and so on? The answer is that executing,
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in fact, might be the highest level of expectation for students for these complex
procedures. Stated differently, a district, school, or teacher might not have objec-
tives above the executing level in the New Taxonomy for complex procedures like
writing a persuasive essay and playing basketball.

Another option is to break these complex procedures into smaller compo-
nent parts. Recall from the discussion in Chapter 2 that procedures like these are
technically referred to as macroprocedures with many subcomponents interact-
ing in complex ways. At a specific grade level, a school or district might focus
on one or two elements only for a complex procedure. For example, at lower
grade levels, the skill of stating a clear claim might be the emphasis for the com-
plex procedure of writing a persuasive essay. Likewise, at lower grade levels,
the emphasis might be placed on dribbling only as it relates to the complex
procedure of playing basketball. With these more narrow foci, districts and
schools can then legitimately include objectives for the other levels of the New
Taxonomy without the fear of overwhelming students. Marzano and Haystead
(2008) have outlined how districts and schools might accomplish this spiraling
effect to curriculum in the areas of language arts, mathematics, science, and
social studies.

Figure 3.4 presents executing objectives and tasks for various types of
knowledge.

Theoretically, all of the objective statements in Figure 3.4 could have employed
the term execute, but none do. This is because the term, although accurate, is
simply not common within discussions of procedural knowledge. For example, it
would be considered clumsy to say, “The student will be able to execute the skill
of determining the next number in a numeric series.” Instead, the verbs in execut-
ing objectives and tasks are usually specific to the type of skill or process that is
the target of the objective or task, like the following:

e Add

e Subtract
e Multiply
e Divide

e Apply

e Demonstrate
e Draft

e Complete
e Locate

e Make

e Solve

e Read

o Use

o Write
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Retrieval Objectives and Tasks

The format for the tasks in Figure 3.4 are short written or oral constructed-
response formats accompanied by actually performing (i.e., executing) the proce-
dure. In the case of mental skills, forced-choice formats could have been used. To
illustrate, the format for the mental procedure regarding numeric series could have
been a multiple-choice task like the following:

Which of the following is the next number you would expect in the series, 7,
11, 14, 18, 217

a. 20
b. 21
c. 22
d. 24

Executing With Information

By definition, executing does not apply to the domain of information.
Information can be recognized and recalled but not executed.

Executing With Mental Procedures

Executing tasks for mental skills involves accurately carrying out the mental
skill or process without significant error but not necessarily being able to explain
how it works. The first example of an executing task for a mental skill involves
monitoring heart rate and breathing rate. For this task students must actually carry
out the procedure as opposed to providing information about the procedure. The
first example of an executing task for a mental process involves writing a persua-
sive essay. To complete this task, students must actually write a persuasive essay.
Again, it is important to remember that executing can be the highest level of
expectation for mental processes.

Executing With Psychomotor Procedures

Executing tasks for psychomotor skills involve accurately carrying out a psy-
chomotor skill or process without significant error but not necessarily being able
to explain how it works. The first example of an executing task for a psychomo-
tor skill involves tapping out rhythm. To demonstrate competence in this skill,
students must perform the task. The first example of an execution task for a psy-
chomotor process involves using specific strokes while swimming. Students must
execute these strokes in a coordinated fashion. Again, executing can be the high-
est level of expectation for psychomotor processes.
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SumMARY OF KEY POINTS FOR
RETRIEVAL OBJECTIVES AND TASKS

Recognizing Objectives and Tasks

e Require students to validate the accuracy of information presented to them

¢ Use terms and phrases like the following: recognize, select from a list, iden-
tify from a list, determine if the following statements are true

e Use forced-choice formats

Recalling Objectives and Tasks

¢ Require students to produce accurate information

e Use terms like the following: recall, exemplify, name, list, label, state,
describe, who, what, where, when

e Use short written and oral constructed-response formats along with fill-in-
the-blank formats

Executing Objectives and Tasks

¢ Do not apply to the domain of information

e Require students to carry out a procedure

e (Can be the highest level of expectation for complex processes

e Use terms like the following: add, subtract, multiply, divide, apply, demon-
strate, draft, complete, make, solve, read, use, write

e Use short written and oral constructed-response formats along with execu-
tion of the procedure; use forced-choice formats with mental skills



CHAPTER FOUR

Comprehension
Objectives and Tasks

C omprehension involves the related processes of integrating and symbolizing
knowledge. Critical to both of these processes is that students are able
to identify the critical or essential information as opposed to the noncritical or
nonessential information.

INTEGRATING

Integrating involves identifying and articulating the critical or essential elements
of knowledge. Figure 4.1 presents integrating objectives and tasks for the various
types of knowledge.

Benchmark statements sometimes make direct allusion to integrating, at least
for the domain of information. For example, consider the benchmark statement in
the first row, which states that students are expected to understand the decline of
the Cold War from the 1970s to the early 1990s. Implicit in this statement is the
expectation that students will distinguish between critical versus noncritical events.

The verb integrate is rarely if ever used with integrating objects and tasks.
Rather, terms and phrases like the following are frequently employed:

e Describe how or why (or both)
Describe the key parts of
Describe the effects

Describe the relationship between
e Explain ways in which

Make connections between
Paraphrase

e Summarize
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Comprehension Objectives and Tasks

The most common format for integrating tasks is an extended written or oral
constructed response. For example, except for those involving details, all of the
tasks in Figure 4.1 would require a fair amount of explanation.

Integrating With Information

In some situations, integrating can be applied to details; however, since inte-
grating involves identifying essential versus nonessential elements, a set of details
must have a fairly complex structure to be amenable to integrating. For example,
the first integrating task involves details about the key external events that led to
the collapse of the Soviet Union. There are a number of such events, and these
events have a fairly complex relationship. To complete the task, students have
to list the critical events from the set. Given their inherent complexity, organizing
ideas are highly amenable to integrating. When generalizations are the focus of
integrating, the task involves identifying the defining characteristics of a class of
elements. For example, the integrating task involving a generalization addresses a
generalization about participation in the political process. The student must provide
an example of this generalization and explain how the example meets the defining
characteristics of the generalization. Principles are different from generalizations.
Principles involve a statement about the relationship between two variables.
Consequently, integrating tasks for principles require students to explain the func-
tional relationship between variables. For example, the integrating task involving a
principle about the relationship between the tilt of the earth and the seasons requires
students to articulate the causal relationship between these two phenomena.

Integrating With Mental Procedures

Integrating tasks for mental skills and processes involve identifying and articu-
lating the important steps of specific skills or processes. The first integrating task
involving a mental skill addresses subtracting fractions with like denominators.
Students must describe the reasoning underlying the steps in this procedure. The first
integrating task for mental processes involves the procedure for sampling within a
survey study. Again students must describe the process. Again it is worth noting that
with complex procedures—mental and psychomotor—educational objectives are
rarely written beyond the level of execution. The typical expectation is that students
perform the procedures with fluency and accuracy, not that they can explain the
logic of the procedures. Integration goes beyond the typical expectation of execut-
ing a procedure and requires understanding the logic underlying the procedure.

Integrating With Psychomotor Procedures

Integrating applies to psychomotor skills and processes the same way it
applies to mental skills and processes. A student must identify the steps involved
in the skill or process and the logic underlying those steps. The first integrating
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task for psychomotor skills involves fingering for a specific musical instrument
while playing scales. The student must describe the steps involved in this proce-
dure and the logic behind these steps. The first integrating task for psychomotor
processes involves the process of playing softball. Students must explain the over-
all events in this psychomotor process.

It is important to make a distinction between recalling as it relates to proce-
dures and integrating as it relates to procedures. With recalling, students must
simply retrieve the steps involved in a procedure. With integrating, students must
explain the logic behind those steps—why they work.

SYMBOLIZING

Symbolizing involves depicting the critical aspects of knowledge in some type of
nonlinguistic or abstract form. Figure 4.2 presents symbolizing tasks for the vari-
ous types of knowledge.

The process of symbolizing is rarely explicit in benchmark statements. That
is, benchmark statements rarely ask students to represent or depict knowledge.
The term symbolize is frequently used in symbolizing objectives and tasks. Other
terms and phrases include

e Depict
Represent
Illustrate
Draw

Show

Use models
Diagram
Chart

The obvious format for symbolizing tasks is a representation that does not rely
on language. However, this does not mean that language is incompatible with
symbolizing tasks. Indeed, extended explanations and presentations in constructed-
response formats often accompany symbolizing tasks. For example, almost every
symbolizing task in Figure 4.2 requires students to use language to one extent or
another. In many situations some type of graphic organizer is employed. These are
somewhat different for the various domains of knowledge.

Symbolizing With Information

Symbolizing as it relates to details can be done in a variety of ways, including
pictures, pictographs and graphic organizers. When graphic organizers are employed,
the formats found in Figure 4.3 are commonly employed.
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Designing and Assessing Educational Objectives

Figure 4.3  Graphic Organizers for Details

Event14444/

The graphic organizer at the top of Figure 4.3 is used for terms and facts. The
topic or term is placed in the circle, and the information about the topic or term is
written in the spokes. Consider for example, the first symbolizing task for details.
It involves facts about immigration after the Civil War and asks students to use a
map to represent these facts. This, of course, is a very precise way for students to
symbolize such information. However, one or both of the graphic organizers in
Figure 4.3 might have been used. For example “immigration after the Civil War”
could be written in the circle and details about immigration written in the spokes.

The organizer at the bottom of Figure 4.3 is used for time sequences. If the
information about immigration after the Civil War was conceptualized as a
series of chronological events, the time sequence organizer could have been used.
(A more detailed description of graphic organizers of this type can be found in
Marzano, 2007, and Marzano & Pickering, 2005.)

Figure 4.4 depicts the type of graphic organizer commonly used with general-
izations. The generalization is placed in the rectangle at the top and the examples
of the generalization in the boxes below the top rectangle. For example, the gen-
eralization in Figure 4.2 about the commonalities between the past and present
would be written in the rectangle. Examples would be written in the boxes below.
Since principles involve relationships between variables, graphs and charts are



Comprehension Objectives and Tasks

typically used with this type of knowledge structure. For example, a student might
create a graph representing the relationship between supply and demand for the
task in Figure 4.1 involving this principle. A graph might show demand on one
axis and supply on another. (For a more detailed discussion of these graphic orga-
nizers, see Marzano, 2007, and Marzano & Pickering, 2005.)

Figure 44  Graphic Organizers for Generalizations

Generalization

Example Example Example

Symbolizing With Mental Procedures

Symbolizing as it relates to mental skills and processes typically involves
designing a flow chart or diagram. Figure 4.5 depicts a common graphic organizer
used to depict mental (and psychomotor) skills and processes.

Figure 4.5  Graphic Organizers for Skills and Processes

Product or

Outcome
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For example, a student might select the graphic organizer in Figure 4.5 to
depict the skill of reading a newspaper article or the process of solving word
problems. The causal relationships between the elements of these procedures are
depicted in the relationships between the circles. The culminating event is a prod-
uct or an outcome, such as comprehending the article or solving the word problem.

Symbolizing With Psychomotor Procedures

Symbolizing psychomotor procedures is similar to symbolizing mental proce-
dures. It commonly involves flow charts and diagrams. In addition, it can involve
pictures. To illustrate, a student might draw a diagram to depict the skill of strik-
ing a billiard ball. Similarly, a student might draw pictures to depict making S
turns in skiing.

SumMARY OF KEY POINTS FOR
CoOMPREHENSION OBJECTIVES AND TASKS

Integrating Objectives and Tasks

e Require students to describe the critical versus noncritical elements of
information

e Are more common with information than with mental or psychomotor pro-
cedures; when used with mental and psychomotor procedures they require
students to explain the logic underlying the steps in a procedure.

e Use terms like the following: describe how or why, describe the key parts
of, describe the effects, describe the relationship between, explain ways in
which, make connections between, paraphrase, summarize

e Use extended written and oral constructed-response formats

Symbolizing Objectives and Tasks

e Require students to depict critical elements in some nonlinguistic or
abstract form

e Use terms like the following: symbolize, depict, represent, illustrate, draw,
show, use model, diagram, chart

e Use extended written and oral constructed-response formats along with
graphic organizers, pictures, charts, graphs, tables, maps, and the like



CHAPTER FIVE

Analysis Objectives and Tasks

A s described in Chapter 2, the analysis processes involve examining knowl-
edge with the intent of generating new conclusions. There are five analysis
processes: (1) matching, (2) classifying, (3) analyzing errors, (4) generalizing, and
(5) specifying.

MATCHING

Matching involves identifying similarities and differences. Figure 5.1 presents
matching objectives and tasks for the various domains of knowledge.

The verb match is rarely used in matching tasks. Most commonly, compare or
compare and contrast are used. The following terms and phrases might also be used:

e Categorize

¢ Differentiate
Discriminate
Distinguish

Sort

Create an analogy
e Create a metaphor

It is important to note that matching can involve more than two examples of a
specific type of knowledge. For example, a student demonstrates the ability to
match by organizing individuals from history into two or more groups based on
their similarities. The following task would elicit this type of matching:

We have been studying a number of individuals who were important his-
torically for one reason or another. Organize these individuals into two or
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more groups and explain how the individuals within each group are simi-
lar. Also explain how the individuals are different from group to group:

Alexander Graham Bell
Galileo

George Washington Carver
Louis Pasteur

Amelia Earhart

Sally Ride

John Glenn

Henry Ford

Eric the Red

Ferdinand Magellan
Jacques Cartier

Martin Luther King, Jr.

This example illustrates that what is typically thought of as a categorizing task
is considered matching in the New Taxonomy. This is because categorizing as
exemplified in the foregoing task involves sorting elements into like categories
based on their characteristics. As described in Chapter 2, classifying in the New
Taxonomy focuses on superordinate and subordinate categories, whereas match-
ing focuses on similarities and differences.

Matching can also employ an analogy format like the following:

Explain how the relationship between a bone and a skeleton is similar to
and different from the relationship between a word and a sentence.

Analogy formats require students to identify how a relationship between one
pair of elements is similar to the relationship between a second pair of elements.
In this case, it is how the relationship between a bone and a skeleton is similar to
the relationship between a word and a sentence.

Finally, matching tasks can also employ a metaphor format like the following:

Explain the following metaphor: Helen Keller was the Frederick Douglass
of her family.

To complete this task, a student must determine how Helen Keller and
Frederick Douglass are alike at an abstract level, since they bear little resemblance
at a concrete level. This is the essence of a metaphor, identifying abstract similar-
ities when there are few or no concrete similarities.

All the example tasks in Figure 5.1 use short or extended written or oral
constructed-response formats. As a guide to completing matching tasks, the
graphic organizers in Figure 5.2 are commonly used.
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Figure 5.2  Graphic Organizers for Matching

1. Sentence Stem

. and are similar because they both
L]

L]

L]

. and are different because
. is , but is

. is , but is

. is , but is

Reprinted from Marzano and Pickering (2005, p. 40)

2. Venn Diagram

3. Double Bubble

(s (o) (s
=N

() =D (s

(some) © (s




Analysis Objectives and Tasks

4. Comparison Matrix

Item 1 Item 2 Item 3
Characteristic 1 Similarities
and Differences
Characteristic 2 Similarities
and Differences
Characteristic 3 Similarities
and Differences
5. Analogy
Item 1, pair 1 ltem 1, pair 2
Item 2 pair 1 ltem 2 pair 2
Common relationship between items
6. Metaphor

Characteristics of Item 1

Common General
Characteristics

Characteristics of Iltem 2

Source: Adapted from Building Academic Vocabulary: Teacher’s Manual (pp. 40, 43, 44, 50, 52). Marzano,
Robert J., & Pickering, Debra J. Alexandria, VA: ASCD, 2005.
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For a detailed description of the graphic organizers in Figure 5.2, see Marzano
and Pickering (2005). The first graphic organizer is a sentence stem. Sentence
stems provide students with explicit guidance regarding how to describe similari-
ties and differences between items. To illustrate, assume a student was matching
the sun and the moon. In the top portion of the sentence stem, the terms sun and
moon are recorded along with a description of how they are similar. The student
might write,

e They are both bodies in space.
e They both have an influence on the earth.
e They both provide light.

The bottom portion of the stem is reserved for differences. There the student
might write,
The sun and moon are different because

e The sun is about 93 million miles from earth, but the moon is about 250,000
miles away.

e The sun is made up of gases, but the moon is made up of rocks.

e The sun influences temperature and seasons, but the moon influences tides.

The second organizer is the Venn diagram. Each circle represents one of the
items being matched. Similarities between items are written in the area of inter-
section between the two circles. Differences are recorded in the parts of each cir-
cle that do not intersect.

The third organizer in Figure 5.2 is the double bubble. It was popularized by
Hyerle (1996). Similarities are recorded in the bubbles between the two items. For
example, three similarities between the sun and the moon would be recorded in the
three bubbles in the middle. Differences would be recorded in the bubbles on the
far right and far left.

The fourth organizer is the comparison matrix. The columns represent the
items to be compared; the rows represent the characteristics on which they are
compared. To illustrate, consider the matching task in Figure 5.1 for principles. It
asks students to compare principles regarding conduction, convection and radia-
tion. These items would be placed as the column headings in the comparison
matrix. Next, students (or the teacher) would identify characteristics on which to
compare the three. Those characteristics might be (1) amount of heat generated,
(2) method of heat transfer, and (3) use in cooking. These would be placed in the
rows of the comparison matrix. In the appropriate cells, students would then
record the similarities and differences between conduction, convection, and radi-
ation on these characteristics.
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The fifth organizer is used for analogies. As shown in Figure 5.3, the first pair
of elements in the analogy is written above and below the left side. The second
pair of elements in the analogy is written above and below the line on the right
side. The common relationship between the two pairs is written on the line below
the triangle.

Figure 5.3  Analogy Graphic Organizer

Bone Word

Skeleton Sentence
Is building block of

The sixth organizer is used with metaphors. The two terms in the metaphor are
written at the tops of the first and third columns. Explicit characteristics for both
terms are written in the rows for their respective terms. The middle column artic-
ulates the abstract commonalities between the two terms in the metaphor. This is
depicted in Figure 5.4.

Figure 5.4  Metaphor Graphic Organizer

Common General

Characteristics of Item 1 Characteristics Characteristics of Item 2

Frederick Douglass Helen Keller

Was a slave as a young boy Had a rough beginning Got sick as a baby, which left
her deaf and blind

Learned to read and Achieved goals even Learned how to read Braille

write anyway when difficult and write; also went to college

Wrote books and gave Worked to help other people Through speech tours and

speeches against slavery who suffered like they did. writing, inspired others to

overcome their disabilities

Source: From Building Academic Vocabulary: Teacher’s Manual (p 52). Marzano, Robert J., & Pickering, Debra J.

Alexandria, VA: ASCD, 2005.
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Here the metaphor involves Frederick Douglass and Helen Keller. On the sur-
face, they bear little resemblance. Frederick Douglass was a slave; Helen Keller
got sick as a baby, which left her deaf and blind. However at an abstract level,
these two characteristics are related; they demonstrate that both Frederick
Douglass and Helen Keller had rough beginnings. It is the abstract relationships
articulated in the middle column that constitute the metaphoric link between the
two items.

Matching With Information

Matching tasks for details involve identifying the manner in which terms,
facts or time sequences are similar to and different from related structures. For
example, the first matching task for details requires students to determine the sim-
ilarities and differences between facts pertaining to the Columbus Day celebra-
tions of 1905 and 2005. Matching tasks for organizing ideas involve identifying
how one principle or generalization is similar to and different from other general-
izations and principles. For example, the matching task for generalizations
requires students to describe similarities and differences between characteristics of
human migration and animal migration.

Matching With Mental Procedures

Matching tasks for mental skills involve identifying how two or more skills are
similar and different in terms of their component parts. For example, the first match-
ing task for mental skills requires students to describe the similarities and differ-
ences between the skills of addition and multiplication. Matching tasks for mental
processes involve identifying how two or more processes are similar and different
in terms of their component parts. For example, the first matching task for mental
processes requires students to describe the similarities and differences between the
processes of determining the validity of primary and secondary sources.

Matching With Psychomotor Procedures

Matching tasks for psychomotor skills involve identifying how two or more
physical skills are similar and different in terms of the steps they involve. For
example, the first matching task for psychomotor skills requires students to
describe the similarities and differences between the skills of using a graphite
pencil and a charcoal pencil when sketching. Matching tasks for psychomotor
processes involve identifying how two or more physical processes are similar and
different in terms of the steps they involve. For example, the first matching task
for psychomotor processes requires students to describe the similarities and differ-
ences between the processes of snowboarding and skateboarding or between the
processes of skiing and rollerblading.



Analysis Objectives and Tasks

CLASSIFYING

Classifying as defined in the New Taxonomy goes beyond organizing items into
groups or categories. Rather, classifying involves identifying the superordinate
category in which knowledge belongs as well as the subordinate categories (if
any) for knowledge. Figure 5.5 presents classifying objectives and tasks for the
various domains of knowledge.

As illustrated in the right-most column of Figure 5.5, classifying is sometimes
explicit in benchmark statements. To illustrate, consider the row of Figure 5.5 that
addresses informational details. The benchmark statement in this second example
of classifying details addresses knowledge of types of regions. Implicit in such
knowledge is the process of classifying specific locations within superordinate
categories, such as formal regions, functional regions and perceptual regions.
As described in the previous discussion of matching, classifying in the New
Taxonomy involves identification of superordinate and subordinate categories as
opposed to identifying similarities and differences only.

The term classify is frequently employed in classifying tasks as well as terms
and phrases like the following:

¢ Organize

e Sort

Identify a broader category
Identify categories
Identify different types

The most common format for classifying tasks is short or extended written
and oral constructed-response formats. Commonly, graphic organizers like those
shown in Figure 5.6 are used as aids and guides in classifying tasks.

The first organizer in Figure 5.6 is used when a classifying task involves sort-
ing elements into superordinate categories. The superordinate categories form the
column heads, and elements are listed under their appropriate superordinate cate-
gory. This is depicted in Figure 5.7.

Here the three columns are titled Art Materials, Art Techniques and Art Processes.
In addition to this organizer, students would be given the following list of elements,
all relating to art: paint, clay, overlapping, shading, varying size and color, adding
in sculpture, subtracting in sculpture, casting jewelry, charcoal, pencil, wood, collage,
mural, stippling, glaze, mixing color, and constructing jewelry. Students would be
asked to sort these art elements into their respective superordinate categories.

The second organizer in Figure 5.6 is used when the classifying task involves
identifying subordinate categories. Subordinate categories are placed in the circles
below the element that is the focus of the classifying task. This is depicted in
Figure 5.8.

(Text continues on page 71)
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Figure 5.6  Graphic Organizers for Generalizing

Analysis Objectives and Tasks

1. Superordinate Categories

Superordinate Category 1

Superordinate Category 2

Superordinate Category 3

2. Subordinate Categories
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Figure 5.7

Graphic Organizers for Superordinate Categories

Art Materials Art Techniques

Art Processes

Figure 5.8

Graphic Organizer for Subordinate Categories

Literary Texts

Science
Fiction

Rudyard
Kipling “Birds of
Prey March”

Isaac Asimov
The Robots
of Dawn

Navajo’s
“Changing
Woman”

William
Shakespeare

George Lucas
New Hope/Star
Wars

“All the World’s
a Stage”

Biography

John F.
Kennedy
"Inaugural
Address"

Bernice Kohn
Talking Leaves:
The Story of
Sequoyah

Howard
Greenfield
Marc Chagall:
An Introduction

Martin Luther
King Jr. “l Have
a Dream”




Analysis Objectives and Tasks

In Figure 5.8, students have been asked to identify various types of fiction and
nonfiction, both of which are subsumed under the larger category of types of
literary texts.

Classifying With Information

Classifying tasks for details involve the identification of superordinate and
subordinate categories. For example, the first classifying task for details requires
students to classify fruits, vegetables, butter, steak, and pasta into three categories:
protein, fat, and vitamins. This requires students to sort each food type into prede-
termined superordinate categories in their proper order based on the extent to
which these food types contain protein, fat, and vitamins. It is important to note
that this task requires a different type of thinking than would be required if the task
simply was to organize these food types into categories of their own choosing. The
later is simple matching involving similarities and differences between food types.
The task in Figure 5.6 requires organizing elements into predetermined superordi-
nate categories. Classifying tasks for details more commonly involve superordi-
nate categories than subordinate categories because of the specificity of details.

Classifying tasks for organizing ideas involve superordinate and subordinate
categories. For example, the classifying task for principles requires students to
identify the superordinate category for a principle involving muscle overload. This
task demonstrates that classifying tasks can be completed with a relatively short
response on the part of students. Here students would simply have to state that the
principle of overload belongs to a bigger (i.e., superordinate) category of princi-
ples regarding strength training and explain why. The brevity of the required
response, however, does not detract from its cognitive complexity.

Classifying With Mental Procedures

Classifying tasks for mental skills involve the identification of superordinate
and subordinate categories. For example, the first classifying task for mental skills
requires students to classify the skill of correcting spelling errors as belonging
to the superordinate category of skills involved in proofreading and editing.
Conversely, students could have been asked to identify subordinate categories of
spelling errors. Classifying tasks for mental processes involve both superordinate
and subordinate categories. The first classifying task for mental processes requires
students to classify specific rules as belonging to the superordinate category of
personal safety. Conversely, students could have been asked to identify subordi-
nate categories of personal safety.

Classifying With Psychomotor Procedures

Classifying tasks for psychomotor skills and processes involve identifying
superordinate and subordinate categories for specific physical skills. For example,
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the first classifying task for psychomotor skills requires students to identify the
superordinate category of the psychomotor skills of using thermometers, rulers,
and graduated cylinders. The first classifying task for psychomotor processes
requires students to identify the superordinate category of net games. Had the
superordinate category been given first, the classifying task would have involved
identifying examples of net games, such as tennis, Ping-Pong and badminton.

ANALYZING ERRORS

Analyzing errors involves identifying factual or logical errors in knowledge or
processing errors in the execution of knowledge. Figure 5.9 depicts objectives and
tasks for analyzing errors across the domains of knowledge.

The verb analyze errors can be used in analyzing errors objectives and tasks.
Other terms and phrases include the following:

¢ Identify problems

e Identify issues

Identify misunderstandings
Assess

Critique

Diagnose

Evaluate

Edit

Revise

The common format for analyzing errors is short or extended written or oral
constructed-response formats. In addition, more structured formats might be
employed. To illustrate, consider the following task:

John knows that you are most likely to get a sunburn if you are out in
the sun between 11:00 a.m. and 1:00 p.m. He asks six of his friends why
this is so. They each give him a different answer. Identify which of the
answers are wrong and explain the errors made in each case:

Answer 1: We are slightly closer to the sun at noon than in the morning or
afternoon.

Answer 2: More “burn” will be produced by the noon sun than by the morn-
ing or afternoon sun.

Answer 3: When the sun’s rays fall straight down (directly) on a surface, more
energy is received than when they fall indirectly on the surface.

(Text continues on page 77)
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Analysis Objectives and Tasks

Answer 4: When the sun is directly overhead, its rays pass through less atmos-
phere than when it is lower in the sky.

Answer 5: The air is usually warmer at noon than at any other time of the day.

Answer 6: The ultraviolet rays of sunlight are mainly responsible for sunburn.

The foregoing example involves information. The following example involves
the mental process of using the word-processing software WordPerfect:

Robert plans to perform the following steps to write a composition using
WordPerfect. Identify what will go wrong if he carries out the following
steps exactly as stated:

1. When he gets into WordPerfect, he will begin by clicking on the CEN-
TER command on the bar at the top of the page.

2. He will type in his three-paragraph composition.

3. When he is done, he will click on the small x in the upper right-hand
corner of the screen.

4. The next day he will reopen WordPerfect and print out his composition.

Analyzing Errors With Information

In terms of details, analyzing errors tasks involve determining the extent to
which information is reasonable, given what the student already knows about the
topic. For example, the first analyzing errors task for details involves information
about a specific candidate for public office. Students must determine possible
errors in the candidate’s position on a specific issue. Relative to organizing ideas,
analyzing errors tasks involve determining whether statements regarding a gener-
alization or a principle are logical. For example, the analyzing errors task regard-
ing the generalization about characters in a specific genre asks students to identify
inconsistencies or errors in this position.

Tasks employing analyzing errors for information typically require knowledge
of different types of errors that might be made. Figure 5.10 presents four cate-
gories of such errors.

Other than the types of logical errors listed in Figure 5.10, analyzing errors
requires knowledge of how to present and defend a claim. This is depicted in
Figure 5.11.

Figure 5.11 provides a generic framework for providing support for a claim.
Students do not have to understand the technical aspects of grounds, backing, and
qualifiers (such as their names and defining characteristics). However, they should
be aware that valid claims should be supported (grounds), this support should be
explained (backing), and exceptions to the claim should be identified (qualifiers).
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Figure 5.10 Four Categories of Logical Errors

1. Faulty logic can occur in seven different ways:
A.

Contradiction—presenting conflicting information. If a politician runs on a platform
supporting term limits, then votes against an amendment that would set term limits, that
politician has committed the error of contradiction.

Accident—failing to recognize than an argument is based on an exception to a rule. For
example, if a student concludes that the principal always goes to dinner at a fancy
restaurant on Fridays because he or she sees him at one on a given Friday which just
happens to be his birthday, that student has committed the error of accident.

False cause—confusing a temporal (time) order of events with causality or oversimplifying
the reasons behind some event or occurrence. For example, if a person concludes that the
war in Vietnam ended because of the antiwar protests, he or she is guilty of ascribing a
false cause. The antiwar protests might have had something to do with the cessation of the
war, but there were also many other interacting causes.

Begging the question—making a claim and then arguing for the claim by using statements
that are simply the equivalent of the original claim. For example, if a person says that
product x is the best detergent on the market and then backs up this statement by simply
saying that it is superior to other detergents, he or she is begging the question.

Evading the issue—changing the topic to avoid addressing the issue. For example, a
person is evading the issue if he or she begins talking about the evils of the news media
when asked by a reporter about an alleged involvement in fraudulent banking procedures.

Arguing from ignorance—arguing that a claim is justified simply because its opposite has not
been proven true. For example, if a person argues that there is no life on other planets
because there has been no proof of such existence, he or she is arguing from ignorance.

Composition—division—asserting something about a whole that is really only true of its
parts is composition; on the flip side, division is asserting about all of the parts something
that is generally, but not always, true of the whole. For example, if a person asserts that
Republicans are corrupt because one Republican is found to be corrupt, he or she is
committing the error of composition. If a person states that a particular Democrat supports
big government simply because Democrats are generally known for supporting government
programs, he or she is committing the error of division.

2. Attacks can occur in three ways:
A.

Poisoning the well—being so completely committed to a position that you explain away
absolutely everything that is offered in opposition to your position. This type of attack
represents a person’s unwillingness to consider anything that may contradict his or her
opinion. For example, if a political candidate has only negative things to say about an
opponent, he or she is poisoning the well.

Arguing against the person—rejecting a claim using derogatory facts (real or alleged) about
the person who is making the claim. If a person argues against another person’s position
on taxation by making reference to poor moral character, he or she is arguing against the
person.

Appealing to force—using threats to establish the validity of a claim. If your landlord
threatens to evict you because you disagree with him or her on an upcoming election issue,
he or she is appealing to force.

3. Weak reference occurs in five ways:
A.

Sources that reflect biases—consistently accepting information that supports what we
already believe to be true, or consistently rejecting information that goes against what we
believe to be true. For example, a person is guilty of bias if he or she believes that a person
has committed a crime and will not even consider DNA evidence indicating that the
individual is innocent.




Analysis Objectives and Tasks

B. Sources that lack credibility—using a source that is not reputable for a given topic.
Determining credibility can be subjective, but there are some characteristics that most
people agree damage credibility, such as when a source is known to be biased or has little
knowledge of the topic. A person is guilty of using a source that lacks credibility when he or
she backs up a belief that the government has a conspiracy to ruin the atmosphere by citing
a tabloid journal known for sensational stories that are fabricated.

C. Appealing to authority—invoking authority as the last word on an issue. If a person says,
“Socialism is evil” and supports this claim by saying the governor said so, he or she is
appealing to authority.

D. Appealing to the people—attempting to justify a claim based on its popularity. For example,
if a girl tells her parents she should have a pierced belly button because everyone else has
one, she is appealing to the people.

E. Appealing to emotion—using a so-called sob story as proof for a claim. For example, if
someone uses the story of a tragic accident in his or her life as a means to convince people
to agree with his or her opinion on war, she is appealing to emotion.

4. Misinformation occurs in two different ways:

1. Confusing the facts—using information that seems to be factual but that has been changed
in such a way that it is no longer accurate. For example, a person is confusing the facts if
he or she backs up a claim by describing an event but leaving out important facts or mixing
up the temporal order of the events.

2. Misapplying a concept or generalization—misunderstanding or wrongly applying a concept
or generalization to support a claim. For example, if someone argues that a talk-show host
should be arrested for libel after making a critical remark, the person has misapplied the
concept of libel.

Source: Marzano & Kendall (2007)

Figure 5.11 Framework for Supporting a Claim

Grounds: Once a claim is made, it should be supported by grounds. Depending on the type of claim
made, grounds may be composed of

e Matters of common knowledge

e Expert opinion

o Experimental evidence

e Other information considered factual

Backing: Backing establishes the validity of grounds and discusses them in depth.

Qualifiers: Not all grounds support their claims with the same degree of certainty. Consequently,
qualifiers state the degree of certainty for the claim or exceptions to it or both.

Source: Marzano & Kendall (2007).

Analyzing Errors With Mental Procedures

In terms of mental skills and processes, analyzing errors tasks involve iden-
tifying errors that someone is making or has made while executing a mental
procedure. For example, the first analyzing errors task for mental skills
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involves reading a specific type of graph. The first analyzing errors task for
mental processes involves the process of designing and delivering an oral
presentation. When procedures are involved (mental or psychomotor), the
emphasis is not on logical errors, as is the case with information (details and
organizing ideas). Rather the emphasis is on identifying any errors or bugs in
the execution of the procedure.

Analyzing Errors With Psychomotor Procedures

Analyzing errors tasks for psychomotor procedures follow the same pattern as
analyzing errors tasks for mental procedures. They involve the identification of
errors someone has made or is making while carrying out a psychomotor skill
or process. For example, the first analyzing errors task for psychomotor skills
involves a specific physical skill of the student’s choice. The first analyzing errors
task for psychomotor processes involves the process of playing a sport of the
student’s choice.

GENERALIZING

The analysis skill of generalizing involves inferring new generalizations and prin-
ciples from information that is known or stated. Figure 5.12 depicts generalizing
objectives and tasks across the domains of knowledge.

The term generalize can be used in generalizing tasks along with terms and
phrases like the following:

e What conclusions can be drawn
e What inferences can be made

e Create a generalization

e Create a principle

o Create arule

e Trace the development of

e Form conclusions

The most common format for generalizing tasks is short or extended written or
oral constructed-response formats. These tasks might be relatively unstructured,
like those in Figure 5.12, or they might be highly structured as in the following
two examples:

(Text continues on page 85)
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1. Following is a set of statements we have been studying about life on
earth. What are some conclusions you might come to that are supported

Analysis Objectives and Tasks

by these generalizations? Explain your reasoning.

a. There have been profound changes in the climate over the earth.

b. Coordination and integration of action are generally slower in plants

than in animals.

c. There is an increasing complexity of structure and function from

lower to higher forms of life.

d. All life comes from life and produces its own kind of living organism.

e. Light is a limiting factor of life.

2. What general conclusion can you infer about batting, based on your

understanding of the following skills?

a. Hitting a curve ball

b. Hitting a fast ball

c. Hitting a knuckle ball

d. Hitting a slider

Commonly, graphic organizers like those in Figure 5.13 are used as guides and

aids in generalizing tasks.

The rows of the generalization matrix list the information from which a gen-
eralization is to be developed. In this case, the matrix addresses four types of

Figure 5.13

Generalizing Matrix

Characteristic 1:
Who Governs

Characteristic 2:
How Decisions
Are Made

Characteristic 3:
Current Examples

Conclusions

Item 1:
Democracy

ltem 2:
Republic

ltem 3:
Theocracy

Item 4:
Dictatorship

Conclusions
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government: democracy, republic, theocracy, and dictatorship. The columns
represent the specific characteristics that will be used to create the generaliza-
tion. In this case, those characteristics are (a) who governs, (b) how decisions
are made, and (c) current examples. Note that generalizations can be constructed
for each type of government (row generalizations) and for each characteristic
(column generalizations). The bottom right square in the matrix contains the
summary generalization.

Generalizing With Information

As it relates to details, generalizing tasks involve inferring generalizations and
principles from specific terms, facts, or events. For example, the first generalizing
task for details involves facts about settlements from ancient times. Students must
use their knowledge of details about ancient times to create new conclusions about
settlements. Generalizing is a fairly sophisticated skill as it relates to organizing
ideas. It involves the articulation of new generalizations and principles based on
known generalizations and principles. For example, the first generalizing task for
organizing ideas addresses a number of generalizations across the topics of history
and geography. To complete this task, students must understand generalizations
about history and geography and also make inferences to devise a larger overar-
ching generalization.

Generalizing With Mental Procedures

Generalizing tasks for mental skills involve constructing and defending con-
clusions about a set of skills. For example, the first generalizing task for mental
skills involves specific refusal skills. Students must use their understanding of
specific refusal skills to create an overarching conclusion about refusal skills.
Generalizing tasks for mental processes involve constructing and defending con-
clusions about two or more processes. For example, the first generalizing task for
mental processes involves related processes for writing essays, paragraphs, and
sentences. Students must create a generalization about writing that applies to these
three situations.

Generalizing With Psychomotor Procedures

Generalizing tasks for psychomotor procedures follow the same pattern as
for mental procedures. The first generalizing task for psychomotor skills involves
constructing and defending generalizations about the skill of using gestures in
Italian. The first generalizing task for psychomotor processes involves construct-
ing and defending generalizations about processes for using exercise equipment
for specific sports.
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SPECIFYING

The analysis skill of specifying involves making and defending predictions about
what might happen or what will necessarily happen in a given situation. Figure 5.14
lists specifying tasks and objectives across the domains of knowledge.

Specifying objectives and tasks can use the term specify along with terms and
phrases like the following:

e Make and defend

e Predict

e Judge

e Deduce

e What would have to happen
e Develop an argument for

e Under what conditions

Specifying tasks typically use short and extended written or oral constructed-
response formats.

Specifying With Information

As depicted in Figure 5.14, specifying does not apply well to details because
details are inherently too specific to involve rules from which predictions can be
made. On the other hand, specifying is a natural type of thinking relative to orga-
nizing ideas, which, by definition, are rule based. Specifying, as it relates to gen-
eralizations, involves identifying what might be or must be true about a specific
item based on an understanding of the class or category to which that item
belongs. For example, the first specifying task for organizing ideas uses general-
izations regarding the right of habeas corpus to predict what must be true in a spe-
cific newspaper article. Specifying as it relates to principles involves making and
defending predictions about what will or might happen under certain conditions.
For example, the second specifying task for organizing ideas addresses principles
regarding the change processes on earth. Based on these principles, students must
conclude what must be true relative to a specific weather pattern.

Specifying With Mental Procedures

Specifying, as it relates to mental skills and processes, involves identifying
what must happen or might happen during the execution of the skill or process
under specific conditions. For example, the first specifying task for mental skills
focuses on making predictions based on an understanding of the skills of reading
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Analysis Objectives and Tasks

a Mercator map and reading a globe. The first specifying task for mental processes
focuses on making predictions based on an understanding of the process of writing
a persuasive essay.

Specifying With Psychomotor Procedures

Specifying tasks for psychomotor procedures are the same as specifying tasks
for mental procedures—students identify what must happen or might happen in
the execution of a procedure under certain conditions. For example, the first spec-
ifying task for psychomotor skills focuses on making predictions based on an
understanding of the skill of vocalizing. The first specifying task for psychomotor
processes focuses on making predictions based on an understanding of the process
of playing tennis.

SumMARY OF KEY POINTS FOR
ANALYSIS OBJECTIVES AND TASKS

Matching Objectives and Tasks

e Require students to identify similarities and differences

¢ Use terms and phrases like the following: match, categorize, compare, com-
pare and contrast, differentiate, discriminate, distinguish, sort, create an anal-
ogy, create a metaphor

e Use short or extended written and oral constructed-response formats

e Use specific types of graphic organizers

Classifying Objectives and Tasks

e Require students to identify superordinate and subordinate categories

e Use terms and phrases like the following: classify, organize, sort, identify a
broader category, identify categories, identify different types

e Use short or extended written and oral constructed-response formats

e Use specific types of graphic organizers

Analyzing Errors Objectives and Tasks

e Require students to identify logical errors in information and processing
errors in the execution of procedural knowledge

e Use terms and phrases like the following: analyze the errors in, identify prob-
lems, identify issues, identify misunderstandings, assess, critique, diagnose,
evaluate, edit, revise

e Use short or extended written and oral constructed-response formats
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92 Designing and Assessing Educational Objectives

Generalizing Objectives and Tasks

e Require students to infer new generalizations and principles from known
information

e Use terms and phrases like the following: generalize, what conclusions can
be drawn, what references can be made, create a generalization, create a
principle, create a rule, trace the development, form conclusions

e Use short or extended written and oral constructed-response formats

e Use specific types of graphic organizers

Specifying Objectives and Tasks

e Require students to make and defend predictions about what might happen
or what will necessarily happen in a given situation

e Use terms and phrases like the following: make and defend, specify, pre-
dict, judge, deduce, what would have to happen, develop an argument for,
under what conditions

e Use short or extended written or oral constructed-response formats



CHAPTER SiIX

Knowledge Utilization
Objectives and Tasks

T he knowledge utilization processes require students to apply or use knowl-
edge in specific situations. There are four knowledge utilization processes:
(1) decision making, (2) problem solving, (3) experimenting, and (4) investigating.
We consider each.

DEcisioN MAKING

Decision making involves selecting among alternatives that initially appear equal.
Figure 6.1 lists decision-making objectives and tasks for the various domains of
knowledge.

The term decide is commonly used in decision-making objectives and tasks along
with other terms and phrases including the following:

Select the best among the following alternatives
Which among the following would be the best
What is the best way

Which of these is most suitable

The most common format for decision-making tasks is short or extended writ-
ten or oral constructed-response formats. Sometimes decision-making tasks are
quite structured, as in the following example:

Assume that the following three sites are being considered as the location
for a new waste disposal plant: (1) near the lake at the north end of town,
(2) near the airport, and (3) in the mountains outside of town. Which site
would be best? Explain why the specific characteristics of the site you
selected make it the best selection.

(Text continues on page 98)
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Designing and Assessing Educational Objectives

Here the alternatives are provided to students. This is in contrast to a task like
the following, which requires students to generate the alternatives:

What site would be the best location for a waste-disposal plant? Identify
at least three viable potential sites and explain why the specific character-
istics of the site you selected make it the best selection.

When decision-making tasks are highly structured, it is common to provide
students with a decision-making matrix like that shown in Figure 6.2.

The matrix in Figure 6.2 is set up for the decision-making task about the best
site for a waste-disposal park. The alternatives form the columns. The criteria that
will be used to select among the alternatives form the rows. In the task, three alter-
natives are being considered: (1) near the lake at the north end of town, (2) near the
airport, and (3) in the mountains outside of town. Also three criteria are being used:
(A) moderate to low cost, (B) environmentally safe, and (C) aesthetically pleasing.
A “Y” indicates that an alternative meets a criterion. For example, the first alterna-
tive (near the lake) meets the first criterion (moderate to low cost). An “N” indi-
cates that an alternative does not meet the criterion, and a “?” indicates that the
student is not sure whether the alternative meets the criterion. Once the matrix is
completed, the student looks at the pattern of “Y” responses to determine the best
alternative. In this case, it is the first alternative, near the lake. For a discussion of
more sophisticated types of decision-making matrices, see Marzano (2007).

We next consider decision-making tasks across the various domains of
knowledge.

Decision Making With Information

Details are frequently the criteria used in decisions. For example, the first
decision-making task for details requires students to use details from a personal

Figure 6.2  Decision-Making Matrix

Alternative 3
Alternative 1 Alternative 2 In the Mountains
Near the Lake Near the Airport Outside of Town
Criterion 1:
Moderate to Y Y ?
low cost
Criterion 2:
Environmentally safe Y N ?
Criterion 3:
Aesthetically pleasing Y N Y




Knowledge Utilization Objectives and Tasks

fitness report to make a decision about how to improve overall fitness. Organizing
ideas are also common criteria used to make selections between alternatives. For
example, the first decision-making task for organizing ideas requires students to
use generalizations about props and scenery to determine how best to create a spe-
cific environment on stage.

Decision Making With Mental Procedures

Mental skills are sometimes used as explicit tools with which to gather infor-
mation for decisions. For example, the first decision-making task for mental skills
requires students to use their knowledge of estimation skills to decide on the best
approach to solve a specific type of problem. The second decision-making task for
mental processes requires students to use their knowledge of learning strategies to
determine the best approach to learn new content of their choice.

Decision Making With Psychomotor Procedures

Psychomotor skills and processes can also be used when making decisions.
For example, the second decision-making task for psychomotor skills requires
students to use their knowledge of specific dance movements to determine the best
way to convey a specific impression. The first decision-making task for psy-
chomotor processes requires students to use their knowledge of physical strategies
in acting to determine the best way to convey a specific impression on stage.

PROBLEM SOLVING

The knowledge utilization process of problem solving involves accomplishing a
goal for which obstacles or limiting conditions exist. Problem solving is closely
related to decision making in that the latter is frequently a subcomponent of prob-
lem solving. However, whereas decision making does not involve obstacles to a
goal, problem solving does. Figure 6.3 lists sample problem-solving objectives
and tasks across the knowledge domains.

The term solve is frequently used in problem-solving tasks and objectives
along with terms and phrases like the following:

How would you overcome

Adapt

Develop a strategy to

Figure out a way to

How will you reach your goal under these conditions

The most common format for problem-solving tasks is short or extended writ-
ten and constructed-response formats.
(Text continues on page 104)
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Designing and Assessing Educational Objectives

Problem Solving With Information

Details are frequently used to solve problems. For example, the first problem-
solving task for details requires an understanding of details about a specific alter-
native energy source. Organizing ideas apply to a variety of problem-solving
tasks. Commonly, a student uses a generalization or principle when identifying
how best to overcome the obstacle within the problem. For example, the first prob-
lem-solving task for organizing ideas involves the use of generalizations proposed
at the Constitutional Convention to help solve a hypothetical problem about the
United Nations.

Problem Solving With Mental Procedures

Specific mental skills can be the subject of problem-solving tasks. For exam-
ple, the first problem-solving task for mental skills involves refusal skills. In this
task, effective use of refusal skills is the vehicle used to solve the problem. In the
second example, the problem exists within the execution of the mental process
itself: There is an obstacle to the typical procedure for reading a contour map—
altitudes are not assigned to the contour lines. Mental processes are commonly the
subject of problem solving. The first problem-solving task for mental processes
involves the process of finding, citing and using sources in research papers. In this
case, the obstacle is that this process has produced conflicting results.

Problem Solving With Psychomotor Procedures

The first example of a problem-solving task for psychomotor skills involves
fingering skills for a specific instrument. The constraint is that a new system of fin-
gering must be designed by students. The first example of a problem-solving task
for psychomotor processes involves the process of playing tennis. The obstacle in
this situation is that an injury has limited the use of the student’s backhand stroke.

EXPERIMENTING

Experimenting involves generating and testing hypotheses about a specific physi-
cal or psychological phenomenon. A critical feature of experimenting tasks is that
the data be newly collected by the student. Figure 6.4 lists experimenting objec-
tives and tasks across the various domains of knowledge.

The terms generate and test are commonly used in experimenting objectives
and tasks, along with terms and phrases like the following:

e Generate and test
o Test the idea that

(Text continues on page 109)
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Knowledge Utilization Objectives and Tasks

What would happen if

How would you test that

How would you determine if

How can this be explained

Based on the experiment, what can be predicted

The most common formats for experimenting tasks are short and extended
written and oral constructed-response tasks.

Experimenting With Information

Details are sometimes used as the basis for hypothesis generation and testing.
For example, the first experimenting task for details involves details about a
specific current event. Students must generate a hypothesis about how different
people might perceive this event and then gather data to test their hypothesis.
Experimenting is particularly well suited to organizing ideas since these knowl-
edge structures readily lend themselves to hypothesis generation. For example, the
first experimenting task for organizing ideas involves generalizations about why
people choose to live in certain places. Students must generate hypotheses and
then collect data to test these hypotheses.

Experimenting With Mental Procedures

Mental skills and processes can be used as the subject of experimenting tasks.
For example, the first experimenting task for mental skills involves strategies for
solving a specific type of problem. Students must generate and test hypotheses
about the most efficient strategies for solving that particular problem type. The
first experimenting task for mental processes involves strategies for using a vari-
ety of search engines. Students design an experiment to determine the most
efficient search engine in a specific situation.

Experimenting With Psychomotor Procedures

Experimenting tasks for psychomotor skills and processes follow the same
pattern as experimenting tasks for mental procedures. The first experimenting task
for psychomotor skills involves generating and testing hypotheses for two key-
boarding configurations. The first experimenting task for psychomotor processes
involves generating and testing hypotheses regarding a personal exercise routine.

INVESTIGATING

Investigating involves examining a past, present, or future situation. Investigating
can be likened to experimenting in that it involves hypothesis generation and testing.
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Designing and Assessing Educational Objectives

However, the data used in investigating are not gathered by direct observation
as they are in experimenting. Rather, the data used to test hypotheses are
assertions and opinions that have been made by others. In addition, the rules of
evidence for investigating tasks are different from those employed in experiment-
ing inquiry. The rules of evidence for investigating are those governing the design
of a logical argument. The rules of evidence for experimenting are those govern-
ing the interpretation of direct observations. Investigating may be likened more to
investigative reporting, whereas experimenting may be likened more to pure
scientific inquiry. Figure 6.5 lists investigating objectives and tasks across the
domains of knowledge.

The term investigate can be used in investigating tasks along with terms and
phrases like the following:

Research

Find out about

Take a position on

e What are the differing features of
How did this happen

Why did this happen

What would have happened if

The most common format for investigating tasks is short or extended oral and
written constructed-response tasks.

Investigating With Information

Knowledge of specific details and organizing ideas are commonly the impe-
tus for an investigation. For example, the first investigating task for details
involves facts about obtaining food during a specific period of time. To complete
the task, students must examine what others have said about the issue. The first
investigating task for organizing ideas involves generalizations about people imi-
tating characters in the media. Students are instructed to examine what others have
said about this issue using information from the Internet along with other sources.

Investigating With Mental Procedures

Mental skills and processes are frequently the subject of investigating tasks.
For example, the first investigating task for mental skills focuses on discovering
the origins of base 10 computational algorithms. The first investigating task
involving mental processes addresses the process of using Internet databases.
Students must examine early origins of such databases.

(Text continues on page 115)
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Knowledge Utilization Objectives and Tasks 115

Investigating With Psychomotor Procedures

Psychomotor skills and processes can be the subject of investigating tasks.
For example, the first investigating task for psychomotor skills asks students to
collect information about the impact of parabolic skis on the procedure of mak-
ing turns. Students are asked to use opinions from expert skiers. The first exam-
ple of an investigating task involving psychomotor processes addresses rules for
playing a specific sport. Students must examine how changes in these rules have
affected the sport.

SumMARY OF KEY POINTS FOR
KNOWLEDGE UTILIZATION OBJECTIVES AND TASKS

Decision-Making Objectives and Tasks

e Require students to select among alternatives

e Use terms and phrases like the following: decide, select the best among the
following alternatives, which among the following would be best, what is
the best way, which of these is most suitable

e Use short and extended written and oral constructed-response formats

e Use specific graphic organizers

Problem-Solving Objectives and Tasks

e Require students to overcome an obstacle to a goal

¢ Use terms and phrases like the following: solve, how would you overcome,
adapt, develop a strategy to, figure out a way to, how will you reach your
goal under these conditions

e Use short and extended written and oral constructed-response formats

Experimenting Objectives and Tasks

e Require students to generate and test hypotheses

e Use terms and phrases like the following: generate and test, test the idea
that, what would happen if, how would you test it, how would you deter-
mine if, how can this be explained, based on this explanation what can
be predicted

e Use short and extended written and oral constructed-response formats

Investigating Objectives and Tasks

e Require students to test hypotheses using what others have said or written
as data as opposed to observational data they collect themselves



116 Designing and Assessing Educational Objectives

e Use terms and phrases like the following: investigate, research, find out
about, take a position on, what are the defining features of, how did this
happen, why did this happen, what would have happened if

e Use short and extended written and oral constructed-response formats



CHAPTER SEVEN

Metacognition
Objectives and Tasks

I he metacognitive processes oversee learning. There are four categories
of metacognitive processes: (1) specifying goals, (2) process monitoring,
(3) monitoring clarity, and (4) monitoring accuracy.

SPECIFYING (GOALS

The metacognitive process of specifying goals involves setting specific goals rela-
tive to one’s understanding or skill at a specific type of knowledge and developing
a plan for accomplishing the goals. Figure 7.1 lists specifying goals objectives and
tasks for the various domains of knowledge.

The phrase set goals is frequently used in specifying goals, objectives, and
tasks along with terms and phrases like the following:

e What would you like to accomplish
¢ Identify something you want to

Specifying goals involves setting goals for specific types of knowledge and
also identifying how those goals might be accomplished. To demonstrate goal spec-
ification, a student must not only articulate a goal relative to a specific knowledge
component but also articulate the specifics of a plan for accomplishing the goal.

The most common format for specifying goals tasks is short or extended writ-
ten and oral constructed response. A graphic organizer like that in Figure 7.2 can
be used to aid students in the process of specifying goals.

Although very simple in nature, the graphic organizer in Figure 7.2
requires students to identify a goal, outline a plan for accomplishing the goal,
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Metacognition Objectives and Tasks 121

Figure 7.2  Graphic Organizer for Specifying Goals

My goal:

My plan:

Resources | will need:

and identify the resources necessary for executing the plan. Across all the
domains of knowledge, it is the student’s response to the question regarding
the manner in which the goal will be accomplished that provides insight into
the level at which the student is employing the metacognitive process of speci-
fying goals. For example, a response in which the student notes, “I will have to
work harder to accomplish this goal” does not truly address the metacognitive
process of goal setting. Rather, the student should identify a clear objective, a
rough time line, necessary resources and the like.

Specifying Goals With Information

Specifying goals tasks for details and organizing ideas involve setting goals
for specific details and organizing ideas along with a plan for accomplishing those
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goals. For example, the first specifying goals task for details addresses details
about World War II. Students must set a goal relative to increasing their knowl-
edge regarding this information and establish a plan for doing so. The first speci-
fying goals task for organizing ideas deal with setting goals regarding
generalizations about how members of a group behave.

Specifying Goals With Mental Procedures

Specifying goals tasks for mental skills and processes involve setting goals for
specific mental skills and processes along with a plan for accomplishing those goals.
For example, the first specifying goals task for mental skills involves use of specific
functions on a GPS device. Students must set a goal relative to these skills and estab-
lish a plan for accomplishing the goal. The first specifying goals task for mental
processes involves setting goals regarding the process of comprehending text.

Specifying Goals With Psychomotor Procedures

Specifying goals tasks for psychomotor skills and processes involve setting
goals for specific psychomotor skills and processes along with a plan for accom-
plishing those goals. For example, the first specifying goals task for psychomotor
skills involves the skill of passing or serving in a specific sport. Students must set
a goal for improving their performance in these skills and then establish a plan for
accomplishing the goal. The first specifying goals task for psychomotor processes
involves setting goals relative to performing an instrumental piece.

PRrOCESS MONITORING

Process monitoring commonly involves determining how effectively a plan for
accomplishing a goal is being accomplished and how effectively a procedure is
being carried out in real time, particularly when a goal has been established for the
procedure. The goals addressed in process monitoring might be relatively long-term
goals established by the metacognitive process of specifying goals or they might be
relatively short-term goals established for a specific situation. Figure 7.3 presents
process monitoring objectives and tasks across the various domains of knowledge.

The term monitor is commonly used in process monitoring tasks along with
terms and phrases like the following:

o Evaluate
e Determine how well
e Determine how effectively

(Text continues on page 129)
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Process monitoring tasks are frequently extended in their duration, particu-
larly if the focus is a long-term goal. In such cases, they require students to keep
track of learning over time and report on how well they have met their long-term
goals. The most common response format for process monitoring tasks is short or
extended written or oral constructed response.

Process Monitoring With Information

Process monitoring tasks for information involve monitoring the extent to
which goals are being met in terms of understanding specific details and organiz-
ing ideas. For example, the first process monitoring task for details in Figure 7.3
addresses a specific economics term. To complete the task, students must monitor
their progress in meeting a specific goal they have set for learning that term. The
first process monitoring task for organizing ideas addresses generalizations about
transportation and communication. Again students set personal goals regarding
their understanding and then monitor their progress toward those goals.

Process Monitoring With Mental Procedures

To elicit process monitoring for mental and psychomotor procedures, tasks
must be designed in such a way that students can monitor how well they are meet-
ing goals relative to the execution of these procedures. For example, the first
process monitoring task for mental skills involves using a time line. Students must
articulate standards for their time lines and the extent to which the finished product
meets their standards. The first process monitoring task for mental processes
involves the process of translating a foreign language passage. Students set explicit
goals for translating the passage and then determine how well their goals were met.

Process Monitoring With Psychomotor Procedures

Process monitoring for psychomotor procedures follows the same pattern as
process monitoring with mental procedures. The first process monitoring task for
psychomotor skills involves harmonizing within a specific type of music. Students
must record their attempts at harmonizing so that they might analyze how well
they have met their goals. The first process monitoring task for psychomotor
processes involves producing a piece of art. Goals are set, and progress towards
those goals is monitored.

MONITORING CLARITY

As its name implies, monitoring clarity involves determining the extent to which
an individual is clear about specific aspects of knowledge. Clarity is defined here
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as being free from indistinction or ambiguity. Stated in more positive terms, one
who is clear about knowledge can recognize the distinctions important to that
knowledge and ascribe precise meaning to each important distinction.

Figure 7.4 presents monitoring clarity objectives and tasks across the various
domains of knowledge.

Commonly terms and phrases like the following are employed in monitoring
clarity objectives and tasks:

e What are you clear about
e What are you unclear about
e How could you better understand

The most common format for monitoring clarity tasks is short or extended
written and oral constructed-response formats.

Across all domains of knowledge, the more precise students can be about their
areas of lack of clarity, the more they are exercising the metacognitive process of
monitoring clarity. For example, one level of monitoring for clarity regarding the
mental process of using WordPerfect® would be demonstrated by the following
student response:

“I get confused when I try to center things.”

However, a much deeper level of metacognitive awareness would be exhibited
by the following response:

“I don’t understand how you can go back and center a line in the middle of
a document without losing all the margins that you have already set up.”

Below we consider monitoring clarity tasks across the domains of knowledge.

Monitoring Clarity With Information

Monitoring clarity tasks for the domain of information involve identifying
how clear a student is about specific details and organizing ideas. For example,
the first monitoring clarity task for details involves details about the human
skeletal structure. Students must determine their level of clarity about the specific
role it plays in growth and survival. The first monitoring clarity task for organiz-
ing ideas addresses clarity regarding generalizations about specific substances.

(Text continues on page 135)
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Metacognition Objectives and Tasks

Monitoring Clarity With Mental Procedures

Monitoring clarity tasks for the domain of mental procedures involve iden-
tifying how clear a student is about specific mental skills and processes. For
example, the first monitoring clarity task for mental skills requires students to
identify their level of certainty regarding how the use of scale can affect data pre-
sentation. The first monitoring clarity task for mental processes involves clarity
regarding various processes for reading thematic maps.

Monitoring Clarity With Psychomotor Procedures

Monitoring clarity tasks for the domain of psychomotor procedures involve
identifying how clear a student is about specific psychomotor skills and processes.
For example, the first monitoring clarity task for psychomotor skills requires
students to identify their level of clarity regarding the skill of striking a ball within
a specific sport. The first monitoring clarity task for psychomotor processes
involves clarity relative to the process of playing invasion games.

MONITORING ACCURACY

Monitoring accuracy involves determining the extent to which an individual is
correct in terms of his understanding of specific knowledge. Monitoring accuracy
is distinct from, but related to, monitoring clarity. That is, a student could be clear
about some aspects of knowledge—have no ambiguity or lack of distinction—but
in fact be inaccurate. It is important to contrast the metacognitive process of
monitoring accuracy with the analysis process of analyzing errors since they both
address inaccuracies and errors. Analyzing errors involves the errors made by
others as well as oneself. Monitoring accuracy deals exclusively with one’s own
inaccuracies or errors. In addition, monitoring accuracy involves checking one’s
assumptions regarding accuracy. For example, a student might believe he or she
is accurate in his or her understanding of the position of a political candidate.
However, when executing the metacognitive process of monitoring accuracy, he
or she would actually check to determine if the assumptions about the candidate’s
position are in fact accurate. Error analysis does not involve this “checking one’s
assumptions” aspect.

Figure 7.5 lists tasks for monitoring accuracy across the three knowledge
domains of knowledge.

As Figure 7.5 illustrates, a critical aspect of monitoring accuracy is defending or
verifying one’s judgment of accuracy. This implies that students must not only make
judgments about their accuracy but also must provide evidence for this judgment.

(Text continues on page 140)
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140 Designing and Assessing Educational Objectives

Terms and phrases commonly used in monitoring accuracy objectives and
tasks include the following:

e About what do you believe you are accurate?
e About what do you believe you might be inaccurate?

The most common format for monitoring accuracy is short or extended writ-
ten and oral constructed-response tasks.

It is worth noting again that across all domains of knowledge, a critical
aspect of monitoring accuracy tasks is that students must verify whether the
information they believed to be accurate is in fact accurate. Consequently, mon-
itoring accuracy tasks involve reviewing and checking information previously
presented. As we’ve mentioned before, this is not the case with the analysis
process of analyzing errors.

Monitoring Accuracy With Information

Monitoring accuracy tasks in the domain of information require students to
determine how accurate they are about specific details and organizing ideas. For
example, the first monitoring accuracy task for details involves specific terminol-
ogy. To complete this task, students must review what has been presented about
these terms and compare that information with their current understanding of the
terms. The first monitoring accuracy task for organizing ideas involves the per-
ceived accuracy of generalizations about opportunity cost.

Monitoring Accuracy With Mental Procedures

Monitoring accuracy tasks in the domain of mental procedures require students
to determine how accurately they execute specific mental skills and processes. For
example, the first monitoring accuracy task for mental skills involves a specific skill
regarding indirect measurement. Students must determine how accurately they exe-
cute the component parts of this skill. The first monitoring accuracy task for mental
procedures involves the accuracy of the general process for using a GPS device.

It is important to distinguish monitoring accuracy for procedures with process
monitoring for procedures. As described previously in this chapter, the metacog-
nitive skill of process monitoring involves a specific goal. Students must set spe-
cific goals regarding a procedure, and then monitor the extent to which these goals
are being met. The metacognitive process of monitoring accuracy does not neces-
sarily involve a goal on the part of the students. Rather it simply involves students
judging how accurately the steps in a procedure are being executed and checking
the validity of their understanding regarding those steps.



Metacognition Objectives and Tasks

Monitoring Accuracy With Psychomotor Procedures

Monitoring accuracy in the domain of psychomotor procedures follows the
same pattern as monitoring accuracy with mental procedures. It requires students
to judge how accurately they execute specific psychomotor skills and processes
and check the accuracy of their judgments. For example, the first monitoring accu-
racy task for psychomotor skills involves the skill of pronouncing specific words.
Students must judge if they are executing this procedure accurately and examine
the validity of their judgments. Again this differs from the metacognitive skill of
process monitoring because a personal goal is not involved. It differs from ana-
lyzing errors because it goes beyond simply examining the results of a procedure.
The first monitoring accuracy task for psychomotor processes involves the process
of modulating tone and voice while making a presentation.

SumMARY OF KEY POINTS FOR
METACOGNITIVE OBJECTIVES AND TASKS

Specifying Goals Objectives and Tasks

e Require students to set goals and establish a plan for accomplishing those
goals

e Use terms and phrases like the following: set goals, what would you like to
accomplish, identify something you want to

e Use short and extended written and oral constructed-response formats

Process Monitoring Objectives and Tasks

e Require students to determine how effectively goals are being met relative
to the knowledge domains; goals may be set via the metacognitive process
of specifying goals or for a specific situation

¢ Use terms and phrases like the following: monitor, evaluate, determine how
well, determine how effectively

e Use short and extended written and oral constructed-response formats

Monitoring Clarity Objectives and Tasks

e Require students to determine the extent to which they are free from ambi-
guity and indistinction about specific aspects of knowledge

¢ Use terms and phrases like the following: what are you sure about, what are
you unsure about, how could you better understand

e Use short and extended written and oral constructed-response formats
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142 Designing and Assessing Educational Objectives

Monitoring Accuracy Objectives and Tasks

e Require students to determine the extent to which they are accurate about
their understanding of knowledge; involves reexamining assumptions about
what is correct or accurate

e Use terms and phrases such as the following: about what do you believe
you are accurate, about what do you believe you are inaccurate

e Use short and extended written and oral constructed-response tasks



CHAPTER EIGHT

Self-System Objectives and Tasks

S elf- system thinking involves determining and analyzing one’s motivation to
learn new content. As described in Chapter 2, self-system thinking involves
four aspects: (1) examining importance, (2) examining efficacy, (3) examining
emotional response, and (4) examining motivation.

Examining Importance

The self-system process of examining importance involves analyzing the
extent to which one believes that learning specific knowledge is important and
then examining one’s beliefs relative to that issue. If an individual does not per-
ceive a specific piece of knowledge as important at a personal level, he or she will
probably not be highly motivated to learn it.

Figure 8.1 lists objectives and tasks for the self-system process of examining
importance across the three knowledge domains.

Examining importance goes beyond simply identifying how important learn-
ing specific knowledge is perceived to be. It also involves examining and defend-
ing the logic underlying one’s thinking. Obviously this latter part of the process is
more applicable to older students. Students at the lower grade levels might be
expected to articulate how important they perceive something to be and provide
some reason for this perception, but they might not be expected to analyze their
thinking.

Examining importance objectives or any other type of self-system process are
almost never explicit in standards or benchmark statements. As discussed in the
next chapter, a district or school would have to elect to make self-system goals
an overt part of the curriculum. They will probably not find a mandate to do so in
their state and national standards documents.

(Text continues on page 148)
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Designing and Assessing Educational Objectives

Terms and phrases like the following are commonly used in examining impor-
tance objectives and tasks:

e How important is it to you

e Why do you think it might be important

e Can you provide some reasons why it is important
e How logical is your thinking

The common format for examining importance tasks is short or extended writ-
ten and oral constructed-response formats.

Examining Importance With Information

Examining importance tasks for the domain of information involve determin-
ing how important it is to learn details and organizing ideas and analyzing the
logic of those perceptions. For example, the first examining importance task for
details involves facts about specific families. Students first identify how important
they believe this information to be. Then they consider the logic of their thinking.
The first examining importance task for organizing ideas involves perceptions of
importance relative to generalizations about science and technology.

Examining Importance With Mental Procedures

Examining importance tasks for the domain of mental procedures involve
determining how important it is to learn specific mental skills and processes and
analyzing the logic of those perceptions. For example, the first examining impor-
tance task for mental skills involves the skill of relating a specific historic event
to one’s own life. In this case, the teacher has provided students with a series of
simple steps or rules to follow. Students must first determine if they perceive this
to be an important skill and then analyze their thinking. The first examining
importance task for mental processes involves perceptions of importance relative
to the process of planning and conducting simple investigations.

Examining Importance With Psychomotor Procedures

Examining importance tasks for the domain of psychomotor procedures
involve determining how important it is to learn psychomotor skills and processes
and analyzing the logic of these perceptions. For example, the first examining
importance task for psychomotor skills involves playing a simple scale on an
instrument. Students must identify how important they believe it is to learn how
to play scales on a real instrument and then defend their logic. The first examin-
ing importance task for psychomotor processes involves perceptions of impor-
tance regarding the process of using art materials safely.



Self-System Objectives and Tasks

ExaMiNING EFrFicAacy

The self-system process of examining efficacy involves examining the extent to
which individuals believe they can improve their understanding or competence
relative to a specific type of knowledge. It also involves examining their thinking
on the issue. If individuals do not believe they can change their competence rela-
tive to a specific piece of knowledge, they will probably not be motivated to learn
it, even if they perceive it as important. Figure 8.2 lists objectives and tasks for
examining efficacy across the three knowledge domains.

Terms and phrases like the following are commonly used in examining effi-
cacy objectives and tasks:

e Can you improve

e How well do you think you can do
e How well can you learn

e How good are you at

e How logical is your thinking

The most common format for examining efficacy tasks is short or extended
written and oral constructed-response formats.

Examining Efficacy With Information

Examining efficacy tasks for the domain of information involve identifying
beliefs about one’s ability to learn details and organizing ideas and then examin-
ing the logic of these beliefs. For example, the first examining efficacy task for
details involves details about specific international conflicts. Students must deter-
mine how capable they believe themselves to be to improve their understanding of
these details. They must also explain and defend their thinking. The first examin-
ing efficacy task for organizing ideas involves perceptions of efficacy regarding
generalizations about how geography has influenced history.

Examining Efficacy With Mental Procedures

Examining efficacy tasks for the domain of mental procedures involve identi-
fying beliefs about one’s ability to improve competence at mental skills and
processes and analyzing the reasoning behind these perceptions. For example, the
first examining efficacy task for mental skills involves the skill of interpreting spe-
cific nonverbal skills. Students must determine if they believe they can get better
at this skill and the reasons that they believe so. The first examining efficacy task
for mental processes involves perceptions of efficacy regarding the process of
translating data into maps, graphs, and charts.

(Text continues on page 154)
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Designing and Assessing Educational Objectives

Examining Efficacy With Psychomotor Procedures

Examining efficacy tasks for the domain of psychomotor procedures involve
identifying beliefs about one’s ability to improve competence at psychomotor
skills and processes and analyzing the reasoning behind these perceptions. For
example, the first examining efficacy task for psychomotor skills involves specific
keyboarding skills. Students must determine if they believe they can improve their
competence at these psychomotor skills and explain and defend their thinking
behind their beliefs. The first examining efficacy task for psychomotor processes
involves perceptions of efficacy regarding the process of using nonverbal commu-
nication techniques.

ExaMINING EMOTIONAL RESPONSE

The process of examining emotional response involves identifying what emotions,
if any, are associated with specific knowledge, whether these emotions interfere
with learning, and the logic behind those associations. As described in Chapter 2,
negative affect can dampen a student’s motivation to learn or improve at some-
thing, even if the student believes that the knowledge is important and that he or
she has the requisite ability and resources. Figure 8.3 lists objectives and tasks for
examining emotional response across the three knowledge domains.

The key feature of this type of self-system thinking is the identification of
the logic underlying emotional responses. There is no necessary attempt to change
these associations—only to understand them. This said, an argument can be
made that awareness of one’s emotional associations provides the opportunity for
some control over them.

Terms and phrases like the following are commonly used with examining
emotional response objectives and tasks:

e What are your feelings about
e What is the logic underlying these feelings
e How reasonable is your thinking

The common format for examining emotional response tasks is short or
extended written and oral constructed-response formats.

Examining Emotional Response With Information

Examining emotional response tasks for the domain of information involve
identifying any emotions associated with details and organizing ideas and the
logic behind these associations. For example, the first examining emotional
response task for details involves facts regarding a specific political issue.
Students are asked to identify any emotions associated with the political issue and

(Text continues on page 158)
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Designing and Assessing Educational Objectives

the reasoning behind these associations. The first examining emotional response
task for organizing ideas involves emotional responses relative to generalizations
about primary and secondary sources.

Examining Emotional Response With Mental Procedures

Examining emotional response tasks for the domain of mental procedures
involve identifying emotions associated with mental skills and processes and the
logic behind these associations. For example, the first examining emotional response
task for mental skills addresses specific skills for asking questions in class. Here the
teacher has provided students with a few question-asking techniques. Students are
asked to identify emotions associated with these techniques and the logic behind
these associations. The first examining emotional response task for mental processes
involves emotional responses relative to the process of revising a presentation.

Examining Emotional Response With Psychomotor Procedures

Examining emotional response tasks for the domain of psychomotor procedures
involve identifying emotions associated with psychomotor skills and processes and
the logic behind these associations. For example, the first examining emotional
response task for psychomotor skills addresses a specific advanced skill in a specific
sport. Students identify any associated emotions and the logic behind these emo-
tions. The first examining emotional response task for psychomotor processes
involves emotional responses regarding the process of learning a new sport.

ExXAMINING MOTIVATION

The final type of self-system thinking involves examining overall motivation to
improve one’s understanding of or competence in a specific type of knowledge.
As described in Chapter 2, overall motivation is a composite of the other three
aspects of self-system thinking: perceptions of importance, perceptions of effi-
cacy, and emotional response. Examining motivation can be considered an
“omnibus” self-system process incorporating the other three aspects of the self-
system. Figure 8.4 lists objectives and tasks for examining motivation across the
three knowledge domains.

Ideally, when students respond to tasks like those in Figure 8.4, they consider
all three self-system components that can affect motivation. They comment on the
importance they ascribe to the knowledge, the level of efficacy they perceive, and
any emotions they associate with the knowledge. They also explain which of these
three factors dominates their motivation. Of course the sophistication of students’

(Text continues on page 163)
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responses is dependent on their age and maturity. Whereas older students might be
expected to provide a detailed explanation of the factors affecting their motivation,
primary students would be expected to provide a simple statement of their level of
motivation and a basic reason or two for this perception.

Objectives and tasks for examining motivation are expressed in many ways,
although common phrases include the following:

e How interested are you

e How motivated are you

¢ How would you explain your level of interest
e How reasonable is your thinking

The common format for examining motivation tasks is short or extended writ-
ten and oral constructed response. Graphic organizers like that depicted in Figure
8.5 can be used by students to aid in their response to examining motivation tasks.

The graphic organizer in Figure 8.5 has a place for students to list their per-
ceptions of importance, their perceptions of efficacy, and their perceptions of emo-
tional response. This cues them to three major factors in motivation. There is also
a section in the graphic organizer cueing them to explain how these three factors
interact to enhance or decrease their motivation.

Figure 8.5  Graphic Organizer for Motivation

How important is this Do | think | can do What emotions do |
to me? Why? this? Why? associate with this?
Why?

Y

My overall motivation

Explain
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Examining Motivation With Information

Examining motivation tasks for the domain of information involve identifying
one’s level of motivation to learn details and organizing ideas and then analyzing
the reasons for the identified level of motivation. For example, the first examining
motivation task for details involves details about school, home, and state. Students
must determine whether they are interested in learning about these details as well
as the reasons for their identified level of motivation. The first examining motiva-
tion task for organizing ideas involves perceptions of motivation relative to gen-
eralizations about historical accounts.

Examining Motivation With Mental Procedures

Examining motivation tasks for the domain of mental procedures involve
identifying one’s level of motivation to learn mental skills and processes and then
analyzing the reasons for the identified level of motivation. For example, the first
examining motivation task for mental skills involves specific rules of conversa-
tion. Students must identify their interest in learning these rules and the reasons
behind their level of interest. The first examining motivation task for mental
processes involves perceptions of motivation relative to the process of using con-
ventions in foreign language.

Examining Motivation With Psychomotor Procedures

Examining motivation tasks for the domain of psychomotor procedures
involve identifying one’s level of motivation to learn psychomotor skills and
processes and then analyzing the reasons for the identified level of motivation. For
example, the first examining motivation task for psychomotor skills involves spe-
cific warm-up and cool-down exercises. Students identify their level of motivation
for learning these psychomotor skills and the reasons behind the identified level.
The first examining motivation task for psychomotor processes involves percep-
tions of motivation relative to the process of reading a story aloud.

SumMARY OF KEY POINTS FOR
SELF-SYSTEM OBJECTIVES AND TASKS

Examining Importance Objectives and Tasks

e Require students to identify the extent to which they perceive learning spe-
cific knowledge to be important and analyze the logic of their perceptions

e Use terms and phrases like the following: how important is it to you, why
do you think it might be important, can you provide some reason why it is
important, how logical is your thinking

e Use short or extended written and oral constructed-response formats
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Examining Efficacy Objectives and Tasks

e Require students to identify the extent to which they believe they can learn
or get better at specific knowledge and analyze the logic of their beliefs

e Use terms and phrases like the following: can you improve, how well do
you think you can do, how well can you learn, how good are you at, how
logical is your thinking

e Use short or extended written and oral constructed-response formats

Examining Emotional Response Objectives and Tasks

e Require students to identify emotions associated with knowledge and
analyze the logic behind these emotions

e Use terms and phrases like the following: what are your feelings about,
what is the logic underlying your thinking, how reasonable is your thinking

e Use short and extended written and oral constructed-response formats

Examining Motivation Objectives and Tasks

e Require students to identify their level of motivation for learning specific
types of knowledge and the logic behind the identified level of motivation.
Ideally students include their perception of importance, efficacy, and emo-
tional response in their analyses.

e Use terms and phrases like the following: how interested are you, how
motivated are you, how would you explain your level of interest, how rea-
sonable is your thinking

e Use short or extended written and oral constructed-response formats






CHAPTER NINE

The New Taxonomy as a Scale
for Student Performance

T he previous eight chapters have addressed objectives and tasks across the
three domains of knowledge (information, mental procedures, and psy-
chomotor procedures) for each of the six levels of the New Taxonomy. In effect
the New Taxonomy represents a tacit scale of student performance. Objectives and
assessment tasks could be designed across all six levels of the New Taxonomy for
a knowledge component that is the focus of a particular unit of instruction or a par-
ticular grading period. To illustrate, assume that a district, school, or teacher has
identified information about the solar system as the focus of instruction at the
eighth grade. Figure 9.1 lists potential objectives and tasks regarding the solar
system for all six levels of the New Taxonomy.

Figure 9.1 illustrates that it is possible to generate objectives and tasks for spe-
cific types of knowledge at a specific grade level for all six levels of the New
Taxonomy. Here the knowledge focus is information about the solar system at the
eighth grade. For each level of the New Taxonomy, specific objectives and sam-
ple tasks have been articulated. Using these guidelines, teachers could construct
their own tasks or use those designed by the school or district to determine each
student’s position on the six levels of the New Taxonomy for this particular topic.
This is probably not advisable for at least two reasons.

First, as described in the New Taxonomy (Marzano & Kendall, 2007), the
metacognitive and self-system processes are meant to be addressed as an integral
part of academic content. Unfortunately, this perception is not commonly shared
throughout K-12 education. However, metacognitive and self-system skills are
becoming accepted as a viable type of supporting or complimentary curriculum to
academic content. We discuss this later in this chapter.

The second reason for not using all six levels of the New Taxonomy as a scale for
measuring students is that within a school system, different grade levels focus on very
different types of knowledge. For example, at the eighth-grade level, the expectation
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Figure 9.1

Complete Articulation of New Taxonomy Regarding Information

Knowledge About the Solar System

New Taxonomy

Investigating

about the solar system.

Level Objective Sample Task

Level 6— The student will be able How would you describe your level of interest
Self-System: to analyze his or her to learn more about the solar system? What
Examining motivation to learn about are your reasons for this level of motivation?
Motivation the solar system. How logical is your thinking?

Level 5— The student will be able Identify something about the solar system
Metacognition: to identify aspects of the about which you are confused. Develop a plan
Monitoring solar system about which to clear up your confusion.

Clarity he or she is not clear.

Level 4— The student will be able Select one of the current discoveries about
Knowledge to investigate the gradual the solar system we have studied in class.
Utilization: growth of knowledge Investigate how the discovery came about and

how it changed our thinking about the solar
system.

Level 3— The student will be able Identify two planets in our solar system and
Analysis: to identify similarities and compare them on two or more characteristics
Matching differences between of your choice.

various planets in the

solar system.
Level 2— The student will be able Explain what you consider to be the most
Comprehension: to explain the critical important features of our solar system in terms
Integrating features of the solar of understanding how it operates.

system.
Level 1— The student will be able Briefly explain the following terms:
Retneva_l:_ Fo recognize ar_wd recall « Planetary rings
Recognizing and | important details about o Light year
Recalling the solar system.

e Astronomical unit

Determine if the following statements are
true or false:

1. The path of objects traveling around the
sun follows a law of planetary motion
discovered by German astronomer
Johannes Kepler in the early 1600s.

2. There are seventy-three known moons
in the solar system.

3. Jupiter is a dwarf planet.

4. The term celestial object does not
include earth.

5. Mercury has fifteen planetary rings.

6. The moon is about one-third the size of
earth.

7. Venus is the coldest planet in the solar
system.

8. Astronomers most often measure
distances within the solar system in
astronomical units.
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for students might be that they can analyze information about the topic of the solar
system—in the parlance of the New Taxonomy, the expectation is that students
demonstrate competence in matching, classifying, analyzing errors, generalizing, and
specifying regarding information about the solar system. At the fifth-grade level, the
expectation might be that students can comprehend the important characteristics of the
solar system—in New Taxonomy terms, the expectation is that they demonstrate com-
petence in integrating and symbolizing information about the solar system. At the
third-grade level, the expectation might be that students can retrieve basic information
about the solar system—they can recognize and recall basic facts about the solar sys-
tem. Thus it would be impractical and unwise to expect students to exhibit all levels
of the New Taxonomy for all topics at each grade level. For measurement purposes,
what is needed is a flexible scale that can translate the New Taxonomy into reasonable
expectations and be easily used by teachers to design and score assessments.

A FLEXIBLE SCALE TO USE WiTH THE NEW TAXONOMY
In a series of works, Marzano (2006; Marzano & Haystead, 2008) has a developed

a scale that can be used to design and score assessments based on the first four
levels of the New Taxonomy. That scale is depicted in Figure 9.2.

Figure 9.2  Scale for Use With the First Four Levels of the New Taxonomy

Score 4.0: In addition to Score 3.0 performance, in-depth inferences and applications that
go beyond what was taught.

Score 3.5: In addition to Score 3.0 performance, partial success at inferences and applications
that go beyond what was taught.

Score 3.0: No major errors or omissions regarding any of the information and/or processes
(simple or complex) that were explicitly taught.

Score 2.5. No major errors or omissions regarding the simpler details and processes and partial
knowledge of the more complex ideas and processes.

Score 2.0: No major errors or omissions regarding the simpler details and processes but
major errors or omissions regarding the more complex ideas and processes.

Score 1.5: Partial knowledge of the simpler details and processes but major errors or omissions
regarding the more complex ideas and processes.

Score 1.0: With help, a partial understanding of some of the simpler details and processes
and some of the more complex ideas and processes.

Score 0.5: With help, a partial understanding of some of the simpler details and processes but
not the more complex ideas and processes.

Score 0.0: Even with help, no understanding or skill demonstrated.

© Copyright 2004. Marzano & Associates. All rights reserved. Reprinted with permission.
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The scale in Figure 9.2 is generic. It is intended to be rewritten for specific
grade level expectations using the New Taxonomy. To illustrate, assume that at
fifth grade students are expected to comprehend the critical characteristics of the
solar system. That is, the stated objective for fifth grade students is this: “The
student will be able to explain the critical characteristics of the solar system.” This
expectation would be placed at score 3.0 in the scale. To determine score level 2.0,
one simply moves down one level of the New Taxonomy. In effect the objective
for score level 2.0 would be, “The student will be able to recall important details
about the solar system.” To determine score level 4.0, one moves up one level in
the New Taxonomy. In effect, the objective for score level 4.0 would be, “The
student will be able to analyze information about the solar system.” As discussed,
below score 4.0, objectives are more general in nature. With these three reference
points identified, a scale specific to the topic of the solar system for the fifth grade
can be written. This is depicted in Figure 9.3.

Figure 9.3 is a scale written specifically for the fifth-grade target objectives
for the solar system. Note that for score 3.0 and 2.0, rather specific guidance is
provided that allows teachers to generate and score assessments. We address this
in the next section. Score value 4.0 is less specific because it involves inferences
and applications that go beyond what was directly taught in class. Here teachers
are provided guidance as to the type of inferences and applications students are
expected to make. In this case, those inferences and applications address the
analysis processes of the New Taxonomy.

Now consider a different grade level using the same general content—the
solar system. Assume that at third grade, the target objective is that students
will be able to retrieve important information about the solar system. Again this
would occupy score 3.0 on the scale. To define score 2.0, one would move
down a level on the New Taxonomy. However, retrieval is the lowest level of
the New Taxonomy. In such cases, one looks for a hierarchic structure within a
given taxonomic level. In this case, recognition is a lower level than recall.
Recall then, is the expectation at score value 3.0; recognition is the expectation
at score value 2.0. To define score value 4.0, one moves up one level in the New
Taxonomy, to comprehension. Again a specific scale would be written. This is
depicted in Figure 9.4.

This scale, although on the same general topic as that depicted in Figure 9.3,
is quite different in that score values 2.0, 3.0 and 4.0 involve recognition, recall,
and integration, respectively, whereas in Figure 9.3, score values 2.0, 3.0 and 4.0
involve recall, integration and analysis, respectively.

As the foregoing examples illustrate, when a grade-level statement of student
expectations is specific enough to be placed on the New Taxonomy, a scale can be
constructed using the generic scale in Figure 9.2. The grade-level expectation is
placed in score value 3.0. Score value 2.0 is defined using one level down in the
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Figure 9.3  Scale for the Topic of the Solar System at the Fifth Grade

Score 4.0 In addition to score 3.0, in-depth inferences and applications that involve
identifying implied similarities and differences, classifying, analyzing errors,
generalizing, and specifying.

Score 3.5 In addition to score 3.0 performance, in-depth inferences and applications with
partial success.

Score 3.0 While engaged in tasks that address the topic of the solar system, the student
demonstrates comprehension of critical characteristics of the solar system,
such as

e Basic interactions between the sun and planets in the solar system
(e.g., explains why the planets stay in orbit around the sun)

e Basic distinctions between the sun and planets in the solar system (e.g.,
shape, size, characteristics of rings, characteristics of moons, distance from
the sun)

The student exhibits no major errors or omissions.

Score 2.5 No major errors or omissions regarding the score 2.0 elements and partial
knowledge of the score 3.0 elements.

Score 2.0 No major errors or omissions regarding the simpler details and processes,
such as

¢ Recalling specific terminology, such as
o Planetary rings
o Light-year
o Astronomical unit

e Recalling isolated details, such as
o The moon is about one-third the size of earth.

o Astronomers most often measure distances within the solar system in
astronomical units.
o Objects around the sun travel according to a law of planetary motion
discovered by German astronomer Johannes Kepler in the early 1600s.
o The term celestial object does not include earth.
However, the student exhibits major errors or omissions with score 3.0
elements.

Score 1.5 Partial knowledge of the score 2.0 elements but major errors or omissions regarding
the score 3.0 elements.

Score 1.0 With help, a partial understanding of some of the score 2.0 elements and
some of the score 3.0 elements.

Score 0.5 With help, a partial understanding of some of the score 2.0 elements but not the
score 3.0 elements.

Score 0.0 Even with help, no understanding or skill demonstrated.

New Taxonomy and score value 4.0 is defined using one level up on the New
Taxonomy. When recall is the focus of score value 3.0, recognition is used as the

focus of score value 2.0.
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Figure 9.4  Scale for the Topic of the Solar System at the Third Grade

Score 4.0 In addition to score 3.0, in-depth inferences and applications that involve
identifying critical versus noncritical aspects of the solar system.

Score 3.5 In addition to score 3.0 performance, in-depth inferences and applications with
partial success.

Score 3.0 While engaged in tasks that address the topic of the solar system, the
student demonstrates recall of important information about the solar system,
such as

There are eight planets in our solar system.

The earth is the third planet from the sun.

The earth is assumed to be the only planet that supports life.

There are many solar systems in the universe.

There are four gas giant planets in our solar system.

There are three dwarf planets in our solar system.

There are four inner planets and four outer planets in our solar system.

The student exhibits no major errors or omissions.

Score 2.5 No major errors or omissions regarding the score 2.0 elements and partial
knowledge of the score 3.0 elements.

Score 2.0 No major errors or omissions regarding the simpler details and processes,
such as

* Recognizing isolated details, such as
o Our planet is called Earth.
o The sunis a star.
o Each planet orbits the sun.
o Mercury is the name of the planet closest to the sun.
o Earth is the only planet with just one moon.
However, the student exhibits major errors or omissions with score 3.0
elements.

Score 1.5 Partial knowledge of the score 2.0 elements but major errors or omissions regarding
the score 3.0 elements.

Score 1.0 With help, a partial understanding of some of the score 2.0 elements and
some of the score 3.0 elements.

Score 0.5 With help, a partial understanding of some of the score 2.0 elements but not the
score 3.0 elements.

Score 0.0 Even with help, no understanding or skill demonstrated.

DESIGNING AND SCORING ASSESSMENTS

Once a scale has been constructed for a grade-level expectation, assessments can
be constructed and scored. Again consider the scale in Figure 9.4. There recog-
nition is the focus of score value 2.0. Based on the scale, the teacher can design
recognition items like the following:
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Determine if the following statements are true or false:

The sun orbits Earth.

e Mercury appears blue when viewed through a telescope.
Saturn has rings.

Earth is between Venus and Mars.

We live on the third planet from the Sun.

These true—false items are recognition items because students are provided
with statements about the solar system and must recognize whether each statement
is correct. Forced-choice items, like true—false, matching, and multiple choice,
are commonly used for recognition items. (For a detailed discussion of common
recognition items, see Marzano, 2006.)

The focus of score value 3.0 is recall. The teacher might design items like
the following for score value 3.0:

Briefly answer the following:

e What are the different planets in the solar system? Start from the sun and
identify each planet from the first to the last.

e Pick three planets and describe some of the important things we’ve learned
about each.

Recall items require students to produce accurate information as opposed to
simply recognizing it when it is provided. Consequently, recall items typically use
short constructed-response formats. (For a discussion, see Chapter 3.)

The focus of score value 4.0 is integration. Here students must distinguish
between critical versus noncritical elements for a given topic. An item like the
following would elicit this type of thinking:

We have learned about earth’s ability to support life. Pick three characteris-
tics we have studied and explain why they are critical to support life on earth.

Here students must go beyond simply recalling information that has been
taught. They must explain why certain characteristics are important to a specific
phenomenon—the ability of earth to support life.

The three types of items generated by the teacher would be put together to
form the assessment depicted in Figure 9.5.

To score the assessment in Figure 9.5, a teacher would first address each item
and determine if a student’s response received full credit (possibly signified by +),
no credit (possibly signified by 0), or partial credit (possibly signified by P). The
teacher then examines the pattern of response across score 2.0, 3.0 and 4.0 items
and tasks. To understand how best to interpret response patterns, it is useful to
begin with the score value of 3.0.
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Figure 9.5  Assessment Based on Third-Grade Scale for the Solar System

Section I: For each item, identify whether it is true or false:

1. The sun orbits Earth.

2. Mercury appears blue when viewed through a telescope.
3. Saturn has rings.

4. Earth is between Venus and Mars.

5. We live on the third planet from the sun.

Section II: Briefly answer the following:

1. What are the different planets in the solar system? Start from the sun and identify each
planet from the first to the last.

2. Pick three planets and describe some of the important things we’ve learned about each.

Section lll: We have learned about earth’s ability to support life. Pick three characteristics we have
studied and explain why they are critical to support life on earth.

e A score of 3.0 indicates that a student has answered all items or tasks cor-
rectly that involve simpler details and processes (all score 2.0 items and
tasks) as well as all items and tasks that involve more complex ideas and
processes that were explicitly taught (all score 3.0 items and tasks). In
effect, the score of 3.0 is the fulcrum of the scale. It represents the instruc-
tional goal for a specific topic.

e A score of 2.0 indicates that the student has answered all items and tasks
correctly that involve simpler details and processes (all score 2.0 items and
tasks), but has missed all items and tasks that involve more complex ideas
and processes (all score 3.0 items and tasks).

¢ [f a student has answered all items and tasks correctly regarding simpler details
and processes (score 2.0 items and tasks) and some items and tasks correctly
involving more complex ideas and processes (score 3.0 items and tasks) or has
received partial credit on those items and tasks, a score of 2.5 is assigned.

e Ascore of 1.5 is assigned if a student receives partial credit on the score 2.0
items and tasks but misses all other types of items.

e A score of 1.0 is assigned if a student misses all items and tasks on an
assessment but with help from the teacher demonstrates partial credit on the
score 2.0 and score 3.0 items and tasks.

e Ascore of 0.5 is assigned if the student misses all items and tasks but with
help demonstrates partial credit on the score 2.0 items and tasks (but does
not demonstrate partial credit on the score 3.0 items and tasks).

e A score of 0.0 indicates that even with help, the student cannot answer any
items or perform any tasks correctly.

o At the top end of the scale, a score of 4.0 is assigned if a student answers
all items and tasks correctly (score 4.0 items and tasks, score 3.0 items and
tasks, and score 2.0 items and tasks).

e Ascore of 3.5 is assigned if a student answers score 2.0 and score 3.0 items
and tasks correctly and receives partial credit on score 4.0 items and tasks.



The New Taxonomy as a Scale for Student Performance

To illustrate, assume that a particular student answered all items correctly in
Sections I and II of the assessment depicted in Figure 9.5 but did not answer the
item in Section III correctly. The student would receive a score of 3.0 on the
assessment. Had the student received partial credit on the items in Section III, his
or her score would have been 3.5. If the student had answered all items correctly
in Section I and answered some of the items correctly in Section II or received par-
tial credit on some of these items, he or she would have received a score of 2.5. If
the student answered no items correctly on the assessment but upon a discussion
with the teacher was able to partially answer some questions in Section I and
Section II with prompting, the student’s score would be 1.0. For a more detailed
discussion of various types of score patterns see Marzano (2006).

One of the advantages to scoring assessments using the scale presented in this
chapter is that it is particularly useful in tracking student progress over time. To
illustrate, consider Figure 9.6.

Figure 9.6  Tracking Student Progress

Topic: Solar System

"
1 -
0
a b c d e f g
a. October 6

b. October 12

c. October 20

d. October 29

e. November 8

f.

g.
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Figure 9.6 depicts five scores for a particular student over time on the topic of the
solar system. Assume that all assessments were similar to that shown in Figure 9.5.
The student’s scores have been graphed by the teacher and the student. This allows
the teacher and student to examine growth over time. This particular student started
with a score of 1.0—the student answered no questions on the test without help, but
with help was able to receive partial credit on some score 2.0 and 3.0 items. By the
fourth and fifth assessments, the student was able to independently answer score 2.0
and 3.0 items thus receiving a score of 3.0 on both assessments. Marzano (2006) has
demonstrated how this type of graphing of student progress fulfills some of the defin-
ing features of formative assessment. It allows students to see their growth over time
and provides assessment information about status at a particular point in time.

THE UNIQUE ROLE OF METACOGNITIVE
AND SELF-SYSTEM PROCESSES

It is certainly possible to incorporate metacognitive and self-system processes
into a scale like those depicted in Figure 9.3 and 9.4. Indeed if score 3.0 on a
scale focuses on a knowledge utilization process such as investigation, it would
make logical sense for score value 4.0 to address a metacognitive process like
examining accuracy or examining clarity. And if score value 3.0 on a scale
focuses on a metacognitive process such as examining accuracy or examining
clarity, it would make logical sense for score value 4.0 to address a self-system
process like examining motivation. This notwithstanding, K—12 educators typi-
cally want to isolate academic content as the centerpiece of the curriculum. This
is evidenced by the current emphasis on national and state academic standards
(for a discussion, see Marzano and Haystead, 2008). Consequently, districts and
schools might reasonably elect to consider the metacognitive and self-system
processes as a separate type of curriculum. This is in keeping with current dis-
cussions of personal and social skills. There is growing evidence that when such
a curriculum is combined with a sound academic curriculum, students benefit
both in terms of learning academic content as well as learning personal and social
skills. Specifically, a meta-analysis by Durlak and Weissberg (2007) indicates
that when skills like those in the metacognitive and self-system components of
the New Taxonomy are taught in tandem with academic skills, both can be
enhanced. They explain that “the association between academic performance
and personal and social development is of great interest to educators, researchers,
and policy makers” (p. 18). It should be noted that Durlak and Weissberg
define personal and social development in a much broader manner than we
define metacognition and self-system thinking; however, an examination of the
types of skills they consider within their framework of personal and social devel-
opment demonstrates that many of their personal skills are closely related to what
we refer to in the later two categories of the New Taxonomy.
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According to Durlak and Weissberg (2007), one important aspect of teaching
metacognitive and self-system skills (i.e., personal skills) is to provide students
with explicit models and practice in those skills. They note,

New skill cannot be acquired immediately. It takes time and effort to
develop new behaviors and often more complicated skills must be broken
down into smaller steps and sequentially mastered. Therefore, a coordi-
nated sequence of activities is required that links the learning steps and
provides youth with opportunities to connect these steps. (p. 10)

In terms of the metacognitive and self-system processes listed in the New
Taxonomy, these findings imply that teachers should teach specific strategies for
metacognitive and self-systems skills. Consider, for example, the metacognitive
process of specifying goals. To use this process as a supportive structure for learn-
ing content, teachers should provide students with explicit guidance in how to set
concrete, measurable goals and how to design explicit plans that include time lines,
resources and milestones. This is consistent with current discussions regarding
enhancing student thinking. For example, Swartz, Costa, Beyer, Reagan, and Kallick
(2008) discuss teaching students how to climb the “ladder of metacognition” (p. 99)
as a critical aspect of teaching thinking. They also recommend teaching students
how to gain control of their emotions and thought processes as a form of higher
order thinking. Of course, these two components are similar to metacognitive and
self-system thinking in the New Taxonomy.

In addition to learning strategies for metacognitive and self-system thinking,
we believe students should keep track of their progress on these skills using a scale
patterned after the generic scale in Figure 9.2. To illustrate, consider Figure 9.7.

Figure 9.7 is designed for the metacognitive skill of specifying goals at the
high school level. Scales at the lower grade levels would necessarily be different
to reflect differences in sophistication of expectations for this competency. Note
that the score values 3.0 and 2.0 are spelled out for teachers. This provides guid-
ance for instruction and assessment. That is, the scale communicates to high
school teachers that they must explicitly teach the following:

e Strategies for setting specific learning goals with concrete ways to deter-
mine when they are attained

o Strategies for designing explicit plans for completing the goals with clear
milestones along the way

e Strategies for identifying necessary resources and how the those resources
will be acquired

Using the scale in Figure 9.7, students might systematically rate themselves.
The teacher might also provide a rating. In addition to comparing teacher and
student ratings, this system could be used to reinforce progress in the skill of spec-
ifying goals and celebrate that progress.
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Figure 9.7

High School Scale for Specifying Goals

Specifying Goals

High School (Grades 9—-12)

Score 4.0

In addition to score 3.0 performance, in-depth inferences and applications
that go beyond what was taught.

Score 3.5 | In addition to score 3.0 performance, in-depth inferences and
applications with partial success.

Score 3.0

While engaged in the metacognitive skills of specifying goals, the student
exhibits the following behaviors:

* |dentifies a specific learning goal with an concrete way to determine when it
is attained

* |dentifies an explicit plan for completing the goal with clear milestones along
the way

* |dentifies necessary resources and how those resources will be acquired

The student exhibits no major errors or omissions.

Score 2.5 | No major errors or omissions regarding the score 2.0 elements and
partial knowledge of the score 3.0 elements.

Score 2.0

The student is successful with the simpler details and behaviors such as

* |dentifies a goal but the does not identify a concrete way to determine when
it is attained

o |dentifies an explicit plan for completing the goal but does not include
milestones

* |dentifies necessary resources but does not identify how those resources will
be acquired

However, the student exhibits major errors or omissions with score 3.0
elements.

Score 1.5 | Partial knowledge of the score 2.0 elements but major errors or
omissions regarding the score 3.0 elements.

Score 1.0

With help, a partial understanding of some of the score 2.0 elements and
some of the score 3.0 elements.

Score 0.5 | With help, a partial understanding of some of the score 2.0 but not the
score 3.0 elements.

Score 0.0

Even with help, no understanding or skill demonstrated.




Afterword

In this handbook, we have provided district, school, and classroom educators
with a practical guide to designing and assessing educational objectives using
The New Taxonomy of Educational Objectives (Marzano & Kendall, 2007).
Without a sound theoretical base, objectives and their assessments become subjec-
tive and ultimately ineffectual. Where The New Taxonomy of Educational
Objectives provides the theory and research base to design objectives and their
related assessments, this handbook describes precisely how to go about designing
those objectives and assessments. It is our hope that educators use this hand-
book to rethink and restructure their standards, assessments, and curriculum. We
acknowledge that the New Taxonomy and this handbook cannot address all issues
regarding standards, assessments, and curriculum for individual districts, schools
and classrooms. Consequently we encourage educators to make the necessary
adaptations and alterations in the New Taxonomy to meet their specific needs.
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