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Concept Teaching

Richard Jantz, University of Maryland

ost experienced teachers would agree that

conveying information to students is very

important but that teaching students how
to think is even more important. Experienced
teachers also know that concepts are the basic build-
ing blocks for thinking, particularly higher-level
thinking, in any subject. Concepts allow individuals
to classify objects and ideas and to derive rules and
principles; they provide the foundations for the idea
networks that guide our thinking. The process of
learning concepts begins at an early age and con-
tinues throughout life as people develop more and
more complex concepts, both in school and out. The
learning of concepts is crucial in schools and in every-
day life, because concepts allow mutual understand-
ing among people and provide the basis for verbal
interaction.

The focus of this chapter is on concept teaching
and how teachers can help students attain and de-
velop the basic concepts needed for further learning
and higher-level thinking. The first section deals with
the nature of concepts and their importance in educa-
tion, the next section summarizes research that un-
derlies and supports concept teaching, and the final
sections focus on the model itself and describe spe-
dfic teaching and evaluation procedures associated
with two approaches to concept teaching.

PERSPECTIVE AND RATIONALE

“Ball.” “Chair.”” “Box.” “Table.” “Crayon.” Kim is
naming things, and placing objects into groups or
classes. She is developing concepts. Combining
something concrete, such as a ball, with an abstract
quality, such as roundness, enables Kim to identify
classes of objects, events, and ideas that differ from
each other. By repeatedly sorting and classifying dif-
ferent balls she can eventually form an abstract con-
cept for these similar objects that allows her to think
about them and, eventually, to communicate with
others about them.

Concepts and Higher-Level Thinking

Concept learning is more than simply classifying ob-
jects and forming categories. It is also more than
learning new labels or vocabulary to apply to classes
of objects and ideas. Instead, concept learning in-
volves the process of constructing knowledge and
organizing information into comprehensive cogni-
tive structures.

As has been described in previous chapters, stu-
dents come into classrooms with a variety of prior
experiences from which they have formed concep-
tions (schemata) about the physical and social
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worlds. These schemata are a student’s way of look-
ing at the world. They help students explain and in-
terpret what is happening in their lives. Sometimes
the conceptions students hold are accurate; many
times they are intuitive, naive, and, in fact, misrepre-
sentations of reality. Misconceptions cannot be
changed by simply presenting new information. In-
stead, change requires teaching processes which en-
able students to become aware of their existing sche-
mata and which help them to develop new concepts
and reformulations of existing ways of thinking.

The Nature of Concepts

In everyday usage the term concept is used in several
ways. Sometimes it refers to an idea someone has,
such as “My concept of how a president should act is
straightforward.” At other times it is used like a hy-
pothesis, for example, “My concept is that we are
always in debt because we spend too much on frills.”
When the term concept is used in connection with
teaching and learning it has a more precise meaning
and refers to the way knowledge and experience are
categorized.

Concept learning is essentially “‘putting things
into a class” and then being able to recognize mem-
bers of that class (R. M. Gagné, 1985, p. 95). This
requires that an individual be able to take a particular
case, such as his or her pet dog Lucky Lady, and place
it into a general class of objects, in this case a class
termed dog, that shares certain attributes. This pro-
cess requires making judgments about whether a par-
ticular case is an instance of a larger class.

CONCEPTS THEMSELVES CAN BE PLACED
INTO CATEGORIES

Concepts, like most other objects or ideas, can be
categorized and labeled. Knowing the different types
of concepts is important because, as will be illustrated
later, different types of concepts require different
teaching strategies. One way of classifying concepts
is according to the rule structures that define their
use.

Some concepts have constant rule structures. The
concept of island, for example, always involves land
surrounded by water. A triangle is a plane, closed
figure with three sides and three angles. The rule
structures for these concepts are constant. Their criti-

cal attributes are combined in an additive manne
and are always the same. This type of concept is
referred to as a conjunctive concept.

Other concepts are broader and more flexible
and permit alternative sets of attributes. Their rule

" structures are not constant. For example, the concept

of a strike in baseball is based upon a number of
alternative conditions. A strike may be when a batter
swings and misses, when an umpire determines that
the pitch was in the strike zone even though the bat-
ter did not swing at the ball, or when the batter hitsa
foul ball. This type of concept is called a disjunctive
concept, that is, one that contains alternative sets of
attributes. The concept “noun’”’ is another example of
a disjunctive concept. It may be a person, a place, ora
thing, but it cannot be all three at the same time.

A third type of concept is one whose rule struc-
ture depends on relationships. The concept “aunt”
describes a particular relationship between siblings
and their offspring. The concepts ““time” and “dis-
tance” are also relational concepts. To understand
either of these concepts, one must know the other,
plus the relationship between them. For example,
“week” is defined as a succession of days that has as
its beginning point day 1 (usually Sunday) and asits
ending point day 7 (usually Saturday) and a duration
of 7 days.

CONCEPTS ARE LEARNED THROUGH EXAMPLES
AND NONEXAMPLES

Learning a particular concept involves identifying
both examples and nonexamples. For instance, 2
cow is an example of a mammal but is a nonexample
of a reptile. Australia is an example of a countryin the
southern hemisphere, but it is a nonexample of 2
developing country. Cotton and silk are examples of
the concept “fabric,” but leather and steel are nonex”
amples. As will be described later, the way examples
and nonexamples are identified and used is impO"”
tant in a concept lesson.

CONCEPTS ARE INFLUENCED BY SOCIAL CONTEXT

The critical attributes of a conjunctive concept, such
as “equilateral triangle,” are fixed across social CO"
texts. However, disjunctive or relational concepts
such as ““poverty” or “literacy rate,” change from oné
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critical attributes are often found in the behavioral
and social sciences and need an operational defini-
tion depending on the social context or cultural envi-
ronment in which they are used. Consider the con-
cept “aunt.” In some societies, “aunt” or “auntie”
refers to any adult in the society who has some re-
sponsibility for caring for a particular child and has
nothing to do with actual blood relationship. Con-
sider also the geographical concepts “north” and
“south” as they relate to climate. Children in the
northern hemisphere are taught that as one goes
south, the climate gets warmer. Obviously this would
not hold true for children in Australia or Argentina.
The labeling of conceptsis also influenced by context.
In England a car’s windshield is called a “wind-
screen,” and the trunk is called the “boot.” The con-
cepts are the same; the label is different.

CONCEPTS HAVE DEFINITIONS AND LABELS

All concepts have names or labels and more or less
precise definitions. For example, a relatively small
body of land surrounded on all sides by water is
labeled an island. Labels and definitions permit mu-
tual understanding and communication with others
using the concept. They are prerequisites for concept
teaching and learning. Labels, however, are human
inventions and in some ways are arbitrary. Knowing
the label does not mean a student understands the
concept, and this is what makes teaching concepts
difficult.

CONCEPTS HAVE CRITICAL ATTRIBUTES

Concepts also have attributes that describe and help
define them. Some attributes are critical and are
used to separate one concept from all others. For ex-
ample, an equilateral triangle is a triangle with three
equal sides. The critical attributes are that it must be a
triangle and that each of the sides must be equal.
Triangles without three equal sides are not equilateral
triangles. In addition, if the concept is a subset of a
broader concept, then it must also include the critical
attributes of the broader concept. An equilateral tri-
angle is a member of the class of concepts called
“triangles”” and thus must contain all the critical attri-
butes of a triangle.
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CONCEPTS HAVE NONCRITICAL ATTRIBUTES

Some attributes may be found in some but not in all
members of the class. These are called noncritical
attributes. For example, size is a noncritical attribute
of an equilateral triangle. All concepts have both criti-
cal and noncritical attributes, and it is sometimes dif-
ficult for students to differentiate between the two.
For example, the concept of “bird” is typically asso-
ciated in most people’s minds with the noncritical
attribute, flying. Robins, cardinals, eagles, and most
other birds can fly. Flying, however, is not a critical
attribute of birds, since ostriches and penguins can-
not fly. Focusing exclusively on critical attributes and
typical members of a class can sometimes cause con-
fusion when learning new concepts. Although flying
is a noncritical attribute of birds, it is nonetheless
typical of most birds and must be accounted for in
teaching about them.

CONCEPT LEARNING INVOLVES BOTH CONCEPTUAL
AND PROCEDURAL KNOWILEDGE

Conceptual knowledge is the learner’s ability to de-
fine a concept based on some criteria (for example,
physical characteristics or relationships) and to rec-
ognize the concept’s relationship to other concepts. It
implies understanding of the typical or best instance
of the class, based on defining attributes. For exam-
ple, if you were to identify the typical or best example
of the adult male in terms of height, you would prob-
ably use as your prototype someone about 6 feet tall.
You would not use the 7-foot 6-inch basketball
player or the 4-foot 8-inch jockey.

Procedural knowledge of a concept refers to the
student’s ability to use the concept in a discriminating
fashion. This involves the ability to use a concept’s
defining attributes to compare and contrast it with
similar but different concepts. Procedural knowledge
about males would allow comparison with similar
concepts, such as “female,” “girls,” “boys,” “old
men,” “young men,” and “tall men.”

To understand the difference between concep-
tual and procedural knowledge, think again about
the concept “‘equilateral triangle.” Learning this con-
cept involves both the acquisition of conceptual
knowledge and the development of procedural
knowledge. Conceptual knowledge exists when a
student knows the defining attributes of an equilat-
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eral triangle and can speak with clarity about them. A
student with a conceptual knowledge of an equilat-
eral triangle would define it as a plane, closed figure
with three equal angles and three straight sides of
equal length. This student would be able to general-
ize a single instance of an equilateral triangle to the
whole class. The student with procedural knowledge,
however, could apply the definition and could dis-
criminate the class of triangle from other classes of
triangles and other closed, simple plane figures, such
as rectangles or octagons. The student could also gen-
eralize to and discriminate among newly encoun-
tered instances of equilateral triangles.

SAMPLING THE KNOWLEDGE BASE

The knowledge base on concept teaching and learn-
ing is very extensive and covers a wide range of
topics. This is because concept development and its
relation to how the mind works have held the interest
of theorists, philosophers, and researchers for cen-
turies. Recently this work has centered mainly in psy-
chology and includes the contributions of Jean Pia-
get, Jerome Bruner, and David Ausubel, among
others. Their studies showed how conceptual think-
ing develops in children and youth and how certain
approaches to concept teaching affect these learning
processes. To sample ideas from the research tradi-
tion, a few topics of particular importance to teachers
have been selected for review.

Human Development and Concept Learning

One important set of ideas underlying concept teach-
ing comes from the field of human development.
This research specifies how age and stages of intellec-
tual development interact and influence students’
readiness to learn various types of concepts. This re-
search has shown that children begin learning con-
cepts at a remarkably early age. Starkey (1980), for
example, identified the beginnings of concept forma-
tion with the object-sorting and object-preference
behavior found in children between 9 and 12 months
of age. These initial sorting activities gradually lead to
classifying and generalizing, which are the basis for
concept learning. Children around 26 months of age
can sort concepts into simple genus-species relation-
ships, such as cats and dogs are animals. At about
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41/2 years of age they can comprehend hierarchicy
relationships, such as people-lady-nurse or fooq.
fruit-orange (Welch and Long, 1940).

Research has also shown that young children can
develop complex spatial and temporal concepts.
Friedman (1980) found that children between 3 and5
years of age could comprehend such spatial terms as
“ahead of,”. “behind,” “beside,” “together with,”
“above,” “between,” and such temporal terms as
“before,” ““after,”” and “at the same time.” Although
concept learning continues throughout life, the way
concepts are learned is affected by the learner’s age,
language development, and level of intellectual de-
velopment.

Bruner (1966) identified three distinct modes of
learning: (1) learning by doing, called the enactive
mode, (2) learning by forming mental images, called
the iconic mode, and (3) learning through a series of
abstract symbols or representations, called the sym-
bolic mode. As children grow older and progress
through the grades, they depend less on the enactive
mode and more on mental imagery and symbolic
operations. In general, children under age 7 rely
mainly on doing, or the enactive mode, for learning
concepts. Children between the ages of 7 and 11 still
rely on the enactive mode but begin learning con-
cepts by forming mental images. Older children and
early adolescents still use the iconic mode but
increasingly rely on abstract symbols and mental

imagery.

Presentation and Sequencing of Examples

The research on human development can assist
teachers as they make decisions about the types and
complexity of concepts to teach. Other research has
focused more specifically on the components of the
concept lesson itself and how these components can
best be approached. One particular component that
has been studed is how best to present and sequence
the examples and nonexamples of the concept being
taught.

Although there are several ways to do this, they
can be categorized into two basic methods: expos”
tory, or the rule-to-example method, and interroga”
tory, or the example-to-rule method. The rule-to-€x-
ample method, as you will see later, consists of the
teacher first defining the concept for students and
then providing them with examples and nonexam-
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The focus is on labeling and defining the concept.
The example-to-rule method consists of turning this
rocess around. Examples and nonexamples are
given first, and students discover or attain the con-
cept themselves through a process of inductive rea-
soning. The rule-to-example approach normally is
pest for the development of knowledge about a con-
cept for which students have little or no previous
understanding. The example-to-rule approach is best
when students have some understanding of the con-
cept, and the goals of the lesson are to explore the
presence or absence of critical attributes of particular
concepts and to learn the processes of inductive rea-
soning. Sometimes both approaches are used when
students are learning complicated concepts.
Whether examples and nonexamples of the con-
cept are presented in random or logical fashion is also
jmportant. Bruner and his colleagues (1956) studied
this problem, as have many others since (for example,
Petty and Jannson, 1987). The results seem to be
pretty consistent on two points: The way examples
and nonexamples are sequenced does influence con-
cept attainment, and a logical or rational sequence is
better than a random sequence. This finding ob-
viously requires teachers to do a thorough analysis of
the concept being taught and to deliberate about
what constitutes the most logical sequencing of ex-
amples and nonexamples.

CHAPTER 9: CONCEPT TEACHING 265

Use of Best Examples

The work of Bruner and others demonstrated the
importance of examples and nonexamples and how
these should be presented in a lesson. But what about
the examples themselves? What should their charac-
teristics be, and how should they be selected and
used?

In general, initial examples should be selected on
the basis of their familiarity to the class. Students
need to see typical examples clearly before they are
ready to consider atypical ones. Similarly, students
normally find it easier to identify a concept with its
most immediate neighbors before relating it to more
distant ones. If a robin is used as the best (most famil-
iar) example of the concept “bird,” it is easier for the
learner to distinguish close neighbors to robins, such
as cardinals, sparrows, or bluebirds, than more dis-
tant members, such as ducks, chickens, or penguins.

The importance of best examples was high-
lighted in an interesting study conducted by Tenny-
son and his colleagues a few years ago. In a carefully
controlled study, the researchers tested the effective-
ness of two approaches to teaching the concept “reg-
ular polygon” to a sample of third-grade students.
Some groups of students received a definition of reg-
ular polygon and then were presented with some best
examples of this concept, such as the ones in Figure
9-1. Another group received a definition of the con-

Figure 9-1 Best examples of regular polygons

2 inches
A

2 inches
90° 90°

2 inches
sayoul 7

90° 90°
2 inches
B

SOURCE: Adapted from R. Tennyson et al. (1983), Concept learning by children using instructional
presentation forms for prototype formation and classification-skill development. Journal of Educational
Psychology, 75, 282. Copyright 1983 by the American Psychological Association. Adapted by permission of

the publisher and author.
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cept and an operational rule about regular polygons.
The operational definition used in the study is shown
in Figure 9-2.

The group of students given the best examples
achieved higher than did the group given the opera-
tional rule. This study clearly showed that the use of
best examples can aid the learning of concepts. The
use of best examples prevents misconceptions that
might occur if more distant or atypical examples are
used. It also appears that the use of best examples can
minimize classification errors that often occur when
students are only given a definition as the basis for
making judgments as to whether an instance is a
member of the class or not.

Use of Visual or Mental Images

Using visual or mental images also affects the learn-
ing of concepts and supports the old adage that “a
picture is worth a thousand words.” Tennyson (1978)
tested three types of pictorial support with elemen-
tary children as aids for concept learning. In one case
the children were given drawings highlighting the
relevant features of the concept. In the second case
the students were guided to produce their own draw-
ings highlighting the relevant features. In the third
instance students were asked to generate mental
images of the relevant features. The students were
divided into two groups. The first group received full
pretraining in one of the three techniques; the second
group was given only practice items without training.

This study concluded that for young children
learning concepts and rules can be assisted by pro-

viding pictorials or by having students generate their
own pictorials to accompany the text and by provid-
ing specific instructions for these tasks. This study
was conducted with third- and fourth-grade students
using mathematical concepts, but it holds promise for
other instruction as well.

For example, Anderson and Smith (1983) studied
how children come to understand science concepts
such as light and color. They had 113 children in five
classrooms study the following passage:

Bouncing Light

Have you ever thrown a rubber ball at something? If you
have, you know that when the ball hits most things, it
bounces off them. Like a rubber ball, light bounces off most
things it hits.

When light travels to something opaque, all the light
does not stop. Some of this light bounces off. When light
travels to something translucent or transparent, all the light
does not pass through. Some of this light bounces off.
When light bounces off things and travels to your eyes, you
are able to see.

They found that only 20 percent of the students could
understand that seeing is a process of detecting light
which has been reflected off some object. However,
in a second experiment they used a visual aid such as
the one illustrated in Figure 9-3. In contrast to the 20
percent who learned the concepts from reading about
light, 78 percent of the students understood the con-
cepts the teachers were trying to teach when visual
aids were used to illustrate the concepts.

Graphic organizers and webs are other forms of

Figure 9-2 Operational rule for regular polygons

Read the following addition to the definition of regular polygons:

Regular polygons have:

1. all sides of equal length
2. all equal angles

They are:

3. planes
4. closed
5. simple

source: Adapted from R. Tennyson et al. (1983), Concept learning by children using instructional
presentation forms for prototype formation and classification-skill development. Journal of Educational
Psychology, 75, 283. Copyright 1983 by the American Psychological Association. Adapted by permission

of the publisher and author.




[image: image8.jpg]CHAPTER 9: CONCEPT TEACHING 267

Figure 9-3 Visual depiction of the role of light in seeing
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Q. When sunlight strikes the tree
it helps the boy to see the tree.
How does it do this?

Q. When sunlight strikes the tree
it helps the boy to see the tree.
How does it do this?

A. Some of the light bounces
(is reflected) off the tree
and goes to the boy's eyes.

SOURCE: From Educator’s Handbook, edited by Virginia Richard-Koehler. Copyright © 1987 by Longman.

visual representation. These devices can help high-
light the critical attributes of a concept and help make
the concept more concrete for students. They can also
provide students with an effective means for retriev-
ing information from long-term memory so new con-
cepts can be more easily understood. More informa-
tion about how to make webs will be provided laterin
the chapter. The effects of graphic organizers are ex-
plored in Research Summary 9-1.

The research on concept teaching and learning
indicates that particular teaching strategies can help
students learn concepts more effectively. Eight
guidelines are offered here from the research just

summarized and from the work of Martorella (1982), -

who did an extensive review of research related to
instructional applications of the principles of concept
learning;

1. Teachers should begin with a clear definition of
the concept.

At some point, instruction should include a defi-
nition of the concept and a statement of the con-
cept’s critical attributes.

The teaching of some concepts requires both ex-
pository and interrogatory presentations.

The use of best examples can increase concept
learning.

Unless students know the critical attributes of a
concept, they should be taught them prior to or
concurrently with instruction.

Some opportunities to experiment with identify-
ing examples and nonexamples should be incor-
porated in a concept lesson, along with feedback
on the correctness or incorrectness of the re-
sponses.

The use of visuals such as graphics, charts, dia-
grams, and webs can aid in the learning of con-
cepts by making them more concrete and by de-
picting relationships among concepts and their
critical attributes.
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RESEARCH SUMMARY 9-1

Hawk, P. (1986). Using graphic organizers to increase achievement in middle school life
science. Science Education, 70, 81-87.

PROBLEM: The purpose of this study was to determine the effectiveness of graphic organizers
in aiding concept learning among sixth- and seventh-grade students in life science.

SAMPLE AND SETTING: Subijects for this study were seventh-graders enrolled in seven
classes of life science at four middle schools, and sixth-graders enrolled in eight classes of life
science at four other middle schools. All eight schools were within the same school system.

PROCEDURES: The life science course in which the subjects were enrolled was the required
course of study for seventh-graders. In an effort to accelerate the science program in the school
system, half of the schools were designated fo pilot a revised science curriculum using high-ability
sixth-graders. This revised curriculum was essentially the seventh-grade life science curriculum.
Students were divided into two groups.

. Experimental group Sixth-grade students were given specially developed graphic
organizers fo accompany the first seven chapters of a life science text published by Holt,
Rinehart & Winston. An example of one of these organizers is found in Figure 9-4. The
content covered in the chapters was the scientific method, the living world, and life support
processes. The organizers had been developed by a group of teachers, and teachers in
the study were given a 2-day workshop on their use.

. Control group Seventh-grade students served as the control group. These students
did not receive the graphic organizers during instruction. Teachers in this group were told
to teach using their regular methods.

An analysis of covariance design was used to control statistically any inifial differences in the
students that might confound differences caused by the treatment. Present were an experimental

Figure 9-4 Graphic organizer for protoplasm

Ex. water
minerals
dissolved gases

lll. Protoplasm -
Inorganic

Protoplasm.

—
c e |
(sugars)

{amino acid) energy source energy controls cell activity
builds protoplasm storer

SOURCE: Adapted from P. Hawk (1986), Using graphic organizers to increase achievement in middle
school life science. Science Education, 70:84. Copyright 1986 John Wiley & Sons. Reprinted by
permission of John Wiley & Sons.
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variable (graphic organizers), a covariate variable (pretest), and a dependent variable [postest).
Teachers for both groups were provided with a list of activities to include during the instruction of
each chapter and a fime line to follow.

Identical pretests and posttests containing 50 items were used in the study. This test is
standardized and published by Holt, Rinehart & Winston for use with their life science curriculum.

POINTS FOR READING RESEARCH:  All research studies have limitations. One of the limita-
fions of this study was teacher control. All the teachers used their usual pedagogy, and obviously
they varied in ability and style. This is always a limitation in actual classroom research. However, in
the opinions of the system supervisors there was no significant difference in the two groups of
teachers. You must decide if you agree with this.

RESULTS: The results in Table 9-1 clearly support the use of graphic organizers as a teaching
strategy for improving concept learning. The 213 students in the sixth-grade classes of life science
that used the organizers had an adjusted percentage difference between the pretest and posttest
of 43 percent, while the 177 students in the seventh-grade classes that did not use graphic
organizers had an adjusted percentage difference of 24 percent. The adjusted percentage
difference between the two treatments was statistically significant.

TABLE 9-1 Mean Percentage Scores for Pretests and Posttests by
Treatment Group

TREATMENT GROUP PRETEST POSTTEST
Obtained Obtained Adjusted

Graphic 26% 68% 69%

Control 28% 54% 52%

SOuRCE: P. Hawk (1986), p. 85.

DISCUSSION AND IMPLICATIONS: The significant findings in this study support previous
studies on the effectiveness of using graphic organizers. There are a number of reasons why
graphic organizers enhance leaming. First, the graphic organizer provides an overview of the
material to be learned. It says, *'This is where we are going and these are the things we need to
know fo get there."” Second, the graphic organizer provides a framework and reference points
that aid the learner in assimilating new vocabulary and in organizing the main concepts into a
logical pattern. Third, the graphic organizers cue students as to what to look for as they read
printed materials. The organizers direct students o look for cause and effect, for comparison and
contrast, for sequence of events, and a variety of other relationships. Fourth, as a review instru-
ment, the graphic organizer is succinct and informative. It appears to strengthen the learner’s
retention. Finally, the graphic aspect of the organizers used in this study provided visual aids with
specific frameworks to assist in learning new vocabulary and concepts.

It would appear that classroom teachers could aid their students’ concept learning by using
graphic organizers without changing any other aspects of their pedagogical style except for
explaining the use of the organizers.

’
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8. The use of graphic organizers can facilitate the
learning of concepts described in text-based ma-
terials.

Many of these principles, as you will see, are

incorporated in the specific teaching procedures de- -

scribed in the following section.

MAIN FEATURES OF THE MODEL

Instructional Effects of Concept Teaching

Concept teaching models have been developed pri-
marily to teach key concepts that serve as founda-
tions for student higher-level thinking and to provide
a basis for mutual understanding and communica-
tion. Such models are not designed to teach large
amounts of information to students. However, by
learning and applying key concepts within a given
subject, students are able to transfer specific learn-
ings to more general areas. In fact, without mutual
understanding of certain key concepts, subject area
instruction is nearly impossible.

Two Approaches to Concept Teaching

There are numerous approaches to concept teaching
but two basic ones have been selected for this chap-
ter: direct presentation and concept attainmant.

DIRECT PRESENTATION

Direct presentation employs the rule-to-example
approach defined earlier. Once the teacher has
presented a definition of the concept, identified its
critical attributes, and shown examples and nonex-
amples, students practice the concept and, through
guided questioning by the teacher, acquire concep-
tual ownership. Built upon the work of Tennyson,
Youngers, and Suebsonthi (1983), the approach in-
cludes some of the same principles as the direct in-
struction model described in Chapter 10.

CONCEPT ATTAINMENT

Heavily influenced by the work of Bruner and his
colleagues (1956), the concept attainment approach
is used when students already have some idea about

a particular concept or set of concepts. Through con-
sideration of multiple examples and nonexamples of
a particular concept, teachers promote inductive
thinking by students and help them monitor their
own thinking processes.

Distinctions between these two approaches and
specific teaching behavior will be described in more
detail later in this chapter.

Syntax of Concept Teaching

There are four major phases or steps in each of the
concept teaching approaches described in this chap-
ter. There are, however, variations in the internal
sequencing of activities, as you will see later. The
overall sequence of activities is summarized in Table
9-2.

Table 9-2 Syntax for Concept Teaching

PHASE TEACHER BEHAVIOR

Teacher explains the goals and
procedures for the lesson and
gets students ready to learn.

In the direct presentation
approach, teacher names the
concepts, identifies the critical
attributes, and illustrates with
examples and nonexamples.

In concept attainment, examples
and nonexamples are given
and students inductively arrive
atthe concept andits attributes.

Teacher presents additional
examples and nonexamples to
test students' understanding of
the concept. Students are
asked to provide their own
examples and nonexamples of
the concept.

Teacher gets students to think
about their own thinking
processes. Students are asked
to examine their decisions and
the consequences of their
choices. Teacher helps
students integrate new
learning by relating the
concept to other concepts in @
unit of study.

Phase 1: Presents goals
and establishes set

Phase 2: Input of
examples and
nonexamples

Phase 3: Testing for
attainment

Phase 4: Analysis of
thinking and
integration of learning
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The learning environment for concept teaching is one
that might be described as moderately structured.
Transitions into and out of a concept lesson should be
planned. The teacher makes judgments about which
concepts to teach and where concept lessons should
be sequenced within a larger unit of study. The
teacher also selects the best examples and nonexam-
ples of the concept based upon the background and
experiences of the students. During a concept lesson,
there are numerous occasions when the teacher’s
main role becomes one of responding to student
ideas, encouraging student participation, and sup-
porting students as they develop their reasoning abil-
ities. Checking for understanding and giving stu-
dents opportunities to explore their own thinking
processes also call for the teacher’s support and en-
couragement. The learning environment for concept
teaching, just as with the presentation model de-
scribed in Chapter 8, requires students to pay close
attention to the lesson. While a concept lesson is in
progress, there is no time for casual talk with neigh-
bors, studying other subject areas, or any other activ-
ity that might take attention away from the lesson.

PROCEDURES FOR TEACHING CONCEPTS

In the following story, entitled the “League of the
Iroquois,” two generalizations serve as the focus of
the lesson. These two generalizations, or “bigideas,”
and the key concepts within them permit compari-
sons of different cultures at different time periods.
The key concepts are in italics:

1. People unite to form governments.
2. People take different roles and responsibiliies in
their government.

League of the Iroquois

At a meeting of the colonies in Albany, New York, in 1754,

Franklin presented a **plan of union.” According to his plan, *

each colony would choose representatives to a *‘grand
council.”" This council would pass laws that all the colonies
would follow. Where did Franklin get the idea for such a
plan? Very possibly, from the Iroquois Indians.

About 200 years before the Albany meeting, the six
nations of Iroquois joined together to form the League of the
Iroquois. The original aim of the League was to promote
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peace among the Iroquois. Later, joined together in the
League, the Iroquois became powerful opponents in war.

Women and men played different parts in this League
government. Women chose the men who were the repre-
sentatives, or chiefs, from each tribe to the Great Council of
the Iroquois, called the Longhouse. Women decided what
would be discussed at the Great Council. Often the chief
had to decide on ways fo solve problems. This sometimes
involved making rules for the people in all the tribes. If the
chiefs did not do their jobs well, women could remove them
from the Council.

Benjamin Franklin's plan of government was not ac-
cepted by the colonists at the Albany meeting in 1754. But
the government of the United States that was formed thirty-
three years later was like the Longhouse Council in many
ways. Can you think how? (Scott, Foresman, Third Grade
Social Studies, 1979, pp. 194-195)

Preinstructional Tasks

In order to understand these two generalizations
above and use them to solve problems, students must
first understand the concept embedded in them.
They must understand the concept of role before they
can identify the roles and responsibilities that women
had in the League of the Iroquois or before they can
compare the roles of women today with those of the
Iroquois. Consequently, a teacher’s first decisions
when planning a concept lesson involve selecting,
defining, and analyzing concepts to be taught.

SELECTING CONCEPTS

The curriculum is the primary source of key concepts
for instruction. These concepts may be embedded ina
textbook, listed in the teacher’s edition of a text, or
contained in local curriculum guides. In the story of
“The League of the Iroquois,” the concepts of role,
responsibilities, and government are implied within
the text, but they also need to be taught. Reading the
text and being able to apply the generalization, “‘Peo-
ple unite to form governments,” is dependent on the
learner’s conceptual and procedural knowledge of
the key concepts.

The teacher’s edition for most textbook series
provides guidance in selecting key concepts for in-
struction. For example, in the same third-grade social
studies textbook, the teacher’s edition identifies the
main idea for Lesson Two as “weather and climate
can affect your choices.” Knowledge of the concepts
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of weather, climate, and choices is crucial to under-
standing this main idea. In this instance the concepts
of weather and climate are clearly stated as learning
outcomes (key concepts) and are developed within
the lesson.

Just as the location of your community can affect your
choices, so can its weather and climate. Suppose, for ex-
ample, that you plan to go on a picnic Saturday. But, sup-
pose when Saturday comes, it brings “‘thunder” and
“'storms.”" You decide to cancel your picnic because of
bad weather. Weather has influenced your choices.

When we talk about weather we mean the day-to-day
changes in the hotness, coldness, dryness, and wetness of
a place. Climate means the kind of weather a place has
over many months or even years.

Here is an example that will show you the difference
between weather and climate. Sometimes the weather is
very hot in Chicago. The summer Diana, Vito, Gina, and
Sammy were asked to describe Chicago, temperatures
rose info the high 90s on many days. (Perfect swimming
weatherl) But, even though the weather sometimes is very
hot in Chicago, still we don't say that Chicago has a hot
climate. Let's see why not. (Scott, Foresman, Third Grade
Social Studies, 1979, p. 105)

Local curriculum guides are another primary
source for selecting concepts for instruction. In some
cases the key concepts will be listed as vocabulary to
be developed in the unit. In other cases concepts will
be found within the main ideas or generalizations for
a unit of study. For example, the fifth-grade curricu-
lum guide for Howard County Public Schools, How-
ard County, Maryland, contains a unit on the west-
ward movement. In this unit students study why
people migrated west, and in the process, study such
key concepts as migration, economic gain, religious
freedom, and political freedom. They also examine
other concepts related to the unit’s objectives, such as
expansion, self-sufficiency, taming, heterogeneous,
frontier, pioneer, pluralism, and terrain. Some of the
other concepts for the unit are listed below. Ob-
viously, they cannot all be taught, and the teacher
must make decisions about which ones to single out
for particular lessons.

trek rebellion
pioneer flatboat
territory acre
Conestoga wagon  besiege
harsh reservations
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blockade neutral
frontier canal
fertile soil treaty
compromise expedition
treaties turnpikes

Teachers need to make decisions about which of
the new vocabulary words need to be directly taught
as concepts. Judgments are constantly being made as
to which new terms are essential to understanding
the important ideas of a lesson or a unit. If the stu-
dents don’t know the key concepts within a general-
ization or main idea, then a lesson on the unknown
concept(s) should be taught. Merrill and Tennyson
(1977) summarized the major conditions under
which concept lessons are appropriate.

Does the material involve new terms? If so, prepare a
concept lesson for each important new term or related
set of new terms.

Does the material require the student to define new
words? If so, prepare a concept lesson for each impor-
tant new word or related set of new words.

Does the content involve rule using? If so, prepare a
concept lesson for each component in the rule.

Does the content involve a series of steps or events2 If so,
examine each step or event as a potential concept and
prepare a concept lesson for those steps or events that
are concepts.

Does the material require identification of parts? If so,
decide if some parts should be taught as concepts and
prepare a concept lesson for those that should be
taught. (pp.21-22)

In the process of selecting concepts to teach, it is
important to remember a point made earlier: helping
students understand a concept involves more than
getting them to provide definitions of new vocabu-
lary words.

DEFINING CONCEPTS

Critical attributes, as you read earlier, are those attri-
butes that are present in every example of a concept
and distinguish it from all other concepts. For exam-
ple the concept “tree” might be defined as a “plant
that lives for many years and has a single main stem
that is woody.”” This definition includes the critical
attributes “plant,” “lives for many years,” “single
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define a concept and, consequently, students must
understand them. However, noncritical attributes
also enter into the picture. For example, size, shape,
and color are noncritical attributes of trees. Blue la-
goons, sandy beaches, and palm trees may be desir-
able on an island but they are noncritical attributes.
When learning concepts, students must not confuse
the noncritical attributes, no matter how common,
with the critical attributes of the concept.

The source of the definition for a concept and its
critical attributes is also important. In some instances
concepts are defined in the glossaries of the students’
textbooks, but in other cases they may be defined in
the curriculum guides published by the local school
districts. These definitions and critical attributes
should be examined carefully. Markle (1975) warned
that “some of the words in many definitions are irrel-
evant to classifying tasks. For instance, Webster's
says under ‘dog,” that these were kept in domesti-
cated state since prehistoric times,” an interesting fact,
perhaps, but without utility in the identification task”
(p- 7). Markle also cautioned against using synonyms
as critical attributes and against using the illustrations
in dictionaries and texts as defining examples. The
best sources of definitions stem from the specialists
within a particular subject area. Economists, anthro-
pologists, mathematicians, chemists, and geogra-
phers, for example, are apt to provide more exact
definitions and attributes of concepts in their fields
than other less specialized sources.

Merrill and Tennyson (1977) offered the follow-
ing three steps in defining concepts for instruction:

1. Identify the concept’s name. A name is a word or
symbol that s used to refer to the class as awhole or to
examples of the class, for example, the word island.

2. List critical and noncrifical aftributes. A critical attribute
is a characteristic shared by all members of a class,
whereas a noncritical attribute is a characteristic
shared by some, but not all, members of the class. In
the example of an island, the identifying characteris-
tics are land mass, water, and surrounding.

3. Write a concise definition. A definition is a statement
identifying each of the crifical attributes and indicating
how these attributes are combined. For example, an
island is a land mass that is smaller than a continent
and is surrounded by water. (p. 30)
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When translating definitions from particular aca-
demic subjects into instructional definitions, it is im-
portant not to distort or eliminate the critical attri-
butes. The result might be to teach a false concept. It
is also important to remember that memorizing a def-
inition does not equate with understanding the con-
cept.

ANALYZING CONCEPTS

Once a concept has been selected and defined in
terms of its critical attributes, the concept needs to be
analyzed for examples and nonexamples. The selec-
tion of examples and nonexamples, based on the crit-
ical attributes, is probably the most difficult and im-
portant task teachers perform in the preinstructional
phase of concept teaching. Examples serve as the
connectors between the concept’s abstraction and the
learner’s prior knowledge and experiences. Examples
must be meaningful to the learner and must be as
concrete as possible.

Charts, diagrams, and webs, as well as pictures,
can be employed as visual examples of abstract con-
cepts. They can also aid the teacher in analyzing the
concept for instructional decisions. Table 9-3 con-
tains an analysis of a set of concepts. Numbering the
critical attributes and using the word “and”’ can be a
reminder that all of the critical attributes must be
present to have an example of the concept.

Look at the example “Hawaii” in Table 9-3.Itisa
land mass not as large as a continent, there is a body
of water nearby, and the water completely surrounds
it. Each of the three critical conditions of an island is
met; therefore, it is an example of the concept.
Teachers might also look at Florida as a nonexample
of island. Land and water are present, but the land is
not completely surrounded by water. All of the cri-
teria are not met, therefore, Florida is a nonexample.

The isolation of the attributes is critical to the
analysis and teaching of concepts. The teacher needs
to decide if the attributes are critical and should be
presented when matching examples and nonexam-
ples such as Hawaii and Florida, or if the attributes
are noncritical and are best used in divergent exam-
plesafter clear instances of the conceptare presented.

It is also important in the process of isolating .
attributes to make some judgment as to the difficulty
of the examples. What is meaningful to the teacher
may be too difficult and not within the experiences of
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Table 9-3 Analysis of Coordinated Concepts

CONCEPT DEFINITION EXAMPLE NONEXAMPLE CRITICAL ATTRIBUTES
Island A land mass not as large as Hawaii Florida 1. Land mass (not continent),
a continent, surrounded Cuba Lake Erie AND
by water Greenland Australia 2. Water, AND
3. land surrounded by water
Loke A large inland body of Lake Huron Ohio River 1. Large inland body of
water surrounded by land Great Salt Lake Hawaii water, AND
Big Lake pond 2. land, AND
3. Water surrounded by land
Peninsula A land area almost entirely Florida Cuba 1. Lond connected to larger
surrounded by water, but Italy Hudson Bay land mass, AND
having a land connection Delmarva Big Lake 2. Water, AND
to a larger land mass 3. land surrounded almost
entirely by water
Bay A body of water partly Chesapeake Florida 1. Body of water connected
surrounded by land, but Hudson lake to the sea by a wide
having a wide outlet to Green Bay gulf outlet, AND
the sea 2. Land, AND
3. Water partly surrounded
by land

the learner. Merrill and Tennyson (1977) illustrated
easy, medium, and difficult examples for teaching
the concept “adverb.” They indicated that an “ad-
verb is a word that modifies a verb, an adjective, or
another adverb and answers one of these questions:
When? How? Where? or To What Extent?”” The criti-
cal attributes are “modifies another word” and
“function.” Figure 9-5 presents examples and nonex-
amples of the concept “adverb.”

Webbing can also be used to analyze a concept. A
web provides a visual image of the characteristics
and relationships generating from the core idea of the
concept. Figure 9-6 is a web of the concept “‘equilat-
eral triangle.”

There are normally four steps in constructing a
web for a particular concept (Freedman and Rey-
nolds, 1980).

Step 1: Create the core, which is the focus of the
web. This would be the name of the concept.
Step2: Construct strands branching out from the
core. These strands are critical attributes of the
concept.

Step 3: Draw strand supports, which connect the
critical attributes to the concept.

Step 4: Identify the strand ties, which may show
relationships among the various attributes.

Learning aids have been included at the end of
this chapter to provide you with practice in analyzing
and webbing concepts.

CHOOSING AND SEQUENCING EXAMPLES
AND NONEXAMPLES

When selecting a set of examples, teachers will often
make the noncritical attributes of the concept as dif-
ferent as possible. This helps students focus on the
critical attributes common to each of the examples.
For instance, if teachers are developing the concept of
“island” they might include Hawaii, a tropical island,
and Greenland, which has a cold climate. The obvi-
ous differences in climates will help students focus
their attention on the common attributes of these two
examples. Likewise, when developing a set of exam-
ples for insects, teachers might include waterbugs
and ants, which live in different environments but
still have the same critical attributes.

When selecting a set of matched examples and
nonexamples, teachers normally attempt to make the
noncritical attributes of the pairs as similar as possi-
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Figure9-5 List of easy and difficult examples and nonexamples of adverbs

EASY EXAMPLES

You are so happy.

. She has been absent lately.
. Slowly, she walked home.
The train chugged loudly.

MEDIUM EXAMPLES
Are you fighting mad?
Clouds gathered threateningly.
. It was not difficult to explain.
. The most dangerous weapon is a
gun.

DIFFICULT EXAMPLES
9. The small floral print looked pretty.
10. Cats are my No. 1 favorite pet.

11. He wants the dark purple bicycle.
12. The book had three color pictures.

BN

oNo®

EASY NONEXAMPLES

13. Sewing makes you happy
14. She has been late.

15. She is slow.

16. The loud train chugged.

MEDIUM NONEXAMPLES
17. Do you fight?
18. The threatening clouds gathered
19. It is difficult to explain that not is a
negative word.
20. Most guns are dangerous weapons.

DIFFICULT NONEXAMPLES
21. The small print looked pretty.
22. One special cat is my favorite pet.

23. He wants the dark trim to match.
24. The book had three pictures.

sourcE: Adapted from M. D. Merrill and R. D. Tennyson (1977), Teaching concepts: An instructional
design approach. Englewood Cliffs, N.J.: Educational Technology, pp. 50-51.

ble. This enables the student to focus on the differ-
ences between the example and the nonexample. The
Florida peninsula and the Cuban island could serve
as a matched pair because of the similarities in cli-
mate.

Examples and nonexamples should be se-
quenced for presentation in a logical fashion, and
normally sets should be ordered from the easiest to

Figure 9-6 Web of the concept equilateral triangle

encloses the figure
Closed,
simple,
plane
figure
EQUILATERAL )
TRIANGLE

if equal

sides, shapss
the

then equal figure

angles

the more difficult. Teachers may also want to plan to
give cues to focus students’ thinking before each set
of three to five examples. This latter suggestion is
particularly important when using the concept at-
tainment approach with younger students.

DECIDING ON AN APPROACH

A final preinstructional decision involves choosing
which approach to use. This decision depends on
both the goals sought by the teacher and the nature of
the concept. Remember, concept attainment is a
search for critical attributes of a concept already fa-
miliar to the students and employs an inductive pro-
cess. The direct presentation approach is deductive,
with the teacher defining the concept for students
and then helping them understand it through a pre-
sentation of examples and nonexamples. Both ap-
proaches promote higher-level thinking skills and
processes.

Conducting the Lesson

The four phases of a concept teaching lesson were
outlined in Table 9-2. Teacher and student behavior
associated with each phase is described in some detail
below.
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PRESENTING GOALS AND ESTABLISHING SET

At the beginning of a concept lesson, just as with all
types of lessons, the teacher needs to communicate
clearly to students the objectives of the lesson and
how the class will proceed. The teacher might also go
over the steps of the lesson and give students reasons
why the concepts about to be taught are important to
learn. Establishing set for a concept lesson requires
procedures no different from those described in
Chapter 8. Teachers get students ready tolearn with a
brief review, questions about yesterday’s lesson, or
an interesting anecdote that ties the forthcoming les-
son into students’ prior knowledge.

INPUT OF EXAMPLES AND NONEXAMPLES AND
TESTING FOR ATTAINMENT

The exact sequence for defining and labeling a con-
cept or presenting examples and nonexamples varies
according to the particular approach being used by
the teacher. It is this internal arrangement and flow of
activities which give each of the two approaches its
unique character and allows each one to accomplish
the particular goals for which it was designed.

Direct Presentation. In the direct presentation ap-
proach the internal flow of the lesson includes:

1. Naming the concept and providing students with
a definition

2. Identifying the critical attributes and giving ex-
amples and nonexamples of the concept

3. Testing for concept understanding by getting
students to provide examples and nonexamples

Taking the concept “island” as analyzed in Table
9-3, a teacher using the direct presentation approach
might proceed as follows:

° Tell students that they were going to learn the
concept “island” and write the name of the con-
cept on the board so that students can see the
word.

° List the critical attributes: (1) land mass (not a con-
tinent), (2) water, (3) land surrounded by water.

° Show asimple drawing that contains only the crit-
ical attributes and point out each critical attribute.
This could be followed by pictures of best exam-

ples such as Hawaii, Greenland, or Cuba. As each
picture is presented, point out the critical attri-
butes again.

° Show students both examples and nonexamples
of the concept and ask questions that force judg-
ments about whether a new instance is an exam-
ple or nonexample of the concept. Have students
tell why or why not. Have students come up with
their own example and nonexamples.

Concept Attainment. In concept attainment, stu-
dents already have some grasp of a concept or set of
concepts and are asked to make decisions about
whether or not particular examples are instances of a
class. Teachers using the concept attainment ap-
proach would use the following steps:

1. Provide students with examples, some that rep-
resent the concept and some that do not. Best
examples are clearly labeled yes, and carefully
selected nonexamples are clearly labeled no.

2. Urge students to hypothesize about the attributes
of the concept and to record reasons for their
speculation. The teacher may ask additional
questions to help focus student thinking and to
get them to compare attributes of the examples
and nonexamples.

3. When students appear to know the concept, they
name (label) the concept and describe the process
they used for identifying it. Students may guess
the concept early in the lesson, but the teacher
needs to continue to present examples and non-
examples until the students attain the critical at-
tributes of the concept as well as the name of the
concept.

4. The teacher checks to see if the students have
attained the concept by having them identify ad-
ditional examples as yes or no, tell why or why not
they are examples, and generate examples and
nonexamples of their own.

Concept attainment is an inductive process that
assists learners in organizing data according to pre-
viously learned concepts. Unlike the direct instruc-
tion approach, the teacher provides a label and defi-
nition only after the students have engaged in the
discovery of the critical attributes.

To illustrate the concept attainment approach,
consider the following lesson, again using the con-
cept “island.”
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students this is an example of the concept. The
teacher then shows a picture of a landform that is
not an island and states that this is a nonexample
of the concept.

o The teacher continues displaying pictures of is-
lands and other landforms, telling students which
are and which are not examples. Students are
asked to guess what they think the concept is. All
hypotheses and ideas are listed on the chalkboard.
The teacher coritinues to present examples and
nonexamples and asks students to reconsider their
original hypotheses.

« Students are asked to state a definition of the con-
cept and, if possible, label it. They also list the
critical attributes of the concept.

¢ The teacher then shows additional pictures of is-
lands and other landforms and asks students to
identify each as a yes or no. The teacher also asks
students to provide examples of islands they know
about and instances of landforms that are not is-
lands. Students explain why or why not.

The major roles for the teacher during this aspect
of a concept attainment lesson are to record student
hypotheses and any critical attributes identified, to
cue students, and to provide additional data if neces-

sary.

ANALYZING THINKING AND INTEGRATING LEARNING

The final phase of these two approaches to concept
teaching emphasizes teacher-directed activities
aimed at helping students to analyze their own think-
ing processes in order to integrate newly acquired
conceptual knowledge. To accomplish this teachers
ask students to think back and recount what was
going through their minds as they were considering
the concepts. What criteria did they use for grouping
items? When did they first figure out the concept?
How? What was confusing in the direct presentation
lesson? How does the concept relate to other concepts
they know about? Were they focusing on the concept
as a whole or on a particular attribute? How did non-
critical attributes affect attaining the concept? If they
were going to teach the concept to a student younger
than them, what would they do?

The intent of this type of questioning is to get
students to think about their own thinking (termed

CHAPTER 9: CONCEPT TEACHING 277

metacognition) and to discover and consider the pat-
terns they use to learn and integrate new concepts
into their cognitive frameworks. This phase of a con-
cept lesson relies, obviously, upon student discussion
and participation. The guidelines for encouraging
and facilitating student discussion and participation
provided in Chapters 4 and 12 can also be used for
this final phase of a concept teaching lesson.

Postinstructional Tasks

Many of the same ideas and strategies used in defin-
ing and analyzing concepts can be employed in eval-
uating students’ understanding of concepts. The criti-
cal attributes become the basis for knowing a
concept. A concept analysis separates the critical at-
tributes from the noncritical attributes, permitting
discriminations and classifications to take place.

To attain the higher levels of concept learning
advocated by Klausmeier (1980), the learner should
(1) define the concept and know its critical attributes,
(2) be able to recognize examples and nonexamples,
and (3) evaluate examples and nonexamples in terms
of their critical attributes. For example, with the con-
cept “island,” the learner, when given examples of
islands, bays, lakes, and peninsulas could (1) prop-
erly name and identify the islands, (2) name the criti-
cal attributes of islands and discriminate them from
noncritical attributes, and (3) evaluate how the is-
lands differ from bays, lakes, and peninsulas; in
terms of the critical attributes of islands, for example,
peninsulas are not completely surrounded by water.

Klausmeier (1980) provided examples of multi-
ple-choice test items for assessing students’ under-
standing of concepts.

1. ltem to measure knowledge of the definition of the
concept inferring:

Which of the following is the best definition of infer-

ring?

a. Using one or more of the senses to examine things
carefully and to draw a conclusion.

b. Relating a scientific observation to something
which is known, and drawing a conclusion about
what was observed.

¢. Drawing a conclusion about what will happen
without making a scientific observation.

d. Relating a scientific fact to something which is ob-
served, and predicting the scientific outcome.
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2. ltem to measure the ability to discriminate the critical
attributes of inferring:

For the following questions, blacken the letter of the

correct answer on your answer sheet.

Which of the following tells about someone relating a

scientific observation to something which is known?

a. Tom looked up information about African wildlife
and gave a report on lions.

b. Mary drew pictures of three different types of
clouds in the sky.

c. Bill saw some blue speckled eggs in a nest. He
knew that robins lay blue speckled eggs.

d. Pam heard anoise in the dark room. She thought,
“'It must be a monster."

3.  Item to measure the ability to recognize examples and
nonexamples of the concept inferring:

Some of the following stories describe inferring. Some

stories do not. You must read each story carefully and

then decide whether or not the person inferred. If the
story describes inferring, blacken in the space for

“Yes'' on your answer sheet; if the story does not,

blacken the space for “No."

a. Sandy observed many acorns underneath @ tall
tree. She knew that acorns fall from ock trees.
Sandy concluded that the tall ree was an oak.

b. Don looked carefully at a slice of bread and saw
something green growing there. Don knew that
bread mold was green.

c. Sam went to visit his uncle on the farm. He looked
in the barn to see if his uncle was there, but he did
not see his uncle. Sam did not see the cows either.

d. Joe baked a cake. The cake did not rise. Joe
knew that baking powder makes cakes rise. He
concluded that he had left the baking powder out
of his cake. (pp. 127-130)

When evaluating students’ understanding of a
concept, it is important that teachers ask the students
to do more than merely define the concept with
words. They should also ask students to demonstrate
knowledge of the critical attributes and their rela-
tionships. For example, the concept “sidewalk”
might be defined as ““a walkway beside a street.” To
demonstrate knowledge of the concept, the learner
might “(1) identify a walkway by pointing to an ac-
tual picture of a walkway, (2) identify the street in a
similar fashion, and (3) demonstrate beside by cor-
rectly relating the walkway to the street in the correct
spatial relationship” (Gagné and Briggs, 1979, p. 66).

There are a number of principles that teachers
should consider when constructing tests of the stu-
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dents’ behaviors in the learning of concepts. For ex-
ample, test items should include examples that mea-
sure the students’ abilities to generalize to newly
encountered examples of a concept. The test items
should also assess students’ abilities to discriminate
among examples and nonexamples. Tests might em-
ploy different formats such as true-false, multiple
choice, matching, short answer, or short essay. Prac-
tice assessment activities such as a variation of
“Twenty Questions” can be used to provide practice
on the students” knowledge of concepts.

Tests for concept learning can also be employed
for diagnostic purposes. An analysis of students’
errors can indicate whether students have miscon-
ceptions about a concept, overgeneralize the concept
to include closely related nonexamples, or undergen-
eralize by labeling some examples as nonexamples. If
any of these three conditions exists, reteaching should
take place. Merrill and Tennyson (1977) suggested
the following guidelines:

1. If a student makes an overgeneradlization error, addi-
tional instruction should consist of matched example-
nonexample pairs that emphasize the absence of the
critical attribute.

2. Ifastudent makes an undergeneralization error, addi-
tional instruction should consist of more difficult exam-
ples that focus attention on the presence of the critical
attribute.

§~ If a student makes a misconception error, additional
instruction should consist of matched example-nonex-
ample pairs that are divergent on the noncritical attri-
bute causing the confusion. Attribute isolation should
focus the student's attention on the noncritical nature
of this attribute. (p. 82)

SUMMARY

* Concepts are the basic building blocks around
which people organize their thinking and commu-
nication. A concept’s critical attributes help define
it and distinguish it from other concepts. The var-
ious kinds of concepts include conjunctive con-
cepts, disjunctive concepts, and relationship con-
cepts. Students grasp general concepts mainly by
being presented with specific examples and non-
examples of the concept.

* Concept learning and logical thinking are critical
goals for almost everything taught in schools.




[image: image20.jpg]These become important scaffolding for building
student understanding of school subjects. Con-
cept learning is essentially a process of putting
things into classes or categories.

The knowledge base on concept learning and
teaching is extensive. Studies have shown how
age and intellectual development influence readi-
ness to learn concepts. Studies have also shown
how examples and nonexamples should be pre-
sented to maximize student learning and how
teachers can use such specific practices as visual
and mental images and graphic organizers to sup-
port concept learning.

The instructional effect of concept teaching is
mainly to help learners acquire conceptual under-
standings of the subjects they are studying and to
provide a basis for higher-level thinking.

A concept lesson consists of four major phases:
presenting goals and establishing set, providing
examples and nonexamples, testing for attain-
ment, and helping students analyze their thinking
processes.

There are several different approaches to teaching
concepts. Two of the most prevalent are direct
presentation and concept attainment. In direct
presentation the teacher labels and defines the
concept early in the lesson and then presents the
best examples through exposition. In concept at-
tainment the teacher presents examples and non-
examples of a particular concept but does not de-
fine and label the concept until the end of the
lesson.

Preinstructional tasks include concept selection
and analysis, selection of examples and nonexam-
ples, and decisions regarding the sequence in
which to present the examples.

Through questioning and discussion, teachers
help students analyze their thinking and integrate
new learning with old as the final phase of a con-
cept lesson.

As with other instructional models, a major post-
instructional task requires teachers to match their
testing programs to the model’s particular goals.
When evaluating students’ understanding of a
concept, it is important to ask students to do more
than merely define the concept. Students should
also be asked to demonstrate their knowledge of
the concept’s critical attributes and its relationship
to other concepts.

CHAPTER 9: CONCEPT TEACHING 279

KEY TERMS

concept teaching (p. 261)

concept (pp. 261-262)

conjunctive concept (p. 262)

disjunctive concept (p. 262)

relational concept (p. 262)

example (pp. 262-263)

nonexample (pp. 262-263)

critical attributes (p. 263)

noncritical attributes (p. 263)

conceptual knowledge (p. 263)

procedural knowledge (pp. 263-264)
rule-to-example (pp. 264-265)
example-to-rule (pp. 264-265)

graphic organizers (pp. 266 -267)

direct presentation (pp. 270-271; 275-276)
concept attainment (pp. 270-271; 276-277)
web (pp. 273-274)

integration of learning (p. 277)
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