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CHAPTER I
INTRODU CT ION

We live in an age in which, more than in any other time in his-
tory, the public and educators alike demand the best education for the
greatest population using the most efficient methods possible. Con=
cepts are the building blocks which form the basis for all learning
and therefore for all educational processes. This study was an
attempt to Iind new informatvion which might be useful in solving the

problem of how to teach concepts more efficiently in the classroom.

Statement of the Problem

It was the purpose of this study to compare the effect of pre=
sentation order of positive and negative instanoces on concept learn=
ing related to conic sections. Subjects were compared by using sta=-
tistical analysis of data on the following basic areas of concept
attaimment: (1) parabola, form of graph; (2) parabola, form of equa-
tion; (3) circle, form of equation; (L) ellipse, form of graph;
(5) ellipse, form of equation; (6) hyperbola, form of graph; and

(7) hyperbola, form of equation.

Purpose of the Study
Although much research has been conducted in the field of con=
copt learning, published experiments differ in their findings as to

the relative efficiency of the presentation of positive and then



negative instances versus negative and then positive instances in a
mixed series. Iurthermore, the experiments which have been conducted
dealing with the use of positive and negative instances were not
carried out in a classroom setting with the goal of actually trans=
mitting as much information as possible to a group. Researchers have
determined optimum conditions for concept learning with regard to
veriables such as task definition, nature of instances encountered,
and feedback. The present study was an attempt to use these optimum
conditions by incorporating them into a teaching plan for use in a
regular classroom. The study was also an investigation into the effects
produced on learning by varying sequences of positive and negative

instances on conic sections with two classes of sophomore algebra

students.

Importance of the Study

Concept learning is the foundation of all learning in our educa=
tional system. John P. DeCecco (1968) discusses the importent role
which concepts play in education by listing the following advantages
which they offer:

1. Concepts simplify the individual's envirorment and help us
to identify objects in the world around us by providing classes of
objects to be learned. This frees us from the necessity of learning
the individual attributes of every object We might encounter. IFarl B.

Tunt (1962) has pointed out that man is overvhelmed by shades of

different attributes every day and gives as an example the fact that



her . " .
there are over seven million discernmable different colors. He come

ments: !

To categorize is to render diseriminably different things equive
alent, to group the objects and events and people around us into

classes, and to respond to them in terms of their class membership
rather than their uniqueness (ps 1).

DeCecco has called this categorizing activity " . . . the need for all
of us to classify the confusion of our world and to render it more
amenable to our control and satisfaction (p. 388)."

2+ Concepts reduce the necessity of constant learning or recov-
ering of material and thus enable students to acquire increasing
amounts of lknowledge as they progress through a structured subject
such as mathematics. Bruner, Goodnow, & Austin (1956) speak of "con=
ceptual innocence (p. 50)" in a discussion of how concepts provide a
foundation for further learning, making the point that many impor-
tant concepts are so basic that an individual cannot remember when he
did not possess them..

3+ Concepts give direction for correct courses of action, as in
problem solving, providing for instrumental activity by pointing the
way toward appropriate action to be taken.

Ly« Concepts make instruction easier by allowing teachers to use

verbalization instead of actual experience to illustrate or explain
new concepts and principles.

One of the greatest advantages which man holds over the lower

animals is his ability to visualize the nonconcrete. Much of the



progress man has made since primitive times can be traced to this
ability to visualize in the absence of an existing model. Humt (1962)
has stated, "The ability to think in terms of abstractions is one of
the most powerful tools man possesses (p. 1)."

The foregoing discussion, stressing the importance of concept
formation to learning, supports the importance of finding more effi=-
cient techniques for teaching concepts. This study was an attempt to
find which positioning of series containing all positive or all nega=-
tive instances was more efficient in producing proper concept forma=-

tion.

Limitations of the Study

This study was carried out under certain limiting conditions.
Due to these limitations, generalizations should not be made on the
basis of the findings of this study alone. These limiting conditions
were as follows:

1. The study was carried’out in the classroom as part of a reg-
ular teaching unit. This envirormental limitation necessitated the
inclusion of certain conditions which are not normally found in lab-
oratory experimentation. Unavoidable verbal interaction about concept

nmeaning between the subjects and between the subjects and the experi=-

merter beyond what would be allowed in a strict experimental situation

is an example of this.

2. Concepts which had greatly varying forms were used. In other

experiments of this type, concepts used have had very obvious and
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strictly defined attributes and values. The concept of a green tri-
angle inside a black circle, an example of the type of conoeﬁ com=
monly used in experimentation on concept learning, is much more
strictly defined than, for example, the parabolic curve. In the lat=
ter concept, although form is the only relevant attribute, it may
have inmumerable values which are a function of the distance of its
branches from each other, the location of its axis of symmetry, and
the coordinates of its turning point.

3. Nonstandardized paper and pencil tests were used to ascer=
tain the amount of concept learning which had occurred. Since no tests
existed which measured the amount of concept learning on conic sec=
tions that had occurred due to the presentation of positive and nega-
tive instances, it was necessary to formulate such tests. Although
great care was exercised to insure that all instances used on these
tosts were relevant to the series of instances which had been shovn
to the subjects earlier, there wWere three major flaws in them.

Ao The tesfs, with the excepvion of Test 8, contained a

)
relatively small number of items--seven on each test.

B. The items on each test probably did not differ enough
from the positive and negative instances showm in the original series
to allow for sufficient discrimination bet\\}een subjects who remembered
the instances from the original series and subjects who really under=
stood the concept. This is especially true of the tests which measured

the form of the graph for each conic section. Because of this, test
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results must be interpreted as containing the element of memorization
as well as actual concept learning.

Ce Each item required only that subjects label it as a
positive instance or a negative instance. Such an "either or" iten
which allows only two choices, one of which the subject knows must be
correct, also allows for the element of guessing the correct answer.
No adjustment for such guessing was made in figuring test scores.

L. The size of each group was small enough to be a limiting

factor in accepting test results as final.

Hypotheses

In order to study the effect on concept learning of presemtation
order of positive and negative instances the following null hypotheses
wore tested by statistical analysis of the data collected:

1. There is no significant difference in the concept learning
related to the form of a parabolic graph of subjects receiving a series
of negative instances followed by a series of positive instances in
the presence of a focus example and subjects receiving a series of
positive instances followed by a series of negative instances in the
presence of a focus example.

| 2. There is no significant difference in the concept learning
related to the form of a quadratic equation producing a hyperbolic
graph of subjects receiving a series of negative instances followed by

a series of positive instances in the presence of a foaus example and
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subjects receiving a series of positive instances followed by a series
of negative instances in the presence of a focus example.

3. There is no significant difference in the concept learning
related Yo the form of a quadratic equation producing a circular graph
of subjects receiving a series of negative instances followed by a
series of positive instances in the presence of a focus exemple and
subjects receiving a series of positive instances followed by a series
of negative instances in the presence of a focus example.

Le There is no significant difference in the concept learning
related to the form of an elliptical graph of subjects receiving a
series of negative instances followed by a series of positive instances
in the presence of a focus example and subjects receiving a series of
positive instances followed by a series of negative instances in the
presence of a focus example.

5« There is no significant difference in the concept learning
related to the form of a quadratic equation pfoducing an elliptical
graph of subjects receiving a series of negative instances followed by
a series of positive instances in the presence of a focus example and
subjects receiving a series of positive instances followed by a series
of negative instances in the presence of a focus example.

6. There is no significant difference in the concept learning
related to the form of a hyperbolic graph of subjects receiving a
series of negative instances followed by a series of positive instances

in the presence of a focus example and subjects receiving a series of
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positive instences followed by a series of negative instances in the
presence of a focus example.

Te There is no significant difference in the concept learning
related to the form of a quadratic equation producing a hyperbolic
graph of subjects receiving a series of negative instances followed
by a series of positive instances in the presence of a focus example
and subjects receiving a series of positive instances followed by a
series of negative instances in the presence of a focus example.

8. There is no significant difference in the concept learning
related to a mixed series of quadratic equations of subjects who have
consistently received the seven basic area presentations consisting
of a series of negative instances followed by a series of positive
instances in the presence of a focus example and subjects who have
consistently received the seven basic area presentations consisting of
a series of positive instances followed by a series of negative
instances in the presence of a focus examplee

9. There is no significant difference in the concept learning
rolated to an entire unit on conic sections of subjects who have con=
sistently received the seven basic area presentations consisting of a
series of negative instances followed by a series of positive instances

in the presence of a focus example and subjects who have consistently

received the seven basic area presentations consisting of a series of

positive instances followed by & serios of negative instances in the

presence of a focus examplee



Definition of Terms

Loncepb. A concept is a class of stimuli which has cormon char=
acteristics. A particular stimulus by itself is not a concept, but
the entire class of which it is a member is s concept. (DeCocco, 1968).
The concept "dog" can be used as an example. A German shepherd, a
chihuahua, and a poodle are examples of dogs. Although these animals
are dissimilar in general appearance, even a small child could classify
each as a dog. This is the concept--the class of stimuli having com=
mon characteristics such as four legs, hair, barking and tail wagging
behsvior=~of which each species of dog is a member. None of the dogs
is a concept by and of itself.

Attribute. Hunt (1962) defines an attribute as "any discernable
end discriminating feature of an event that may vary from one concept
to another (p. 26)." DeCecco (1968) defines an attribute as "a dis-
tinctive feature of a concept (p. 388)." Any characteristic such as
color, form, or position may be an attribute. The presence of hair,
four legs, two ears, and barking behavior may be considered attributes
of the concept dog. The more complex the concept, the more attributes

it has.

Attribube valuese. Values are the different ways in which an

attribute may be expressed. For example, the concept of a red tri=-
angle has two attributes, color and form. The attribute of color has

the value red; the attribute of form has the value triangle.
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Conjunctiw . s 3
J ClVe concept. A conjunctive concept is defined oy the

joint presence of the appropriate value of several attributes (Hunt,
1962). These appropriate values are added to produce a conjunctive
concepte In the case of a red triangle, the concept is conjunctive.

The concept must be red and have three straight connected sides.

Disjunctive concept. 4 disjunctive concept may have one or
another of certain attributes. It is not additive as the conjunctive
concept is; the presence of any one of the stated attributes is enough
to qualify it as a certain concept. For example, if the concept to
be considered were any figure which is red or triangular in shape then
red circles and green triangles would both be members of the set of
conceptse. This is a disjunctive concept. Disjunctive concepts are,
as a general rule, more difficult to learn than are conjunctive con=-
ceptse

Positive instance of a concept. A positive instance of a con-

cept is any example or member of the class making up the concept which
contains all the attributes necessary to define the concept.

Negative instance of a concept. A negative instance of a con-

cept is any example which does not contain all the attributes necessary

to define the concept. In the case of a conjunctive concept with

several defining attributes, the absence of only one attribute would

make an example a negative instance. This can, of course, range all

the way dovm to an example having none of the necessary attributes for

inclusion in a class. As the concept and the learner become increasingly
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inment a .
attaimment regardless of how many instances it takes to get therc, and

to minimize the mumb " 3
er of wrong categorizations before attaimment

(funt, 1962, pp. 54=60),

Selection strategy. 4 selection strategy is a stratesy that

follews the following pattern: (1) The subject makes a guess about the
concept and its attributes, (2) The subject tests his guess about the
concept against the given examples and/or remembered examples pre-
viously shown him, and, (3) The subject revises or retains his origi-
nal hypothesis according to the feedback he receives after making his
guess (Kates and Yudin, 196}).

Conservative focusing. Conservative focusing is a type of

selection strategy widely used when conjunctive concepts are ‘under
consideration. 'The subject finds a positive instance to use as a

focus; then he makes a series of choices, altering only one attribute
value each time. He tests his choices by using the feedback he receives
to see if the change yields a positive or negative instance (Hunt, 1962).

Focus gambling. Focus gambling is a strategy used when time is

a determining factor. In focus gambling, the subject follows the same
pattern as in conservative focusing, but may change more than one

attribute at a time. This pays off well if the change results in a

positive example, but it involves more risk than conservative focus=

ing. If the change results in a negative example the subject must go

back to his original example and start all over again since he does
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not know if the nerati f
ciblve example resulted from only one of the changed

avtributes (and if so, which one) or all of them (Hunt, 1962).

Conceot attaiment.

Concept attaimment refers to "the process
of finding predictive defining attributes thav distinguish exemplars
from nonexemplars of the class one seeks to discriminate (Hunt, 1962,
p. 22)." It is not necessary that the subject verbalize attributes if

he can choose correctly whether an instance is positive or negative.

Source of the Data
The data used in this study for equalization of the two groups
of subjects were obtained from students' cumulative folders. The data
used to determine the c§ncept attaimment of the two groups were obtained
from scores on nine paper and pencil tests administered after the pre-

sentation of each series.

Organization of the Study
Statistical analysis of the data collected is presented in the
form of tables for clarity. Chapter I discusses the problem of the
study. Chapter II is a review of related research and current litera-

ture dealing with the effect of presentation order of positive and

negative instances on concept learning. Chapter III presents and inter=

orets the data collected. Chapter IV summerizes the findings of the

scudy and presents conclusions which can be drawn from the study and

recommendations for further studye



GIAPTER II
REVIEY OF THE LITERATURE

The literature of concept learning is conflicting and confusing
in results obtained from various studies. Many seemingly exact inves-
tigavions have produced dissimilar results and conclusions. The rea=
son for this state of affairs is the presence of many intervening var-
iaples which have a great influence on how and under what conditions
concept learning best takes place. The major cause for discrepancies
in results from one study to another has been a lack of sufficient
control over these influencing variables.

Bruner et al. (1956) have done one of the most exhaustive stu=
dies of concept formation and its relationship to learning and think=

ing. In their book, A Study of Thinking, they cite the following

veriables which influence concept learning: (1) How the task is defined,
(2) The nature of instances encountered, (3) Presentation order, (L) The
nature of validation, (5) The consequences of specific categorizations,
and (6) Nature of imposed restrictions. The following discussion of
the meaning of these variables and what their influence is is pre-

sented so that the findings from studies on concept learning may be

fully appreciated.

1. How the task is defined. Is the person actually seeking to

attain the concept; is he set to find the properties that categorize

instances in & class or is he trying to memorize by rote memory each
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instance’s category? One of Bruner's studies showed that if the sube

ject is looking for the basis of grouping, greater attaimment was

achieved.

2« Nature of instances encountereds. This concerns the nature
of the attributes exhibited by the instances, whether they are rela=
vent or irrelevant and obvious or nonobvious. Bruner's studies showed
that instances with clearly defined relevant attributes were more easily
assimilated in a usable form than those with many irrelevant or non=
obvious attributes. It was also found that the more attributes neces=
sary for formatlon of a concept, the more hypotheses there were that
could be formulated, usually leading to use of a quick elimination
strategy by the subject.

3+ Presentation order. Mich research has been done on this
particular aspect of concept learning., Bruner found that the sub-
ject needs a chance to sample attributes systematically and see their
relationship to the concept under consideration. By reducing cognitive
strain, orderly presentation reduced solution time and brought about new
methods of attack.

li. Nature of velidation. This variable has to do with feed-
back; does the subject learn after he identifies an instance as posi=-
tive or negative if it is right, or does he find this out only after

a series of encounters? DBruner found that immediate feedback after

each identification produced the quickest learning.
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Con“e A S
5e sequences ol specific categorizations. Uhis has to do

with the price of wrong categorizing or the gain from correct cate-
gorizing with regard to the amount of usable information obtained.
This has a direct influence on the strategies that subjects use, which
in turn influences the type of instances that will produce the best
results under given conditions.

6. Nature of imposed restrictions. Is there pressure of time
and a need for speedy decisions? Such restrictions result in & dif-
ferent stretegy also, usually focus gambling.

Smoke (1933) did the first published work on positive and nega-
tive instances and their influence on concept learning to receive wide
attention. Using the concept MIB (a triangle with a line extending
from the longest side of the triangle), he compared the performance of
subjects who worked with a series of instances composed of half posi=
tive and half negative instances with that of a group working with only
positive instances. He found no difference in solution time or attain-
ment between the two groups. However, he did find that most students
in the experiments preferred having the mixed series to the all posi=-
tive series. Smoke suggested that subjects do not learn from examples
of what a concept is not. Ie believed that negative examples in a
mixed series were of benefit, however, since they discouraged spap

judgments and prevented the subjects from reaching erroneous conclu=

sions. Smoke's study has since been widely ariticized on the grounds

that he did not properly equate the two series for the amount of
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information that they contained, One, both, or neither of the series
may have defined the concept without regard to strategies involved
(Bruner et al., 19%6; DeCecoo, 1968; Hovland and Weiss, 1953; Humt,
1962; Buttenlocher, 19e2),

Olson (1963) replicated Smoke's study using materials from phy=-
sics on reciprocal motion and levers. Although his findings confirmed
Smoke's, he also failed to comtrol for information conmbent.

Hittenlocher (1962) partially replicated Smoke's experiment,
correcting for equal amounts of information in each series, regardless
of which type of instances were used. She allowed students to learn a
conjunctive concept with a series of entirely ﬁositive series, entirely
negative series, or a mixed series equated for information. MNo focus
example was used with any of the series. Huttenlocher found that the
mixed series group had the most success in attaining the concept,
followed by the positive series. The group which had only the series
of negative instances did the poorest. In addition, as an auxiliary
finding which was most pertinent to the present study, she found that
a series of positive examples following & series of negative examples
facilitated concept learning in the mixed series.

An earlier attempt to correct the inadequacies of Smoke's study

was done by Hovland and Veiss (1953). Although they did not follow

Smoke's experiment as closely as did Huttenlocher, their study is

notable for the careful control it exercised over the intervening

veriables discussed earlier. Instead of using a positive series and
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a mixed series, they chose To use one series comprised entirely of
positive examples and one series comprised entirely of negative exam-
plos. They used no focus oxample and controlled for the amount of
informatvion in each series, They found that the positive series was
highly superior to the negative series in facilitating concept attain-
ment. This difference appearecq regardless of whether simultaneous
presentation (exposing all instances and letting them remain in view)
or successive presentation (exposing each in turn and removing it
after an interval before the next: instance was exposed) was used.

Hovland and Weiss (1953) also postulated in their study that
subjects would perform better on a series of one positive instance
followed by two negative instances than on a series of the same two
negative instances followed by & positive instances They hypothesized
that although the amount of information conveyed by the two series was

the same, the two sets would have different degrees of effectiveness

from the standpoint of assimilation of information by the subject .

They stated:

One reason for hypothesizing a difference is that in a mixed
positive and negative series the effect of positive insvances is
to greatly reduce the number of hypotheses which must be considered,
while negative instances specify which of the alternatives can be
discarded. If the positives come first, S would only have to keep
in mind a limited number of possibilities; whereas, when the nega-
tives come first, only a few possible hypotheses are eli@inated
and therefore S must retain quite a few alternatives unxﬁl th?
positive instances finally defines the correct choice. lhus.lt
might be expected that the former arrangement would be superior
£o the latter in ease of concept attaimment (p. 176).
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Ibwever, Hovland Vel I
» and Veissg tound that there was no difference in

difficulty between +} N :
J ‘een the two series. 1In a mixed series, order appar=

ently did not affect learning efficiency.

Tovland and Weiss (1953) also comtrolled for types of strate=
gies used by ruming the experiment both with a conjunctive concept and
e disjunctive concept. Similar resylts were obtained repgardless of
the type of concept used. This indicated that the original results
indicating superiority of the positive series over the negative series
was not due to biasing on the basis of strategies used by the subjects.

In the case of the disconjunctive -concept, the experiment was
set up so that the negative series should actually have facilitated
the solution of the concept. Although the subjocts were told thet the
concopt was'disjunctive, the expected gains from the use of the nega=
tive series under these conditions did not materialize. The positive
series still produced the best results. Bruner et al. (1956) have
sugpested that negative instances provide information which must be
transformed if the subject is to use the instances to test an hypoth-
esis about & concept. An instance that illustrates the negative case
(what a concept 1s not) requires that subjects use the "is not" case
to infer what the concept is. This theory perhaps provides a partial
explanation for the results obtained from the Hovland and Weiss studye.

Braley (1963) extended the idea on negative concepts advanced
by Bruner et al. and compared teaching a simple concept using all

negative instances to teaching a difficult spuspt fuaing €11 positive
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instances. Brales .
J came to the conclusion that "exclusion strategies"

must be used if only negative instances are given. In the exclusion
strategy, the learner must remember all the attributes he has seen in
the negative instances ang eliminate the irrelevant attributos as he
progresses toward solution of the problem. Only three of Braley's
seventy subjects actually used this type of strategy to solve the prob-
lem when they were given the negative series. Braley concluded,

"In the type of problem solving behavior investigated here the ovi=
dence is cubstantial of a gross inability to handle negative informa-
tion (p. 159)."

Kurtz and Hovland (1956) showed that learning conjunctive con-
cepts is easier if all the positive instances are presented in a block
rather than having the positive and negative instances interspersed.
They did not, however, indicate in what order the instances should be
given for maximum learning using a mixed series=-=whether positive first
and then negative or vice versa. They did conclude that ordered pre=
_ sentation of instances was to be highly favored over random presenta=
tion, since this type of presentation favors a focusing strategy and
reduces strain on the memorye.

Cahill and Hovland (1960) used all negative instances in an

experiment designed primarily to test which type of presentation order

was most advantageous for learning. Using no focus example and all

i i i ssive presentation
negative instances, they used simultaneous succe P

with one group (instances presented one at a time and left in view) and
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successlve presentation with the other groups They found that the

simultaneous successi
m 1t S81ve method was superior to the successive presemta=-

tion 1 enou ne J—iv . )
gh negative instances were provided to rule out all possi-

bilities other than the real one. This experiment, designed to explore

the role memory plays in concept learning, showed that it is possible
for learmers to utilize negative examples if enough instances are pro=
vided. IHowever, Hovland and Weiss (1953) had earlier proven that it
was possible for subjects to use negative instances in concept learn=
ing if they were told what attributes were relevant. They also com=
mented that in the case of two-dimensional concepts the minimum
instances needed by the subject to identify the concept was two posi=-
tive instances or ten negative instances. The use of negative
instances alone is therefore relatively inefﬁcient when compared with
the eftficiency of positive instances. |

Yudin and Kates (1963) partially replicated Cahill and Hovland's
experiment, but they eliminated the element of memory by providing a
focus example with their series. In the fi;'st part of the experiment,
they provided three conditions for learning the same concept to three

different groups. One group received all simultaneous successive pre=

sentation with no focus, one group received all successive presenta=

tion with no focus, and the third group received all successive pre=

sentetion with a focus example. They found that simultaneous succes=

sive presentation produced the best results, successive series produced

the poorest results, and that the presence of the focus example used
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with the successi s
’ Ve series produced intermediate results. In the

se cond rt of th 3
- © experiment, two groups were used in an attompt to

ind i t si 4
find out if negative and positive instances were equally effective in

transmitting information. Successive Presentation was used with both

groupss One group was presemted all megative insbances with & foous

example and the other group was presented all positive instances with

a focus example. Yudin and Katesg found no significant difference in

strategles choson or in perceptual errors. They concluded that nega=-
tive examples help only when a positive instance or foaous example
accompanies them. A later study (lfates and Yudin, 196L) confirmed
these earlier findings,

The literature seems to support the viewpoint that negative
instances alone do not present information in a form that is amenable
to rapid concept formation. TFindings which show no difference between
positive instances and negative instances with regard to the amount of
information they transmit come from studies where the negative instances
were accompanied by positive instances or a focus example.

Hunt (1962) suggests strongly that negative instances serve
only as a contrast class by which attributes may be defined. If this
is the case, it would seem that the order in which positive and nega-

tive instances were presented would have no effect upon concept attain=-

ment under ideal conditions such as presence of a focus example, succes=

sive simultaneous presentation, immediate feedback of resultis, and the

use of both vositive and negative jnstancese. The present study was an
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attenpt to see il a difference did exist in concept attaimment when
these ideal conditions were used in a rerular classroom situation and

presentation order of positive and negative instances was varied.



CHAPTER TII
PRESENTATION AND INTERPRETATION OF DATA

Subjects

- Fifty-one sophomores enrolled in two sec’c.ions of second year
algebra were the subjects for this study. The students had been ran-
domly scheduled imto two classes. Ome section contained twenty-five
members and the other contained twenty-six members. Prior to the
experiment the two groups were equated statistically in three areas:
IQ scores derived from the California Achievement Test, arithmetic
achievement subscores on the California Achievement Test, and scores
attained on a teacher=-constructed test of necessary entering behavior
for a unit on conic sections. No significant difference was found |

between the two groups on any of these scores, as is shown in Table I.

TABLE I

Comparison of llean Scores Equalizing Groups I and II

Group I Group 11
Test liean Score SD Yean Score SD t
Q 106.86 11.92 107.23 10.58 1150
Arithmetic 9.2Ly .570 8.75 1.09 1.9066
Achievement ‘
Entoring 30.28 3.62 31454 3.72 .0953

Behavior
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Procedure

The o's task was : .
to derive the combination of attributes dofin=

N KE -
ing a concept on the basisg of stimilus figures which either included

all the atiributes of the concept (positive instances) or lacked one
of the necessary attributes (negative instances). Seven series of

problems were presented, as shovn in Table II.

TABLE II

Series Types Presented to Groups I and II

Test Problem Series Number of Type of Concept
Attributes
1 Parabola (form of graph) 1 Conjunctive
2 Pa'rabola (form of equation) 2 Conjunctive
3 Circle (form of equation) 3 Conjunctive
L Ellipse (form of graph) 1 Conjunctive
5 Ellipse (form of equation) 3 Conjunctive
6 Hyperbola (form of graph) Conjunctive
7 Hyperbola (form of equation) 3 Disjunctive

Each day the groups were exposed to one type of problen series;
the following day each group was given the same test measuring how

woll the concept had been attained. Zach test covering the seven

series required that Ss pick oub positive examples of the concept from

m . - - &
& mixed series of seven examples. Test 8 involved a mixed series of
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b ol T .
wenty equations which v o
o g ch were all positive examples of the four conic

sections presented. St s .
S task was to ldentify what conic section each

equation re T i
equat presented. The final test covered the entire unit of work

and included graphing the conic sections and defining them as a loaus
of points and as sections through a solid cone in addition %o identi-
{ying positive examples of form and equation for each.

The pretest-posttest control group experimental design was
used. The overhead projector was used to show the series to the Eroups.
By using the overhead’projector, the presentation order, time of
exposure, and amount of information to be disclosed to the group could
easily be controlled.

Group I, the experimental group, was shown a focus example of
the concept followed by a series of five negative examples using
simultansous successive presentation (uncovering each instance in
succession and leaving each exposed instance in view during the
remainder of the presentation). These figures were left in view and
followed by a series of five positive examples of the concept using:
simultaneous successive presentation.

Group II, the comtrol group, was treated in exactly the same
way except the presentation order of the positive and negative series
In Group II the focus example was shovm, the positive

vias reversed.

series was shovm, and then the negative series was shovm.

Each group was told whether the series being shovm was positive

; im i were allowed to elapse
or negative. Approximately fifteen seconds wer P
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botween the showing o2 ¢
ARE « e&ac Xam
2 h example and the next one. The class mem=-

bers were not allowed
| to comment or ask questions during the presenta-
tion of the serie i1
S s of positive and negative instances. After the

presencation w
PI o as completed, class members were allowed time for ques-

tions and discussion of attributes.

Positive examples illustrated all relevant attributes of the
concept under consideration and also illustrated cases in which cer=-
tain attributes were not relevant. Each nepgative example violated only
one attribute of the concept. DeCecco (1968) suggests that in a
teaching situation negative instances which contain attributes usually
confusing to students should be used. This was done as much as possible
in formulating the instances presented in the negative series. |

The procedure used followed an outline for such experiments
suggested by Bruner et al. (1950) in which the following items were
presented:

1. Enough instances to allow sufficient informavion for con-
cept attainment should be used, but no instances should be redundante

o, Positive and nepative instances should be in & one-to-one

ratioe

3, The total mumber of instances presented for each topic should

be the same.
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Results

The mean scores and standard deviation for each group on each
of the nine tests is presented in Table IIT, The standard error of
the difference between the means vas figuiéd using the formula for
unequal groupse The t-test was used to determine sirmificance. The
value of £ for significance at the .05 level is 2.008.

Hypothesis 1 was stated as follows: There is no significant
difference in the concept learning related to the form of a parabolic
graph of subjects receiving a series of negative instances followed
by a series of positive instances in the presence of a focaus example
and subjects receiving a series of positive instances followed by a
series of negative instances in the presence of a focus example. Cn
the test for concept attaimment of the form of a parabolic graph Group
I had a mean.score of 6.88 and a standard deviation of «325. Croup II
had a mean score of 6.62 and a standard deviation of .502. The value
of t was 1.9808. Since this is not significant at the .05 level, mll
hypothesis 1 was acceptede

Iypothesis 2 was stated as follows: There is no significant
difference in the concept learning related to the form of a gquadratic
equation producing &a parabolic graph of subjects receiving a series of
negative instances followed by a ;eries of positive instances in the

presence of a focus example and subjects recelving & series of posi-

’ s T -
tive instances followed by & series of negatvive instances in the pre

sence of a focus exampie. On the test for concept attainment of the
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TABLE III

7, . —
womparison of liean Scores for Groups I and II

GROUP I " GROUP II

Test Vean Score SD llean Score SD t

1 6.88 325 6.62 502 1.9808
2 6.92 .170 6.95 340 .118)
2 6.76 1.021 6.92 337 71593
I 6.82 76 6.89 167 7078
5 6.35 2.250 6.04 1.100 6676
6 6.76 .585 6.35 .750 2.0993
7 6.48 806 6.65 860 7143
8 17.92 2.512 16.27 34543 1.8730
Final 81.28  14.87 77.31 16.650 +8862

Unit Test

*Significant at .05 level with 49 df
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form of & quadratlc equation producing a parabolic graph Group I had
a mean score of 6.92 angd g standard deviation of «170. Group II had
B menn svere oL 6495 ewd & sbandavd devistion of «3,0. The value of

t was <1184. Since this is not significant at the .05 level, mll
hypothesis 2 was accepted.,

sy

Hypothesis 3 was stated as follows: There is o significant
difference in the concept learning related to the form of a quadratic
equation producing a circular graph of subjects receiving a series of
neative instances followed by a series of positive instances in the
presence of a focus example and subjects receiving a series of posi-
tive instances followed by a series of negative instances in the pres-
ence of a focus example. On the test for concept attairment of the
form of a quadratic equation producing a circular graph, Group I had
a mean score of 6,76 and a standard deviation of 1.021. Group II had
a mean score of 6.92 and a standard deviation of .337. The velue of
t was «759%. Since this is not significant at the .05 level, mull
hypothesis 3 was accepted.

Hypothesis L} was stated as follows: There is no significant
difference in the concept learming related to the form of an ellipti=-
cal graph of subjects receiving a series of necative instances followed

by a series of positive instences in the presence of a focus example

and subjects receiving a series of positive instances followed by &

series of negative instances in the presence of a focus example. On

the test for conceps attaimment of the form of an elliptical graph,



Croup I had a mean score of 6.82 and a standard deviation of .L76.
Group II had a mean score of 6.89 and a standard deviation of .167.
Tho value of © was .7078. Since this is not significant at the .05
level, null hypothesis L was accepted.

Hypothesis 5 was stated as follows: <There is no sirnificant
difference in the concept learning related to the form of a gquadratic
equation producing an elliptical graph of subjects receiving a series
of negative instances followed by a series of positive instances in
the presence of a focus example and subjects receiving a series of
positive instances followed by a series of negative instances in the
presence of a focus example. On the test for concept attaimment of
the form of a quadratic equation producing an elliptical graph, Group
I had a mean score of 6.35 and a standard. deviation of 2.250. Group II
had a mean score of 6.0L and a standard deviation of 1.100. Lhe value
of t was .6676. Since this is not significant at the .05 level, mll
hypothesis 5 was accepted.

Hypothesis 6 was stated as follows: There is no significant
difference in the concept learning related to the form of a hyperbolic
graph of subjects receiving a series of negative instances followed
by a series of positive instances in the presence of a focus example
and subjects receiving a series of positive instances followed by a
series of negative instances in the presence of a focus example. On
the test for concept attaimment of the form of a hyperbolic graph,

Group I had a mean score of 6.76 and a standard deviation of .585.
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roup II had a r
I miean score of 6435 and a standard deviation of <750,

The value of t was 2.0993, Since this is significant at the .05 level,

rull hypothesis 6 was rejected.

Hypothesis 7 was stated as follows: There is mo significant
difference in the concept learning related to the form of a quadratic
equation producing a hyperbolic graph of subjects receiving a series of
negative instances followed by a series 6f positive instances in the pres-
ence of a focus example and subjects receiving a series of positive
instances followed by a series of negative instances in the presence of a
focus example. On the test for concept attaimment of the forn of a
quadratic equation producing a hyperbolic graph, Group I had a mean score
of 6.48 and a standard deviation of .806. Group II had a mean score of
6.65 and a standard deviation of .860. The value of t was .71L3. Since
this is not significant at the .05 level, mll hypothesis 7 was accepted.

Hypothesis 8 was stated as follows: There is no significant
difference in the concept learning related to a mixed series of quadratic
equations of subjects who have consistently received the seven basic
area presentations consisting of a series of negative instances followed
by a series of positive instances in the presence of a focus example

and subjects who have consistently received the seven basic arca

presentations consisting of a series of positive instances followed

by a series of negative instances in the presence of a focus examplee

On the test for concept attaimment related to a mixed series of

quadratic equations, Group I had a mean score of 17.92 and a
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+andard . 5
suandard deviation of 2.518, Group II had a mean score of 16.27 and

a standard deviation of 3.543. Ihs value of ¢ was 1.8730, Since this
is not significant at the .05 level, mull hypothesis 8 was accopted.

fypothesis 9 was stateq as follows: There is no sigmifican
difference in the concept learning related to an entire unit on conic
sections of subjects who have consistently received the seven basic
area presentations consisting of a series of negative instances fol=-
lowed by a series of positive instances in the presence of a focus
example and subjects who have consistently received the seven basic
area presentatvions consisting of a series of positive instances fol-
lowed by a series of negative instances in the prescnce of a focus
example. On the test for ccncept attaimmenmt related to an entire unit
on conic sections, Group I had a mean score of 81,28 and a standard
deviation of 14.87. Group II had a mean score of 77431 and a standard
deviation of 16.65. The value of t was .8862. Since this is not sig-
nificant at the .05 level, mll hypothesis 9 was accepted.

Briefly summarizing these results, no significant difference
between the means of the two groups was found for any test except Test
6. This difference was in favor of Group I which had received the

nesative series firste The results of this study indicate that when a

focus example is used the efficiency of negative series followed by

positive series is no greater than that of a positive series followed

by a negative seriese.



CILPTER IV
SULILRY, QONCLUSIONS, AND RECOMIENDATIONS FOR FURTHER STUDY

Surmary

This rescarch project was concerned with the efficiency of pre-
sentation order of positive and negative instances as related to
learning certain mathematical concepts expressed by the four conic
sections. It dealt with two types of mathematical concepts--the form
of a graph and the form of an equation. Each of thess concepts was
taught in relation to the parabole, the circle, the ellipse, and the
hyperbola.

Two classes of sophomore students enrolled in second year alge-
bra at Todd County Cenmtral High School were used as subjects for the
study. Group I received a series of negative instances followed by a
series of positive instances for each concept taught. Group II
received the same instances but in reverse order. Data collected to
test for significance of the difference between the means was in the
form of scores on paper and pencil tests administered by the instruc-
tor. These tests had been designed to test concept atteinment in

ee.ch of the seven basic areas. In addition, two tests covering larger

wnits of concept learning related to the emtire teaching unit were

administerede

Statistical analysis by use of the t-test revealed no signifi-

cent difference in concept attainment between the two groups on eight
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of the nine tests admini
dninistered. The value of £ on Yest 6 was signifi-

cent at the .05 level. f1his led to the rejection of the mull hypoth-
esis that stated there is no significant difference in the concept
learning related to the form of g hyperbolic graph of subjects receiv-
ing a series of negative instances followed by a series of positive

instances and subjects receiving a series of positive instances fol-

lowed by a series of negative instances.

Conclusions
Iuch of the preceding discussion of the literaturs suggested
reasons why the two groups in the presont study showed no difference
in concept attaimment. The use of a focus example negated any adverse
effect the negative series might have had due to position (Yudin and
Iates, 1963; Kates and Yudin, 196L). Hovland and Weiss (1953) have
nfirmed that the absence of a focus example makes a positive series
highly superior to a negative series in facilitating concept attain-
ment if each group is shown either all one series or the other. They
further showed that in a mixed series the positioning of positive and
necative instances produced no effect on learning efficiency. How=
ever, Kurtz and Hovland (1956) later showed that ordered presentation
was mich more efficient than random presentation. TFeedback was shovm
to be an importent factor in concept attaimment when both positive and

. e _
negative instances were used (Bruner et al., 1956). Simultaneous suc

cessive presentation was shown to be superior to successive presenta=

tion (Yudin and Zates, 1963).
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This study was an attempt to provide constamt favorable condi-
tions for each group using those variables which had been previously
shovm to be of optimum value. These variables were use of a focus
example, ordered presentation of the series, simultaneous successive
presentation, and immediate fesdba ck.

The general mill hypothesis that under such conditions no dif=
ference between the groups would be found was supported by the find-
ings in all but one series. On the weight of these findings, it would
seem that when a focus example is used the efficiency of negative
series followed by positive series is no greater than thet of a posi-
tive series followed by a negative series.

No explanation has been found to show why a significant dif=-
ference between the means appeared in concept learning related to the
form of the graph of a hyperbola. Test 6 covered a concept which was
of the same general nature as the concepts covered by Test 1 and Test
lie The latter tests showed no significant difference between the mean
scores for the two groups. All three concepts on these three tests
were conjunctive and each contained only one relevant attribute. In
each case this att\ribute was the shape of the curve.

An analysis of the individual tests showed that on Test 6 Ss in

Grouo II most often identified two particular shapes as being posi-
o

tive instances when they were in fact negative instances. These two

examples could not have been mistakenly identified due to perceptual

errors since both were very plainly negative instances. Test 6, page
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59, will illy . ;
27 illustrate this point. Example 7 could have been mistaken

for a negative instance by some students due ‘o perceptual errors if

they saw the branch of the hyperbola in the se cond guadrant as touch-

ing the x-axis. This was not a common error on this test. However,
the two examples previously mentioned which were the greatest source

of errors in Group II were examples 2 and 6. In example 2 the branches
of the curves are not symotrical and in example 6 they are in adja=
cent quadrants. Both of these are very plainly in violation of the
form a hyperbolic curve takes and similar examples were included in
the original series, as shown on page 52. loreover, these two examples
were not common sources of errors in CGroup I.

Although the findings showed that neither form of presentation
order was superior to the other with regard to scores on paper and
pencil tests, the subjective observation of the investigator did indi=-
cate a superiority of one over the other with regard to motivating
the students and holding their attention. The presentation showing

the negative seriqs first and then the positive series was definitely

superior in this respect.

Group I, which received the negative series first and then the

iti i i durin
positive series, appeared to be much more involved and alert during

the series presenmtation than did Croup II. Students in Group I

. . S Y, 3
immediately began to compare the negative instances with the focus

: < Y
. . & i s.
example in an attempt to discover missing or distorted attribute

This irmediate involvement carried over into the presentation of the

positive series as vielle
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Students i -

0 § 1n Group II wepg observed to take an accepting, non-
halant attitud 5 .

chalant attitude durlng the first part of the presentation when posi-

tive examples Were presenteq first. They did not becoms S hanealy

i lved indi " L
involved as indicated by their sitting vosition (1eaning Bouenll S

seat rather than slumping back) ang eye movenents (concentrated on

examples rather than looking elsewhere in the room) until the ne ga=

_— — .
vlve seriles was presented. ‘'hen they also reacted as Group I Had

done during the entire Presentation.

Irom the standpoint of student involvement in presentation of
instances designed to facilitate concept attaimment, a presentation
order which positions the negative series first and then the positive
series seems to be superior when a focus example 1s used. It should
ve reiterated, however, that this conclusion comes from observation
only and is not supported by statistical date derived from empirical

measures of student involvement or motivation.
/

Enviromnental Limitations
There are several limitations in the present study in addition
to those cited in Chapter I which should be considered in drawing con-
clusions from the data. All of these limitations are directly related

to the fact that this study was conducted in a classroom envirorment

in the course of a repgular tveaching unit. These limitations tended to

negate any effect that presentation order might have had.
1. Ss were told what the concept was after presentation of the

examples. Because of this, concept formation did not assume the



character of a fuessine ; :
¢ oUeSSIng geme as it does in many studies of this kind.

In the majority of studie i i
S on concept formation it is the task of the

S alone to define The concept.

2 *N-er n! Ao oy g o .
+ ALUCr presentation of the two series each group was allowed

to ask questions and i ion :
k have discussion on relevant and irrelevant attri-

butes of the concept being considered.

5« The time lapse between showing the series and testing for
concept attaimment allowed for additional learning on the concept.

Since the Ss had additional opportunivies to get information
from other classroom activities, the results of the tests are not
entirely due to the showing of positive and negative instances. Other
concomitant learning took place during the time lapse. This time
lapse also had the effect of allowing many intervening variables to

become affective on the final results for each teste.

{
Recommendations for Further Study
1. It is recommended that further research be done on the effect
of presentation order of positive and negative instances on concept

learning when the time lapse between shewing the instances and test-

ing for concept attaimment 1s short enough to control for concomitant

nf
o

learning.

© 92, It is recommended that further research be done on the effect

of vresentation order of positive and negative instances on concept

. : 2 ‘4 -— n
learning in classroom situations using subject areas other tha
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nathematics. IEnglish .
Eramar would be one such area in which this could

be carried out.

3¢ It is recommended that further research be done on the effect
of presentation order of positive ang negative instances on concept
learning using larger groups of subjects than were used in the present
study .

Lo T is recommended that further research be done on the effect
of presentation order of positive and negative instances on concept
learning using concepts that contain more attributes and are therefore
more complex than the concepts used in the present study.

S5¢ It is recormended that further research be done on the effect
on presentation order of positive and negative instances on concept
learning comparing the efficiency of each type of presentation as
related to very simple concepts having only one clearly defined
attribute versus difficult concepts having many obscure attributes.

6. It is recommended that further research be done on the effect
of presentacion order of positive and negative instances on concept

learning by using a third group in which no instances are presented or

in which instances are presented in mixed order.
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TEST OF ENTERING BEI AVIOR

re L9
Given the equation lix
juat X + 2y = writ i £ nunl
x,y) which sati v (_D' write 3 pairs of number values
. aclsly the equation.

Plot +l i , .

be 31‘- the 3 pairs of mumber values obtained in vpart & on a
set of coordinate axes. :
P31 -~ 0

ae Pick ouE‘uhe number(s) of the figures from the group on the
board which are ovals. Write the numbers in this space.

b. Pick out the mmber(s) of the figures from the group on the
board which are circles. Write the numbers in this space.

¢ce Pick out the number(s) of the figures from the group on the
board which are closed curves. Virite the mumbers in this
space.

de Pick out the numper(s) of the figures from the group on the
board which are open curves. irite the numbers in this space.

Gi i 2 1 which of the following

Given the eguation x + 2x = 6 = y tell which ol the lollowing

points would be on the graph of this equation and prove your
answer for each. Do not graph the line.

Se

De

Ce

(1, =3) Yes, lo (Circle one )

Proof:
(0, 6) Yes, No (Circle one)
Proof:

(1/2, =4 3/L) TYes, Mo (Circle one)

Proof:



Given: 3x + Ly = 12

as Vlrite the x-intercept of

be Yrite the y=intercept of

ce Use the values obtained
equation below,

Given: 25x2 + 36y2 = 500,
spaee below so that
not rearrange the equation.

Factor the following:

(p)
a. %° - e

be x° + 2x + )

L5

the line
the line

in parts a and b to graph the given

Rewrite the given equation in the
the right~hand member is equal to 1. Do



Se

x o+
x o+

>

x +
x(a

3x +

(x +

bl
]

2
J
5x + 6
e i

b) + y(a+b)

by + 6x2 + 12xy

y)2 -
2 + 3x = 5 find y when
3

b

2/3

L6
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y:&X

x= Y=
x=y2+
2

v + X =

SERIES TRANSPARENCY 2

PARABOLA

+ bx + ¢ or x=ay2+by+cz

10

b or ¢ may equal O



2
£ +3° & 100

2
25> + 255" = 0
10y2 + 10::2 = 250
2
(x+1)" + (Y"3)2 =17

2
£ +y° =50

SERIES TRANSPARENCY 3

Ax2

CIRCLE

, 2
+

r

2

% = 3° = 100
2 2
9x + 25‘y =1
2
X 4 6y = 100
> 2
Sx - 5y = 500

) 2
100+y2=x

Lo






SERIES TRANSPARENCY 5
ELLIPSE

2
Ax o+ By2 =C or xe/B +y2/A= 1 where 4 # B

o + 165 = 576 o - 167 = L
2 2 2 2
/9 +y/16 =1 25x~ + 25y = 100
2
x2+9y2=36 12‘Y=1OO
2
25y2 + 16 = 100 (=432 + (3-1)" = 25

(x-5)2/200 + (y+2 /9 =1 x2/6 - y2/10= 1

51
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SERIES TRANSPARENCY 7

I PERBOLA
Ax2-3y2=C or xy = K
“ o a5 o2+ y2 =100
=6 3x2+6y2=18
25x° = 100 o g
10=0 x2y=10

2
27+5y2 > o -y:lOO
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TEST 2

SCIZ CF THE FOLLOWING BIUATIONS ARE SATISFIZD BY SZIS OF 55
ORDERED PAIRS VHICH FORI THE LOCUS OF POTNTS BELONGING TO

A PARABOLA. CIRCLE THE NUMBER IN FRONT OF EACI SUCH
BAWATION. THOSE THAT DO NOT BELONG TO THE SET OF BQUATIONS

e«
n
Wl
w
+
W



1S e'R OR THE OLIC
s TONSs STz VY 1L FOLLL

:ING TQUATICNS ARE SATISFIED BY SETS OF
ORDZRED PAIRS WHICH IO THE LOCGS OF POTETS BELONGING T0 56
A CIRCLE. CIRCLE TEE NUNMBER I FRONT OF EACH SUCH _
TQUATION. THOSE THAT DO NOT BELONG TO THE SET OF BQUATI(NS
IIICH WILL MAKE A CIRCLE WHEN GRAPHED ARE T0 BE LEFT BLANK.

PEVIUA

Y]
+

(]
0

W
o~

b, x= +y =15

Te J.pcz +L;y2=9
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DIRECTICTS: #ING DQUATICNS ARE SATISFIFD DY STIS O 58
B 1 FORL. THE LOQUS OF “CINTS BRLONGING TO
CI:J‘LF T NUI'BER IN FROWT OF BACGI SUCH

TIIO 5B r’HJ.T DO “OT B"IJO G TO J.HE SET OF DOUAL I01IS

o 2
1. 2: = & IOC}y = 100
5, & +H =18
5 R
5 2o 26y =16

Ly (::frl)z » r-2f =1

6o 3x= = 2y =1
R
. .

7o lx~ + 9y = 36






60

—=e2ICNS: ST CF THE YOLLOWING EQUATIONS ARZ SATISFIED BY SETS OF
T D PAIRS "TIIGL POR THRE LOCUS CF POINTS BELCOWGING TO
CIRCLE THE NULIBER IN FRCHNT Of‘ FACH SUCH
TH SD TAAT DC NCT BELOIG TO THE SET CI* EQUATIONS
L FROL A HYPERBOLA VEHEN GRAPHED ARE TO BE LEFT
BLANK.
2

lo ~— - Y = 100

N
.
&
1
OoN

3
&
]
!
I
Ul
©

= 100

2
Ts o532 = 36 + 9y
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