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This study sought (1) to discover ways to teach
kindergarten children to listen to a rule that defines a concept and
then to apply it, and (2) to learn if rule-learning is facilitated
when the pupil is required to verbalize the rule while using it. The
task used in the study (1) involves deductive reasoning, (2) requires
rule utilization rather than rule verification, (3) requires the
learning of four rules (negation, conjunction, disjunction, and joint
denial) that were found to be appropriate for this population, (4)

requires an understanding of certain function words, and (5) was

presented at a level of complexity above that used in laboratory
experiments. The subjects, 5-year-old Negro children, were divided
into three groups: one group who received instruction in the rules
that required them to verbalize the rules themselves (N=6), one which
received no instruction (N=6).. and one group which received
instruction in the rules but who were not required to verbalize the
rules themselves (N=8). The oral group scored significantly higher
than the control group, but there was no significant difference
between the Oral experimental group and the non-Oral experimental
group. There was no reliable evidence that self-verbalization is

superior tc normal instruction. (MH)
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CD Introduction

The major purpose of this exploratory study was to discover ways in
which kindergarten children might be taught to listen to a rule presented
by a teacher and then to apply this rule to a succession of events. The
kind of rules involved in this study were those which define concepts.
The application of the rule com:.sted of identifying positive and negative
examples of the concepts. Since most concepts in school are learned in
this deductive fashion, the ability to listen to and apply concept-defining
rules is a valuable learning outcome for a child starting school. Actually
saying the rule aloud to provide self-cues might be an important way in
which this instruction could be assisted. Therefore, a primary question
for this investigation was to determine whether rule-learning is facili-
tated by requiring the pupil to speak the rule aloud as he applies it in
a succession of items.
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TEACHING KINDERGARTEN CHILDREN TO APPLY CONCEPT-DEFINING RULES1

The task used in this study possesses a number of features:

1. The task involves deductive rather than inductive learning.

2. It requires rule utilization and not rule verification,

3. The four rules selected are the conceptual types found
earlier in this project to be appropriate for this population.

4. From the viewpoint of languge learning, the task requires an
understanding and use of certain function words.

5. In an effort to approximate conditions within a classroom,
both rule and instances were presented at a ley& complex-
ity or "noise" considerably above that used in 3',-ratory
experiments.

The study was carried out in two stages. The initial goal was to de-
velop an effective instructional program for teaching children to aliply
new concept-defining rules, This oral program was e--lnated by comparing
the performance of an instructed group of children w::.th that of an unin-
structed group. Subsequently, a non-oral version of this program was pre-
pared and tried out with another sample of children from the same population.
The performance of these children was compared with that of the children in
the oral group as well as the uninstructed control.

1
This paper was presented at the annual meeting of the American Educational

Research Association, Los Angeles, California, February, 1969. The research
reported herein was supported by the U. S. Office of Education, Project No.
0E-6-10-360.
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Deductive versus Inductive Concept Learning

Most experimental studies in concept learning use an "inductive"
approach. Bourne (1966) classified such studies into two groups: Those
based on a reception paradigm and those involving a selection paradigm.
In the former case, the subject is presented with a series of instances
which he is required to identify as either positive or negative. As he
makes his judgment he is given information as to whether he is right or
wrong. When the subject finally reaches a criterion of a specified num-
ber of correct responses in a row he is said to have learned the concept.
Under the selection paradigm, the subject is presented with a large array
of examples simultaneously. Under these circumstances, the subject, not
the experimenter, selects the instances for testing. The memory load is
greatly reduced since information as to whether an instance is positive
or negative remains available to the subject after he makes his test.
-The subject is free to develop and adopt a strategy of gathering infor-
mation on his own.

These two approaches to the study of concept learning may well in-
volve much of the same kind of subject behavior. Under either paradigm,
it is possible for the subject to learn to make the appropriate responses
without being able to verbalize the rule; he may never formulate and test
hypotheses on his own. Certainly a large part of early learning is of
such a non-verbal nature. However, even the kindergarten child frequently
uses verbalization to assist himself in solving concept identification
problems. Here the child may well he formulating hypotheses by using
familiar rules or adaptations of such rules. In any event, although the
learner may be given a varied amount of guidance in this task, he eventually
formu)ates for himself the rules ho finally uses. The process is inductive
in the sense that the information the child receives relates to the in-
stances: the rule must bn derived from the information given.

However, inductive procedures are rarely adopted in the classroom.
When learning a new concept the child is usuall7 given the rule which de-
fines the concept and then is asked to apply thjs rule by identifying posi-
tive and negative instances of the concept under a variety of practice con-
ditions. Carroll (1967) says, "The most critical difference between school
concept learning and concept learning in psycho1 rg-7 experiments is that the
former is, for the most part, deductive and t:hc latter is generally induc-
tive." Ausubel (1963) pays that, "Most classroom instruction is organized
along the lines of reception learning."

Englemann (1968) describes deductive processes as an important aspect
of induction. He says:

Current curricula often fail to demonstrate the
character of logical reasoning and systematic investi-
gation. This failure is closely related to an apparent
misunderstanding of induction and that: an inductive
approach proceeds according to the strategy of "deduc-
tion." The difference between deduction and induction
is merely a difference in which part of the argument is
given. Both use the same argument form: Glasses break.
This is a glass. This breaks. When the problem is
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inductive, one is given the last two parts; when the
problem is deductive, the first two parts are given.
The child who understands logical reasoning under-
stands this argument form, whether the specific prob-
lem is one of filling in the first or the last part.
Typical inductive training proceeds according to the
seemingly tenuous assumption that the child will some-
how learn this argument form from experiences that
never bring the various parts together in any cohesive
manner, or never tie in with deductions and inductions
with which he is familiar. (P, 55)

Englemann goes on to indicate that learning to apply rules is highly
important for the young child.

The most important kind of induction the young
child can learn is that rules that are given to him in
the classroom apply to various instances, If the rule
involves adding one to a number, he should learn that
the rule holds for any situation he chooses to test.
The inductive test of effective rules is where primary
emphasis should be directed, because this emphasis
familiarizes the child with the basic argument form
of logical reasoning, and it demonstrates the value of
rules. To learn a rule is to learn a shorthand solu-
tion to a range of problems. The child who learns to
use the rules in this way also learns important skills
connected-with following instructions. (P, 55)

The deductive aspects of this task may be an important prerequisite
to the handling of inductive type problems. In the current investigation
this possibility was explored by including inductive concept identification
problems as one of the final criteria.

Rule VerificationandEal!1.12 Application

An important component of inductive concept learning is simply that
of verifying the rule, that is, of testing a hypothesis., Two'investigators
have carried out studies in this field, Wason (1959), using concept-defining
statements along with positive instances of the concept, asked the subjects
whether or riot the rule defined the concept as represented by a specific ex-
emplar. In other words, subjects were asked to verify the rule. In some
cases the instance presented was positive, in others it was note Some of
the statements were worded affirmatively, others negatively, Wason found
that false negatives took much longer to verify than true affirmatives.

Trabasso (1967) read the concept definition to the subject and then
presented an instance, The time taken to verify whether the rule was true
or false was recorded. Trabasso found that the addition of negation greatly
increased the time required for both conjunctive and disjunctive types of
rules. Again it was much easier to confirm the positive than to disconfirm
a false negative.
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In the present investigation, the emphasis was placed not on verifying
but upon applying rules. The differences are indicated in Table 1 , where
it will be noted that these two approaches present the-subject with quite
different tasks. In the case of rule verification, the subject is asked to
test the validity of the rule, assuming that the instance given is indeed
a positive representation of the concept. In the case of rule application,
however, the task is to determine whether the instance is positive or nega-
tive, on the assumption that the rule is truly valid. Referring to the table,
it can be seen that the information as to whether the judgment of the subject
is correct or not leads to quite different actions. Of particular importance
is the source of the rule. If the individual proposes the rule to himself,.
verification can be equated with hypothesis testing. On the other hand, if
the experimenter presents the to the subject for verification, it is
similar to the studies of Wason and Trabasso on rule verification. Rule
application occurs in inductive learning of concepts after the individual
has received some assurance that the rule is indeed applicable. Where the
experimenter or the teacher supplies the rule, evidence that the student truly
understands the concept is provided when the rule is appropriately used.

Bourne has pointed out (1966) that there are two components in rule
utilization: the rule itself and the attributes. In concept identification
problems it is presumed that the attributes have already been experienced,
that is, learned. The individual is able to make discriminations among the
-ralues of a dimension and may also be able to label them. When he is asked
to identify the concept, he makes ust of this prior learning of the attributes
so as to classify or sort on this basis. The task of the typical concept iden-
tification problem is to determine which attributes are relevant and which are
irrelevant. A more basic task in these problems is learning the type of con-
ceptual rule involved in the particular concept. Haygood and Bourne (1965)
showed that subjects who were told which attributes were relevant but not the
rule did better than subjects who were told the rule but not the relevant at-
tributes. Subjects who were given neither of these comnents made more errors
than those who had either one or the other.

King (1966) working with adults as well as children, 6, 9, and 12 years
of age, told his subjects which attributes were relevant. The inductive con-
cept identification task was to identify whether the rule being used was con-
junctive or disjunctive. He found that at every age level the disjunctive
rule was more difficult than the conjunctive. King found that his subjects,
especially the six-year-olds, frequently solved the problems but without being
able to state the rule. Three stages in rule learning were suggested by his
study. "In the first, children are not able to discover the rule nor to'.profit
from verbal tutoring; in the second, they are not able to discover the rule by
induction, but can learn to utilize it with the aid of verbal tutoring; in the
third, they can discover the rule and utilize it without verbal tutoring,"
His study suggests that -many children would profit from instruction during the
rule utilization phase.

The task involved in this experiment was that of listening to a rule and
then applying it to a variety of instances. While this task seems fairly
straight-forward, a previous study (Thomas, Schutz & Keislar, 1968) indicates
that it is one in which performance can be considerably improved with practice.
This is true even though the attributes are familiar to the child and the de-
finition of the concept is fairly simple.
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Conceptual Rules

Haygood and Bourne (1965) have indicated that where two focal attri-
butes partition a population, the 10 distinct rules constitute five pairs,
one member of a pair being in one sense the complement of the other. The

five pairs of conceptual rules are: affirmation and negation; conjunction
and alternative denial; inclusive disjunction and joint denial; conditional
and exclusion; biconditional and exclusive disjunction.

It has been noted (Thomas, Schutz and Keislar, 1968) that kinder-
garten children from lower class neighborhoods had no difficulty with
affirmation, which was a very simple kind of rule for them to follow.
The four conceptual rules adopted for this investigation, therefore,
were negation, conjunction, inclusive disjunction, and join denial.

In their experiment, Haygood and Bourne used the last three rules, but
instead of negation, which was not a difficult rule for their subjects,
they used the conditional.

The ability to use these rules involves language learning, particu-
larly listening comprehension, where the child responds to the critical
words in the rule. The different conceptual rules in this experiment
require that the child pay attention to the following three words: 'not,

and, or. These are the "little words," with which, according to Bernstein,
culturally deprived children have difficulty (see Schutz, and Keislar, 1968).
It would seem reasonable that the child who has been required to verbalize
'overtly the rules involving these function words will be more likely to pay
attention to them and to use them appropriately.

Level of Complexity

Laboratory studies have usually used simple and highly controlled ma-
terial for the experimental tasks. For example, Wason and Trabasso each

used the dimensions of color, size, shape, and number. Having students

identify concepts such as "the large red circle" offers considerable pre-
cision. The strategy involved is that of building a model which applies to
highly simplified instances and to increase its complexity slowly during
successive experimental sequences. In this way a final model of high com-

plexity can be developed.

An alternate strategy is to start with the highly complex concepts and
materials of the classroom and to attempt to deal with these in order to
discover the relevant dimensions. In later stages one can then carry- out

studies on a more abstract, controlled basis, using the dimensions which

4111
have been isolated in the preliminary stage. This latter strategy has con-

siderable merit in that experimental studies carried out in laboratory
settings do not consider important classroom variables.

In the present project an intermediate position was taken. The complex-

7.1.1

ity of the tasks varied in terms of the irrelevant factors predent. The

concepts adopted were similar to those the child might be exposed to in

C:1010)

school. The attributes, e.g., earrings and glasses, were everyday objects

of the child's environment. Since the child was required to identify

4:11)
pictures in which these objects were present, a major consideration was ,

whether the child interpreted the pictures in the way the examiner intended.
A variety of drawings were used so that a good deal of irrelevant material
was always present.
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Comparison between Rule Verification and Rule Application

Assumption:

Task:

Question Poseciz

Concluding Action:

If answer to the above question was

"Yes" and was correct

"Yes" and was incorrect

"No" and was correct

"No" and was incorrect

Name of Process:

If the rule given to subject by:

1) Subject himself

2) Teacher or experimenter

Rule Verification Rule Application

Validity of rule
indeterminate

To verify rule

"This is a posi-
tive"instance
of the concept:
could the rule
define th4t
concept?".

Retain rule

Reject rule

Reject rule

Retain rule

Rule is valid

To identify
instances as
positive or
negative in-
stances of the
rule

"Are these in-
stances of the
concept as de-
fined by the rule?"

Identify instance
as positive

Identify instance
as negative

Identify instance
as negative

Identify instance
as positive

Hypothesis testing Rule application

Rule verification Deductive concept
learning and rule
application
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Another source of complexity in the present study was the mode of pre-
sentation of the rule. Here the subjects had to learn to extract the rule
when it was embedded among irrelevant statements. That is, for every prob-
lem in the final task, the children were presented with d rule as well as

with an irrelevant sentence. Given this "noisy" stimulus the child had to
select the sentence containing the information which was appropriate for
the question being posed.

Criterion Tests

Two types of criterion tests were used: rule application add concept

identification. The first of these involved deductive learning of the rule
while the second required identifying the c-- ect rule through induction.

1. Rule Application Test. On the rule application subtest, there
were eight. problems, two for each of the four conceptual rules. The types

of problems used are presented' Here arranged according to the type of

conceptual rule. However, in the actual test the items were scrambled

so that no two rules were ever given in succession.

Negation Tony's mother does not wear a watch.

The new teacher does not wear glasses.

Con unction Fatso Pig is wearing a bell and has spots.

Richard's sweater has buttons and sleeves.

Disjunction The lady bus driver wears earrings or a necklace.

Betty's brother is dressed like a policeman or a
spaceman.

Joint Denial Jimmy's favorite present has no wheels and no ribbon.

Lilly's purse has no handle and no zipper.

For each of the problems in the test, the children were told a story
in which the characteristics of a missing object or person were de6cribed.

This description constituted the concept-defining rule. The goal for each

problem was always stated at the beginning of the story. E.g., "Jimmy has

lost his sweater. Let's help him find it." For one-half of the problems,
the critical concept-defining rule was given immediately, with an irrelevant

statement second; for the other half of the problems the reverse order was

followed. After the rule was given,,the child was shown a card with two

or three pictures and asked to identify which one might be the object or

person. The correct picture represented the positive exemplar of the con-

cept while the distractors represented 'negative instances.

The following is a typical problem:

"Who could be Edward's new teacher? The new teacher

does not wear glasses. He has a ring on his finget. Point

to the one that could be Edward's new teacher." The child
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was then shown five cards, each showing a picture of a face
with glasses and one without glasses. The instruction to
"point to the one who could be Edward's new teacher" was
repeated with each card.

There were five cards for each problem, with two or three alternatives
per card, making a total of 10 to 15 pictures per problem. In order to
bring the story to a satisfying conclusion, the positive instance (the miss-
ing object) on the last item of each problem was identified by the experi-
menter.

Before the eight problems were presented, all the children were given
special preliminary training in answering these kinds of questions. This
training consisted of two parts. In Part I, the child was given a sample
problem involving affirmation (a rule not used in the experiment because it
was too simple) and then required to apply the rule to a set of three items,
without error, twice in succession. If the child missed any of the items
in this problem, the instruction was repeated with as much additional as-
sistance as was necessary until the entire set of three items as passed
without error, two times in a row. In Part II a new affirmation rule with
five items was presented to make. sure that the child truly understood what
to do. It was found that in practically all cases those children who had
demonstrated competency in following instructions in Part I passed all the
items in Part II, providing some assurance that the instructions to the
major part.of the teat were fully unevstood.

2. Inductive Concept Identification Test. The second part of the
criterion test consisted of three concept identification problems, one
problem being given to the children each day over a three-day period.
For each of these concept identification problems, the child was shown
a card on which were drawn rectangular boxes. Each box contained two
pictured objects. The child was told to find the "correct" box on'each
card. After the child pointed to the correct picture he was given con-
firmation and the next card was shown. There were a total of eight cards
per trial. A new set of cards was presented for the second trial and
then the two sets were shown again for the third and fourth trials. If
necessary, as many as eight trials could be given, continuing the pro-
cedure of the first four trials, or until the child could select the
correct box on eight successive cards.

The rules for the inductive problems were as follows:

(1) Joint Denial "Not a comb and not a ring."

(2) Alternative Denial "Not a carrot or not pants."

(3) Disjunction Involving Conjunctive Attributes "Bone and
hammer or leaf and tape."

It will be noted that the rule used for the first problem, Joint Denial,
was'also used in the'tule'application program. The second problem involved
a fifth conceptual rule outlined by Haygood and Bourne, Alternative Denial,
the complement of Conjunction. The third problem involved quite a difficult
rule, Disjunction Involving Conjunctive Attributes.
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In scoring the inductive problems, the total number of errors on all

trials combined was taken as the measure of performance. So as not to bore

children by repetition of a task once mastered, for the children who reached

the criterion by passing on a single trial (a set of eight cards without

error), it was assumed that they would have continued without error for the

full eight trials.

Sub ects

As indicated earlier, the program was administered in two stages. In

the first stage, the original oral program was given to eight children in a

day care center, with eight children from another day care center in the

same neighborhood serving as a control. Unfortunately, it was not possible

to provide instruction at both sites, hence random assignment to both treat-

ments within each center was not undertaken. Because of attrition, the final

number of subjects for this stage was 12, with six in the Oral group and six

in the Control. In the second stage, eight additional children were given a

Non-oral adaptation of the original oral program. Children in this Non-oral

group selected responses for multiple choice items, and answered only "Yes"

or "No" to questions. The subjects in all three groups were Negro children,

approximately five years of age, ranging from 58 to 62 months.

Instructional Program

The instructional program for the Oral group consisted of four sections.

The first unit dealt with negation, followed by conjunction, disjunction,

and joint denial. Within each of these units a sequence of six major steps

was followed: (1) Children were presented with problems in which only the

rule as given. The child was asked to apply this rule to a single item,

for example, "Which picture shows a dog with no collar?" (2) The child re-

peated the rule "A dog with no collar" and then selected an appropriate

picture from among three alternatives. In this stage, children were pre-

sented with the same rule, repeated the rule, and then selected pictures

from a series of items. (3) The children were presented with the rule de-

scribing an object. They were then asked to point to the object, for exam-

ple, "Rover is a dog with no collar. Point to Rover." Here the children

again repeated the rule and were expected to identify the picture on one

item only. (4) The procedure was the same as in Step 3, but the rule was

applied to a series of items. (5) Each Conceptual rule was presented along

with the irrelevant statement. Again the child repeated the rule and iden-

tified the correct picture. (6) The same sequence was followed as in Step 5,

except now the child applied the rule to a series of items.

The oral response for each rule required the child to repeat the rele--.

vant part of the rule for purposes of self-cueing. In the example given

above, the child would be instructed to repeat "no collar" for each card

in this series.

Children were shown 20 examples of each of the four conceptual rules.

The rules were presented so that a fairly random sample of attributes were

used.
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For the instructional program, the attributes consisted of separate
pictures duplicated from a standard picture file. The use of a file con-
taining a large number of pictures allowed the efficient production of the
many frames required for training. The positive instances of the concep-
tual rules of negation and disjunction involved only one picture while the
other two rules, conjunction and joint denial, required two pictures placed

together.

The general format for instruction used stories as a setting for the

task activities. For example, the following story was used to teach nega-

tion to the Oral group:

"It was late at night and everything was quiet at the toy store. All

the people were asleep except: the toy people. 'I'm hungry,' whispered the

toy cowboy. 'I'm hungry coo,' said the toy Santa Claus. So the toy people

decided to look for something to eat.

(Problem 1) "Lec's find all the things the cowboy picked to eat. He

did not eat a pie. Say, 'not a pie'... Poiut to one of the things the cow-

boy picked to eat. (Show first card consisting of two picture choices, one

of which is a pie.) Find something else the cowboy chose to eat. (Show

second card, also with two choices, one of which is a pie. Repeat procedure
for next five items.)

(Problem 2) "Now let's find all the things Santa picked to eat. He did

not eat popcorn. Say, 'no popcorn' "(Five pictures were then shown.)

Administration of Program

All children were given tests and instruction on an individuLl basis by
the experimenter, An assistant was assigned the task of recording the child's

responses and other anecdotal material. All tests and instruction involved
showing the child pictures along with a commentary. Every effort was made
to establish rapport with the child but without affecting the standard in-
structions. The lessons or tests took between 8 to 12 minutes each day.
The testing and instruction were carried on in an area where, unfortunately,
occasional disturbances were created by staff or pupils entering the room.
For any given child, these probably occurred once or twice during the entire
experiment.

Table 2 presents the testing and instruction schedule for the.13 day per-
iod. On, the first day there was a short orientation in which the children
were put at ease by the experimenter; they were asked simple questions in-

volving picture identification. The second day all subjects were given
the rule application pretest. The children in the two experimental groups

then came in every day for a period of seven days. The first three of these

daily lessons dealt with negation, which was judged to be of central impor-
tance. The three conceptual rules, conjunction, joint denial, and dis-
junction were then taught in one daily lesson apiece for the next three days.
On the last day of instruction the experimental groups received practice
using all four rules. Systematic reviews of all the previous learning were

held at the beginning of each daily lesson. Four days were then devoted to

the two posttests, On-the first day, the rule application test was given,
and on each of the remaining three days one of the inductive concept identi-

fication problems.
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In this section, the Oral and Control groups will be compared. Al-
though subjects were not randomly assigned to these two groups, the popu-
lations from which they were drawn appear to be so comparable that the
usual tests of significance have been made. However, it should be kept
in mind that interpretations of the results are subject to this reserva-
tion.

On the rule application test, the Oral group moved from a mean error
score of 26.8 on the pretest to a posttest mean of 15.5, a gain of 11.3
points. The Control, however, showed on the average little improvement;
they had a pretest mean error score of 22.5 and a posttest mean score
of 21.3, a gain of 1.2 points. The difference between the two gain scores,
using a non .parametric test, is significant at the .05 level. The analysis
of covariance (see Table 3) also revealed significant differences, thus
supporting the conclusion that the Oral program did produce a reliable im-
provement in the ability to apply rules.

On the concept identification problems, the Oral group was consider-
ably better than the Control. The overall mean error score for the in-
structed group was 15.3 while the mean for the Control group was 27.2.
On the basis of a 2 x 3 analysis of variance (see Table 4), using a re-
peated measures design with two treatments and three problems, it may be
stated that the difference between the two groups was significant on these
inductive problems.

Final Stage

A few weeks after the completion of the oral program, the non-oral
program was administered to eight children drawn from the same day care
center as the Oral group. While the assumption of random selection is thus
not technically tenable, the fact that these children were from the same.
population and received instruction in a standardized format, seems to just-
ify the use of statistical measures for random samples. Thus all three groups,
the Oral and the Non-oral instructed groups and the uninstructed Control group
have been included in the same analyses.

The mean error score on pre- and postteit administrations of the rule
application test for the Non-oral as well as the Oral and Control groups are
given in Table 5, It may be noted that the Non-oral group showed a gain of
4.6 which was intermediate between that of the Oral and the Control. An anal-,

ysis of covariance, presented in Table 6, failed to show a significant dif-
ference among the three groups. In Figure 1 are presented the graphs for each
of the three groups to show the change from pre- to posttest for each of the
four types of rules. It should be noted that the Oral group improved a good
deal on each of the rules, the Non-oral improved on Joint Denial and Negation,
whereas the Control group showed little .pre- post differences on any of the
subtests.

Figure 2 shows the mean progress over each succession of trials for the

three concept identification problems, by treatments. The results of a repeated
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DAY

1

2

3

4

5

6

7

8

9

TABLE 2

Schedule for Testing and Instruction

ACTIVITY

Orientation

Rule Application Pretest

Instruction:

Negation
Negation and Review itelas
Negation and Review Items
Conjunction and Review Items
Joint Denial and Review Items
Disjunction and Review Items
Review Items on Total Instructional Program

2ootte3ts:

10 Rule Application Test
11 Inductive Concept Identification, Problem 1

12 Inductive Concept Identification, Problem 2
13 Inductive Concept Identification, Problem 3
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TABLE 3

Analysis of Covariance on Rule Application Test

for Oral and Control Groups
With Deductive Pretest as Covariate

Source df MS

Total 10

Error 9 32.28

Treatment 1
, 227.13 7.04*

*p < .05

TABLE 4

Analysis of Variance on Inductive Concept Identification Problems
for Oral and Control Groups

Source df MS 4.

Between Subjects 11

. A. Treatment (Oral
vs. Control)

1 1284.03 . 7.28*

Subjects within Groups 10 176.41

Within Subjects 24

B. Problems 2 3545.59 60.65**

AB 2 1.69

B x Subjects within Groups 20 58.46



TABLE 5

Pretest and Posttest Errors on Rule Application Test

for Oral, Non-oral and Control Groups

with Deductive Pretest as Covariate

Group

Pretest Posttest

N Mean SD Mean SD

Control

Oral

Non-Orld

6 22.5 3.0 21.3 2.9

6 26.8 2.8 15.5 3.1

8 24.5 . 2.9 19.9 3.2

TABLE 6

Analysis of Covariance on Results of Rule Application Test

for Oral, Non-oral and Control Groups

With Deductive Pretest as Covariate

Source df MS

Total 18

Error 16 49.4

Treatment 2 106.4 2.15
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measures analysis of variance for total scores (see Table 7) show that the

differences among groups are highly significant. On the first problem,

Joint Denial, the children in the two instructed groups showed rapid learning
of the rule, whereas the Control group presented a pattern of very slow

acquisition. A similar pattern can be seen for the second concept identi-
fication problem, Alternative Denial, even though this was somewhat differ-
ent from the kind of rule encountered in the program. While the third con-
cept identification problem, Disjunction Involving Conjunction, was much
more difficult for all children, the difference between the progress of the

instructed and uninstructed group is still apparent. It is of interest to

note when, at the conclusion of the individual testing situation for each
problem these children were asked how they knew which picture to select,
not one was able to state the rule at all.

Discussion and Conclusions

The results frola chu first stage clearly indicate that the oral
instruction program was effeccive in improving performance on the rule ap-
plication task. This finding is of particular interest since the posttest
included problems which were somewhat different from those given during
training. The training consisted of instances in which each attribute
was a total picture in itself, e.g., a box containing a toy car and a hat.
The posttest, however, presented the child with instances in which the at-
tributes were part and parcel of the total picture, e.g. a lady with earrings
and a hat. The posttest was thus to some extent a transfer test.

On the inductive learning IA:qt: the superiority of the experimental
groups over the control can be understood in part through the fact that
the test invblved the same kind of problems as the training. Part of the

superiority of the e%Terimental groups may therefore be attributed to
specific factors such au faiailiarity with tilt: pictorial material. Even so,

however, the inductive problems on the test were very different from those
given during instruction; this finding suggests the importance of exploring
further the possible transfer values of such instruction in rule applica-
tion.

The improvement between pre- and posttest for the instructed group is
fairly substantial. While there appears to be far more room for improvement
on -the part of these young subjects on this task, the posttest was designed

to be fairly difficult so as to tease out any differences between the.expera-
imental groups which might differentiate the training effects. A number of

other factors which were involved in the posttest performance need to be
considered: 1) The program itself was fairly :tort with only a limited
amount of time which these children actually spent in training. The lessons

took approximately 10 to 12 minutes per day with a total instructional time
of about one hour and a half. 2) While the drawings presenting the attri-
butes had been checked for familiarity and clarity with a comparable pop-
ulation, these children may not have had as much experience with the at-
tributes as was anticipated.

Comparing the posttest performance of the Oral and the Control, there
is dramatic evidence to support the value of the kind of instruction
provided in this experiment. The Oral group showed very clear improvement



_ - - - Control.

Oral

-o-o-o-o- Non-oral

12 3 4 5 6 7 8

TRIAL NUMBER

Problem No. 1:
Joint Denial

1 2 3 4 5 6 7' 8

TRIAL ,NUMBER

Problem No. 2:
Alternative Denial

1 2 3 4 5 6 7

TRIAL NUMBER

Problem No. 3:
Disjunction Involving
Conjunction.

Figure 2. Mean number of Errors by Trials on Each
Concept Identification Problem, by Treatments

8
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TABLE 7

Analysis of Variance on Concept Identification Problems
for all Treatments

Source df MS F

Between Subjects 19

A "(Treatments) 2 915.82 4.94*

Subjects within groups 17 185.40

Within Subjects 40

B Problems 2 5336.71 11.08**

AB 4 13.87

B x subjects within
groups

34 481.70
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on the test even though the items were substantially different from the

items in the instructional program. Clearly lower class children may
profit by having their attention called to the importance of function
words such as and, or, and not. By providing practice in listening to
rules or descriptions, these children show improvement in following in-
structions and understanding what is said..

It is possible of course that part of this improvement was attributable.
to the ability of children to deal with the specific pictorial features

involved in this type of task. It may be desirable in subsequent studies
to have a control group encounter the same types of attributes and pictures
but without practice in applying the conceptual rules. These control chil-
dren might be asked simply to identify pictures that correspond to a
particular description, in other words, the control group here would be
given practice with only the simple conceptual rule of affirmation.

Of special interest is the finding that the experimental groups perform
so much better on the concept identification problems. On the first
problem the Advantage could be expected, since these children had already
experienced joint denial as a type of On the other hand, they had
also been given other rules which could have offered interference in the
new learning. However, on these new problems, where the rules were somewhat
different from those encountered during instruction, the superiority of the
instructed groups is evident. The finding appears to support the' notion
that in inductive concept learning an important part of the process is
that of hypothesis testing. For this study, however, this explanation
cannot be supported. Even though these instructed youngsters were able
to identify the appropriate positive instances, none of them were able to

verbalize the rule.

It is possible that the experimental groups had an advantage dimply
by being familiar with the pictorial boxes used as stimuli in the task.
For greater experimental rigor in future studies, it would be desirable
to give the Control groups experience With these types of materials.

The data did not support the major hypothesis of the study, providing
no evidence that verbalization of the rule increased the child's competency

in applying rules on the one hand or discovering rules in concept identifi-
cation problems on the other. While the differences in general favdred

the Oral group, they were not reliable. With the few cases used in this

study) there is a danger of making a Type II error. In the investigation
reported in the next chapter,the same hypothesis was included among
those tested. Here, however, a much larger population of subjects was
used And the results can be accepted with greater confidence.
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