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An experiment replicated and extended a previous

study on the value of negative instances in concept learning (i.e.,
an instance of somethlng;whlch -does: not exemplify the concept helps
to make clear what the concept is).. In this experiment, the concept

to be learned was “adverb".

The subjects were seventh grade students.

some groups of subjects read sentences in which the adverb was
identified. Other groups of subjects read pairs of sentences; in one
of these sentences, the word was used as an adverb and was identified
-as such, and in the other sentence, the same word was used as a
different part of speech. The different function the word served in
each sentence of the pair was apparent. Results showed that subjects
learned the concept of adverb better when the negative example was

available..
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The FSU-CAI Center Tech Mema Series is intended
to provide comrmunication to other colleagues and interasted
professionals who aic actively utilizing compufers in their
resezrch. The rationale for the Tech Mcmo Series is three-~
fold. First, pilot studies that show great promise and will
eventuate in research reports can be given a quick distribu-
tion. Secondly, speeches given at professional meetings can
be distribused icy broad review and reaction, Third, the
Tech Memo Series provides for distribution of pre-publication
copies of research and implementation studies that after
proper techuical review will ultimately be found in profes-
sional journals.

In terms of substance, these reports will be concise,
descriptive, and exploratory in nature. While cast withina
CAI research model, 2 number of the reports will deal with
technical implementation topics related to computers and
their language or operating systems. Thus, we here at FSU
trust this Tech Memo Series will serve a useful service and
communication for other workers in the area of computers
and education. Any comments to the authors can be forwarded
via the Florida State University CAI Center.

Duncan N. Hansen
Direc*or

CAI Center
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Effect of Negative Instances in Concept Acquisition

" Using a Verbal Learning Task

Robert D. Tennyson

Florida State University
ABSTRACT

COncept'acquisition was promoted by manjpulating positive and
negative instances. Also, stimulus similarity variable§ produced the
concept classification g;rors-of'overgenera]ization, undergeneralization,
and misconception. The value of negative instances in concept instruc-
tipn»was\investigated in a second adverb learning task by removing thg

-——-— negative instances frdm the six treatment conditions. Subjects (260
Ttotal) were seventh grade students from three school -districts. Subjects
in experiment one reésponded according tg:;hélhypothesized outcomes

(p < .01). In experiment twd the subjects responded -randomly on the
posttest. The results 1nd1cate that negative 1nstances are an 1ntegral

.part of concept acquis1t1on. " The relat1onsh1p between the positive and

negative instances was based upon similarity of irrelevant at;r1butes and

sentence difficulty.
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Effect of Negative Instances in Concept Acquisition

Using a Verbal Learning Task

Robert D. Tennyson

Florida State University

The earliest research dealing with the relationship (ff negative
instances (nonexemplars) to positive instances (exemplars) was Smoke's
; (1933). Smoke used an artificial task in which the exemplars and non- ;
o exemplars were randomly ordered with the order changing after each

: succession through the 1ist. No logical relationship was estebiishe:

AT

;: between exemplars and nonexemplars, resulting in his conclusion that
negatj ve instances were of no value in concept learning..  A-study
which looked at t,hé relationship of exemplars based on critical attri-
butes: was Marrisett and Hovland's (1959) replication of Adams' (1954)
{ study of single task vs. multiple task. They’ ?ound that aﬂ\;qri'ety of o
positive instances was necessary to effect a ir:an,sfg_r of concept attain- ’
5 mént. ‘However, t;herﬁg was .no pperationgl q"efin,ition of thg‘relationship 3

between. exemplars: according to their irrelevant.attributes or any

it b8 g

criteria, Iru investigations of conbmed 1nstances, the equivalent attri-

‘butes of positive and negative instances. were found to be poorly ut1l1zed

RN

: . by human subjects -(Bruner, Goodnow, & Austin, 19563 Donaldson, 1959;
Hovland & Weiss, 1953). ‘l‘hese studies show the lack of an operational

control-batween exemplars and nonexenplars, as does the Smoke study. The '

. concepts: used:in; theseprior stud1es were ﬁnite with the smbject attenpting

ey

m‘:’wgss’»ther,.nu]e~ (critical atvt;rib‘qt;e) from a- §,er:ies»of instances.
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Callentine and Warren (1955) studied positive instances and
concluded that repetition of one or two instances increased attainment.:’
Luborsky (1945) indicated that eight exposures was more effective than
three. These last two studies show that a series of instances is needed,
but no mention is made of the difficulty of the instances or that dis-
crimination of negative instances could be affected by a series which
includes a combination of exemplars and nonexemplars. Irrelevant'attri-
butes as measures of difficulty has been shown in the studies-dealing
with ease of attainment of Conéept classes~(Archer, Baurne, & Brown;'“
1956 ; érown & Archer, 1956; and Béurne, 19575; Fachi of thesé studies
found that as the nuiber of irrelevant attributés increased-thefiearningr
1atenc§ and number of errors also increaséd. They conciudéd'that the-
number of irre]evant;attributes'has a linear re]ationshib With*difficuIty
of 1nstances. ' ‘ '

Negat1ve 1nstances fac1]1tate ]earnlng ‘of ‘concepts by requ1r1ng the
subJect to concentrate on thée critical attribute when presented: a: matched
re]at1onsh1p of exemp]ars and nonexemp]ars. When the exenp]ar and:
nonexenp]ar are as s;mxlar“as possible: in ‘théir irrelevant attributes, :
the not1ceab1e d1fferences aré among the cr1t1ca1 attr1butesa 001oepv
atta1nment research does not prOV1de ‘the subJect With the opportuntty
to focus on the cr1t1ca1 attr1butes by us1ng negat1ve dnstances. ‘Without”

nega11ve 1nstances in concept acqu1s1t1on “the subJect m1ght conce1ve
.

as a cr1t1ca] attr1bute an 1rre1evant attrlbute. f:’ e wen

(S

t A - In.2 stndy by Tennyson, Woo]]ey, and Merril11(1972);. 1ndependent
o 3»:% @i
var1ab1es were 1nvestigated that pred1cted concept acqu1sition and*specifled

c]ass1f1cat1on errors. The resuits of theit study were basedsoncthreew

R!
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stimulus similarity variables: probability, matching, and divergency.
TheAprobability variable referred to the difficulty of the instances.
Pr;bability of each instance was a percentage of subjests who correctly
identified it given only a definition. The matching variable refers to
the relationship between exemplars and nonexemplars. A matched condition
was defined as instancés having similar irrelevant attributes. Divergency
referred to the relationship between two gxgnp]ar;. Exemplars were divergent
when their irrelevant atiributes were as éif%%rent as possible. By logically
manipulating the three independent variables into four treatment conditions,
‘Tennyson et al., predicted four dependent variables. They were (1) |

Correct C]assifi;qfion, all instances, exemplars and nonexemplars, correctly

identified; (2) 0v€}genera]iéation, ﬁbnexemp]arS*sinﬁlar to class members

identified as exemplars; (3) Undergeneralization, low probability exemplars

identified as nonexemplars; and (4) Misconception, exemplars and nonexemplars -

shariﬁg a common irrelevant attribute identifed as class members: The

four strategies consisted of presenting to subjects a definition and task
according to the hypotheses: (1) IF high to low probability, divergent,

and matched, THEN correct c]ass%fication; (2) IF low probability, divergent,
and ‘not matching, THEN overgenefa]ization; (3) IF high probability, divergent,
and métching, THEN ungergenera]izgfign; and (4) IF high to low probability,

‘convergent, and not matching, THEN misconception.
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Hypotheses
The punposes\of the present investigation were: (a) to replicate

the Tennyson et al. (1972) study With a different population and task

to add external validity to the findings; (b) to extend the Tennyson et al.
study in terms of manipulating the stimulus similarity variablec to see

the effect of matching in the undergeneralization dependent variable and
probability rating in the overgeneralization dependent variable (Table 1);
and (c) the effect of negative instances in concept acquisition.

The study was divided into two experiments for clarification of
discussion. Experiment One was the replication cf the Tennyson et al.
(1972) study with'the addition of two classification error conditions
(Table 1), The null hypotheses were predicted for Experirent Two. Negative
instances were removed from each of the six conditions hypethesized in
Experiment One (Table 1). The alternate hypotheses indicated that the
same dependent variables would result even with the exclusion of the non-

exemplars (Table 33). In each condi+1on thz nuil hypotheses predicted a

~random response patiem from the subjects. The removal of the negative

instances would eliminate any observable learning of the concept.

Method

Learning Task

The hehayioral objective of the task was: -Given a sentence, the
subject will*identify by--circling, any adverb(s) in the sentence. Concept

acquis1tion {s requ1red because the subject is presented exemplars and

nonexemplars:: dn 1nstruction and then requ1red to- generalize to previously

unencountered exemplars on the posttest, as well’ as discnm'lnatmq unen-

countered nonexemplars . The adverb concept was chosen for- three reasons.
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6
First: the concept provides an unlimited number of instances. A sentence )
“arrangement would never appear twice. Second: the concept {s generally taught ’
throughout the United States' schools. It seemed relevant to use a
classroom concept that is part.of the English language program. Third:
students would learn verbs, nouns, and adjectives prior to the

Christmas holiday. A short-review woild follow the holiday and then

U U

adverbg would be introduced, followed by pronouns, prepositions, etc.
The students had the preparation of understanding verbs but still were
unacquainted with advérbs as presented in formal education. This
presentation was timed to be the subjects' first introduction to adverbs.

The definition of the adverb used in the learning task was: i

| - An adverb is a word that mAifies (changes meaning of) a
verb, an adjective, or another adverb and answers the question: 3

When?® How? Where? How much? or To what extent? See the following

exanples:
The plane flew yesterday (The adverb modifies the verb.)

™
The dinner was not good. (Modifies the adjective.)

1

. I 1 l .
She sang very well. (Modifies another adverb.) e

When? ‘Where? How? How much?  To what extent?.

once  ’ outside  lamely  rather often runs fastei’

today here sﬂentiy, ve_:_'x poorv ' dances Bes't

etk o,

Se‘lection of sentences. used in- the study followed the procedures
outlined’ by Tennyson and Boutwell (1972). First; a subjective selection
was madé by denti fying: the critical attributes .of the definition, and the

(A

"more: common iFrelevant: attributes. -After 120 sentences were developed

e
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in séts of four--two divergent examples matched to two nonexemplars--an
emirical analysis was conducted. The sentences were randomly scrambizc
and divided in two equal parts. This provided two 1ists which were then
renumbered in reverse order making four tests. A definition of adverbs
was given on the first page of the test aiong with directicns requiring
the subject to circle the adverbs in the sentences that followed. The
results were ordered in terms of trequency of correct responses -ajong
a continuum ranging from 10% to 84%. The mean score was 52%. High

probability sentences were those correctly defined by the subjects-at a

frequency of-65% level and above; low probability sentences wers @it

at 35% level and below.

Procsdire
]‘he’%ﬁ?ﬁs ‘for the six treatments in Experiment One (Table 1)
followed tﬁe's;m format display: general dinections_. pretest on verbs,
pretest. on adverbs (half the subjeé:t,s). task, and posttest. Upon con-
cluding tlie general .directions, read by the experimenter while subjects
read silently, the subjects turned to page.one and began the sel f-instruc-
tional program. A pretest was taken by all subjects to determine leve)
of knowledge of verbs. The pretest, uied as a -qgvari'ate. con;jsted of 20
"septences. The subject was directed to-circle the verb in each sentence.
Half the subjects were then given a second pretest on adyehS‘s. This ‘msr,
-‘ﬁq01‘ped subjects. to iqf:ntj fy adverbs in a sentence by circ"['i’n\jg them,
“ Following ‘the pretest(s) a definition and.brief explanation of adverbs
was présented to all- szjects except those in: the cantrol.group. The.
oily “instruction ‘for -the rest -of -the:program:was .the presentation .of 16
sentences. ‘The format.6f ‘the ‘exémplar/nonexerp 12y displays .consisted. of

eight ;;airs of senterces<-two-each rper’pagge, for example:
. . i
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Example: She is never home.
(verb)
Not an Example: Never is a long time,
(noun) " '
Example: ‘His papers are too messy.
(adj.)
Not an Example: His two papers are messy.
(noun)

The exemplars and nonexemplars were identified-along with underlining
the adverb and diagraming the modifying word (prompting variable). The
word mt_)di fied by the adverb was identified according to its part of
speech. There were no adverbs in the nonexemplar sentences. .
When finished with the program, all subjects took the posttest.
Subjects were directed to read each sentence and identify the adverb by
circling it. There were 30 sentences arranged-in order on two pages.
When finished with the posttest, the sdbject; turned. over. thev program on

the desk and left the testing room. _ ‘
Experiment Two programs were identical to those:in Experiment One,

except that the nonexemplars .were removed. Subjects received the same

pretest on vérbs. Half 'fihe subjects took the -adverb pretest and all the

subjects read the‘ﬂeﬁmtwn of ‘adverbs. Subjects in Experiment Two

| rece\ived thea posttestxwhen finished with, the program (same as Experiment

One sﬁuﬂb;aects) A‘n"’examp]e of the Experiment Two format per-page is as

follows: ',

( owly she wa]ked home.
" (verb)

v \@' NN TSN

o Wt e s
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— 1
Debbie is sound asleep.
(verb

T ¥

She is never home.
(verb

His papers are to0 messy. :
~ (adj.

i
3

Sixteen selections of poetry were selected as the nonrelevant
task for the control ygroup. These subjects ‘took the pretest on verbs,
’and half took the pretest.on adverbs followed by a definition of trochaic
meter and directions to study the poetry. When completed with tneir caue
on poetry, the control group took the same posttest as the experimental
groups.
The programs were printed and stapled together in a self-instruc-
- tional booklet. Once the student began, no questions concerr}ing the
program were answered by the experimenter. Directions -requested the
subjects to not 'return to previous pages. Since the program was nonspeeded,
the subject could spend as much time per page as desired. The posttest was
attached at the end-of the program. The subjects were directed to leave
quietly when finished since it was antici pated that subjects recewing

Expgrimeﬁt Two-would finish before others. ,

Treatment Programs
' .The programs . for the twelve treatment cond1t1ons are 1dent1 fied k =

R P L S

by the dependent'vari able-names. For the correct classification program,

the exemplar sets were arranged ‘from-high to--low probability. Page one

had a high probability set of di vergent exemplars with matched nonexemplars
followed on -page two with a ‘high medium set, page three a l1ow medium set,
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and page four with a low probability set.

to result in a subject generalizing to all exemplars on the advevbg pos t-

This task was hypothesized

test and discriminating the nonexemplars by not identifying them as

exemplars. A sample of the first page of sentences for the classification

program shows high probability exemplars and nonexemplars:

[-— Example:

-

Not an Example:

Divergent

L-—. Example:

Not an Example:

L.MatchedJ

L Matched J

%

Slowly she walked home.
(verb)

Cy

She had a slow walk home.
—* (noun)

Debbie is sound asleep.
(Verbg

I V'
Debbie is a sound sleeper.
(noun)

The overgeneralization program was constructed of only low

probability exemplar sets, that is, all four pages of the program were

low probability exemplars. quever, the nonexemplars from the exemplar

séts were-changed. The new nonexemplars were randomly chosen from other

sets. Such -an unmatched situation would prevent thé subject from dis-

tinguishing the critical attribute of adverbs from some other form of

grammar. This situation is the condition.fbﬁnd in concept attainment

research in which the subject-sées no relévancy in the negative instances.

And as a result, the subject fails to develop & discrimination strategy.

Contrast the“first'pagg~gf~¢he oygrgeneralizatfpn;pgggr@m$(bglgw) with

'wthe first phge'of the classification program:

PR AR

TRPETALE O S ST N
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Example: It was not difficult to explain the word.

Unmatched 4

(RN 7
She had a slow walk home,
(noun)

fn

Not an Example:

Divergent

¥ ]
The -merchant sold out his candy supply.
(verb)

- -Example:

Unmatched 4

A
The pretty baby smiied.
(noun)

b

Not an Example:

‘ne undérgeneralization- task was constructed of only high
probability exe@p]ar sets. Since the nonexemplars were matched, the
entire set was’ésed: The first page of this program was. the same as the
corréct classification-program, with -the succeéding'pages on an equal

Tevel of difficulty. The-example shown-here-is the last page:

| Example: @ The book was eaéﬁlx understood.
l i; (verb).
- i}
" =
8 . J o b
5  Not-an Example: - It was an easy book to understand, -
2 ~ (noun) |
Y .
lz—ngamp]e; —, I shall ‘try ‘harder, %
R verb) :
‘S
’ p B
i LB o ! "V
Not an-Example:.. - T'missed -the ‘harder. problem;. - .
' : ‘ " (noun)

RIS
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| It was hypothesfied that by using only exgmp]ars that had probability
ratingg'éf 60% or above, subjects would not generalize to previously
u nencountered low probability instances because they had not seen the
difficult irrelevant attributes,
For the misconception program the convergent grouping was the
A en&ing; exemplar sets ended in "ly." The exemplar sets included
high and low probab{1ity ratings. Nonexemplars randomly picked from other

exemplar sets }eplaced'the matched nonexemplarg. Following is an example

from this prdgraml

~~  -Example: —— The house is sune]x-ha%ntedi
~ adj.

Unmatched

Much mery would be needed to buy-the ring.
(noun)

Not an Example

e

-—- Convergent ---

Circus clowns are mostly siily,

‘fxample: [
o 9 (adj.)

=
(8]
s 4+
o
£
=

Not an Examp1;] , Never 1is a‘lqng'timei-

(noun)
With the use of -only "1y" ending adverbs:and with unmatched nonexamplars
that did-not have "1y" endings, “it-was hypothésized that. the subject

receiving this conditon Would réspond. to-the- irrelevant attribute of "yt

endings (whether or-fiot” connected “to-adverbs),
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The second overgeneralization (A) program (Table 1) differed
from the first in that a range of probability exemplar sets was.used,
Exemplar sets were the same as used in the correct classification program
but without the matching of nonexemplars. -The discrimination problem
was hypothesizad to occur because of the presentation of unmatched
negative instances.

The only change for the second -undergeneralization (A) program
(Table 1) was the use of unmatched. nonexemplars in the high probability
exemplar sets, The matched -nonexemplars were removed and replaced with

a random selection of unmatched. items.

Tests
The pretest on verbs was a standardized test taken from the

Teacher's Manual of The New Building BetterlEngTish - Grade Seyen; The

pretest on adverbs was also taken from that text. Construction of the
postteéf (Table 2) was based upon the-same criteria.as discussed in the
treatment programs. section, The test itémsiwere taken from the. same
pool of sentences as -the treatment pr@grams;iput were not.used in instruce
tion or on the pretest‘- They were previously -unencountered. instances.
Test construction followed this outline:
7. Convérgént high;pnbbabjﬂity;exgmp1gp,,

. Convergent low probability -exemplar.

3.. “High-probabili ty-nonexemplar ‘matched to number-1,

9. H1gh probab111ty nonexeimplar - unmatched

)

2

3

4. Low probability‘ﬁonexemplaﬁgmaichedaxa number -2,

5 .

6, D1vergent high probab111ty exemplan- pQIred -to- number 1, .
7

7. D1vengentzIqw»prqpapidltxAexgmp1qr‘pq1red.thnumbgriz,




.
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8. High probability ndE;xemplar matched to number 6.

9, Low probability nonexemplar matched to number 7.
10. Low probability nonexemplar unmatched, '

The purpose of the above system i; to predict subject }esponses according
to type of -exemplars and nonexemplars used in instruction. Any number
of the above sets can be ihc]uded in a posttest. For this study, three
sets were used. The 30 sentences were randomly scrambled so that no
patterns were evident to the subjects. To test the dependent variable
of misconception, the words ending in hly" were identified as convergent,
all other ending§ were classified as divergent. Subjects in the miscon-

ception treatment condition were hypothesizedﬁfngT ssify only convergent

high and low probability exemplars and,identi‘y-afﬂg gmp]aré those matched
W

SR

nonexemplars. The classification treatment group was hypothesized to
correctly classify all exemp]afs on the test, The overgeneralization
treatment group was hypothesized to classify.not only the -exemplars but
t hé low-probability matched nonexémplars as instances. They could also
pick high probability matched: and .unmatched: nonexemplars and not be.

pena]izgd‘by an érror. A subject idin this group could -have .classified all

-~30 items as-exemplars. and .still follow: the predicted results: Under=

ggnéra]izatfon‘subjects‘were'hypothé§ized to respond only-to the high .
p robability exemplars: .
Thé hypotheses. were stated- so that the.resulting condition would

"have. fewer errors when its:'scoring pattern was used against the other,

g roups {Table 3). - For-example, the .correct classification -group would

BN s

o PRE A TR R
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have zero errors, while the overgeneralization group would have eight
errors, the undergeneralization group having the second fewest errors
(six), the misconception group having the most (nine), the second over=
generalization group -with eight, and the second undergeneralization group
with six, For each of the other dependent variables, when scored with
i ts pattern, the error would be zero.

The hypothesized response patterns for each of the dependent
variables are given in Table 2. A‘subject was scored with an-error
for.a given dependent variable when his response to a given {tem differes
from the predicted response. Scores were obtained‘for the three sections
of the test and then added together for the four separate dependent
variable conditions. This procedure gave the subjgct four scores, one

for each hypothesized dependent variable.

Experimental Design

A Solomon four design was used so that interaction.of ‘pretesting -
and the treatment could be ‘analyzed to control- -external validity
( Campbell and Stanley, 1963), For-each treatment, one<half of <the
s ubjects received a-pretest on adverbs.. A three-way analysis of covari-:
ance:was used to analyze the. data, The thrée main-.effects were program.
t reatments, pretes§~versu§-no pretest on adverbs, and.sex. .The covariate
was the pretest oh!!enbs; Test for.homogeniety of.regression of withine.
c lass ahdbétwééna%1555531nearity#was,pe;fqrméd.

In-both experiments. the:control::group subjects were the same;.

" The threé-wgy—design increased -the: number .of tréqpmén;s-td.ZG.* Treatment

programs were scrambled by a random number:table ‘(Li, 1964) and assigned

t6 subjects. The basic Qngfiﬁ@niél unit was the individual subject,
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eg #6
eg #16
"eg 43
eg #30
& #15
eg #12
eg #21
eg #8
g #17
eg #4
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Scoring Sheet

1%

TABLE 2

+

-

Note .~~Predicted responses according to conditions. ‘M - m}scon-
ception; G - overgeneralization; U - undergeneralization; C = correct
classification; + =S indicates. this .sentence: is. a positive instance;
- = § indicates this sentence is a negative. instance; .2 =S could

"¢ lassify -as either, no error:possible; eg indicates an. exemplar;

‘eg indicates a -nonexemplar; -# -refers to original test item number,
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‘represéntéd by capital létters, and the predictéd-errors for each dependent

17
Statistical power was calculated from Cohen's (1969) book, with a moderate
F_test effect size (ES) of .25 for the three main effects. An alpha of ¢

was used for all analysis of covariance tests. The total N-size was 260.

Subjects

The instance probability analysis was conducted with 110 seventh
grade students from Springville Middle School (Utah). Three school
districts, Alpine, Provo, and Nebo, provided the 260 subjects used in the

study. The number of subjects randomly selected from each school was

Lincoln Middle School {Alpine)--87 subjects out of 354 total seventn

grade enrollment; Farrer Middie School (Provo)--68 subjects out of 275 o
total seventh grade enrollment; Dixon Middle School (Prov;)--29 subjects

out of 286 total seventh grade enrollment; bayson Middle School (Nebo)--

27 subjects out of 247 total seventh grade enrollment; Spanish Fork Middle

School (Nebo)--25 subjects out of 269 total seventh grade enrollment;

and Springville Middle School--24 subjects out of 274 total seventh

grade enrollment. No subjects were dropped from the. investigation.

Results

Variable. Measures

Each subject had four independent error scores obtained from

responses on ‘the posttest (Table 2), Table '3 .shows the treatment groups,

variablégtihat is, the C (correct.classification): . group.-would -make zero
errors undér»the correct classification variable but it was predicted ‘ F ’i

that 0 (dvergeneralization) group~WOu1d make eight errors, thz U - (under-

generalization) group six errors, the M (misconception) group would makg~nin§
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errors, and OA and UA groups making the same as the 0 and U respectively.
The alternate hypotheses for Experiment Two predicted that the treatmer..
groups would make the same e}rors as in Experiment One. Thus,each group
was predicted to make significantly tewer errors than the othear conditions
when its own dependent variable was analyzed. Likewise, the other ygriatigns
in error scores per group were predicted.

The adjusted covariate means for the 13 groups according to the
dependent variables are listed in Table 3. A separate three-way analysis
of covariance was used for each dependent variable. The four -covariate

F_tests (df = 12,208, = = ,05, power = ,75) on the treatment main effect
| were: Correct Classification, F = 8.35; Overgeneralization, §‘= 10.42;
Undergeneralization, F = 9.05; Micconception, F = 6.03, The main effect
of pretest on adverbs versus no pretest was nonsignificant (gz.= 1,208,

= =,05, power = ,97), except on thé Overgeneralization analysis of
covariance. The pretest group had an adjusted mean of 12.25, while the
no-pretest group had a mean of 11.11. Since the pretested .group haq the
higher mean it was assumed- that the preﬁest had no effect ‘on the posttest
results. Sex-was nonsignificant (df = 1,208, « = .05, power = ,97), excep:
on -the Overgeneralization analysis. The boys had a lowef-idjusted mean
error score of 11.28 to 12,08 for the girls. If this main effect had been
significantly -consistent with the other analyses, a detailed study
Would have-been conducted, It was assumed that sex was not a factor in
this study, No interactions were significant (p.> .05). The posteriori
tests used:were the Newman-Keuls. Sequenfial Tést‘ and Duncan's -New Multiple

" Range festg
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Experiment One

Correct CIas§ification. Subjects receiving the correct classi-

fication program were predicted to identify all the adverbs on the
posttest wi thout responding to cther words as exemplars; that is, they
would make zero errors on the posttest, The other cenditions were
hypothesized to make significantly more errors (Table 3). On both the
Newman=Keuls and Duncarni‘s NMRT, the C group made fewer errors than the
0, M, U, OA, and UA groups and the control group (g-: ,01), This
corresponds to the hypothesis and the predicted ’responses in Table 3,
Therc_ was a difference between the control group -and the U and UA groups
on Duncan's NMRT (p < ,05), The 0 and U groups differed <:n Ouncan‘s
NMRT (p.< ,05). According to Table 3, there was a predicted difference

¢
5
&
L]
£
;
!
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H
H
H
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of two errors between the U group and the 0 group. A three-point error

spread was predicted between U and'M groups but none resuited (p.> .05),
#__Overggnera'lization. Two overgeneralization conditions were

t inveé‘tgga\%\id to analyze the probability variable. In condition une only

1ow probl}lgﬂ’ity instances were used, while in condition two a range was

used. The two overgenaralization groups were nonsignificant -in number-of-

Y T M P i

errors (p > .05) on-the posttest (Table 3). The Newman-Keuls showed a-differ-
ence between the two ovei'genera'lization groups-and tha two undergeneralization
greups (p < .01); this follows the prediction from Table 3 of an érror

spread of 14 points, A difference existed between overgeneralization

groups and M;;ug_d control-groups-on both posteriori tests (&< 01), Ouly

_on the Puncan's NMRT was there.a.difference between overgeneralfzations
groups and C group (p < .05). Other predicted érror differénces from

Table 3-on both tests were between -"uhdg;rfgene'r"a'li"za,tion groups and C

.
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group; and the control group and overgeneralization and C groups
{p < .01). On Duncan's NMRT there was a difference between C group
and M group (p < .05),

Undergeneralization, Two undergeneralization conditions were

investigated, both having high probability exemplars, but one would .

have matched nonexemplars and the other unmatched. The mean errors for'

the two undergeneralization groups were nonsignificantly differ.ent(p_ X y.OS).
The myltiple comparisons of the undergensralization error scores sho;l i’or

b AN
both the Newman-Keuls and Duncan's NMRT that the undergereralization ;** s

differed from the two overgeneralization groups (p < 01). a differeﬁce
of 14 points was predicted. The hypothesized mean difference between the
undergeneralization, groups and the M group (ll points) and control group
resulted (p <..01). The undergeneralization groups and C group error
means were not similar for the Newman-Keuls (p < ,0%) and Duncan's MiRT

4

(p, < .01); the.predicted errors between the C group undergen: raiization
groups was .six (Table 3), Other predicted differences were: 0'g:oup ';nd
C group on both tests (p <. 01), and 0 group and M group on Nev«nan-l(eols‘
(p.< .05) and Duncan's NMRT (p < ,01), There were no error differences
between 0. group and M group (five peint difference was predicted) (p_ > ,0%).

.t Misconception. . A.misconception error was hypothesized if subjects

were presented convergent. ,e)gemp]ars_, sitgi lar irrelevant attributes, and
unmatched: nonexemplars,: In: this investigation the irrelevant ettr:ibote in
which.the subject: was. hypothesized t0 accept as relevant was, the y" eoding.
The results. followed: the. predicted. variatles on all factors on both ‘
tests (p. < .01), that is, the M group differed from the U, OA U. UA -and
control groups. No.mean differences .resuited from the-comparison on

the‘ other five groups as. predicted:in Table 3 (p > .05).
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ﬁxperimgnt Two

The treatment conditions in Experiment Two were the same as
E xperiment One except for the removal of nonexemplars. Table 3 shows
fhat the predicted response errors for each group were the same as
Experiment One.

Correct classification. The paradigm for concept acquisition

assumes a relationshib between positive and negative instances. In
concept attainment the subject is given a set of objecis which keep
reocpurning until mastery. As a result, negative instances are not
uti]izgd by the subject. However, concept acquisition mastery -is

treatment is predicted not to discriminate or even gensralize without
negative instances in .the instruction because of thé‘1§mited number of
positive instances presented. These subjects received the same program
as subjects in the correct classification program of Experiment'Oné;
that is, divergent exemplars on a range of probability, but without the
nonexemplars.. Removal of the. nonexemplars was predicted to produce
random responding on ‘theé posttest. On both multiple comparison tests
the error means in gxpeﬁﬁment Two. wére nonsignificant between the groups
(p > .05),  The C group in: Experiment One’made the fewest errors on the

posttest. However;, no error difference resulted between the -CN group

and the_control .group: (p > .05).

Overgeneralization, The -discrimination problem of urimatched
nonexemplars is further- aggravated. by: the complete rémoval of negative
i nstances.. ‘With:unmatched nonexemplars.the;subject was aware of some

difféieﬁcés;betwegh;@he;two,qbutxwigppg;zngngxemp]qr§ the sibject was

R
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not sure of the relationship between the critical and irreievant attri-
butes. In a program of low probability exemplars which were divergent

and with no nonexemplars, random responses by the subject were hypothesized.
The QN group and the OAN group had similar errors on Newman-Keuls (g> .05),
but there was a difference on Duncan's NMRT (p <-.05). The CAN group

d iffered -from the UAN group and the control group on both tests (p < .01).
OAN group also ‘deviated from MN and CN groups on both tests {g< 01), The
UN and UAN groups were different on Newman-Keuls {p < .05) and Duncan's
NMRT (p < .01). - An.érror change resulted between the 0 and 0A grouns.
(Experiment 1) and the ON group on both tests (p < .01). The difference
between OAN group and 0 and OA groups was on ,Dupcan's NMRT (P- < .05).‘

Underjgenerali zation. - Generalizing to new instances was hypothe-

sized to result from using divergent exemplars. . Negative instances, by
their presence, focused the subject's attention to the irrelevant attributes
that aided in the ability to generalize as well as discriminate. It was
predicted' that subjects receiving-only high probability di vergent'exezmplars,
without ndnéxenplars, would randomly respond on- the adverb posttest. - Groups
UN -and ‘UAN had the same number of -errors -(p-> .05). There were no mean
variations 'bei:ween UN: and UAN g‘i'oup's and the other- groups ‘"(P-. > ,05), |

M group differ’ted -from OAN group .on Duncan's NMRT (p, < +05), A difference
between the -U and UA -groups (Experimerit 1) and UN and UAN groups was on
Duncan ‘s NHRT (p. < .01), and Newman-Keitls- with U“and UA groups and UAN group
(g< ,01), and UN group (p.< :05). |

Misconceptions Mis¢onception in concépt-acquisition was the .

result o’ié-‘t*‘héf's“'ujb'je;ét?-'is'egéiy:i@g‘:‘-gxqmpjar“:s,a;wm ch- stressed: the isame

i rrelevant attributes. Matching éxemplars and fonexemplars tended: to.
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correct this problem. Presenting convergent exemplars without nonexemplars
was hypothesizeq to result in random responses. The convergent irrelevant
atiribute would not produce the same effect as the matched instruction i»

E xperiment One's misconception condition because the subject would not see
the irre]evant'attribute as’a nonexemplar. Thus, the assumption that the
subject would respond to that irrelevant attribute when tested on previously
unencouhtered instances was not hypothasized. On the contrary, random responses
were predicted because tﬁe subject would not distinguish the relevant
attribute. On the adverb posttest subjects were predicted to identify
instapces at-random, There were no differences between the groups on ti's
dependent variable (p > :05), The M group (Experiment 1) had fewer errors
than the M\ group (p < .01).

Discussion

The results of the two experiments added validity to the
T ennyson, Woolley, and Merrill (1972) study because the. conclusions of
the data were similar. Experiment One was a direct replication of -that
earlier study with the extension of the overgeneralization treatment
which mahipylated-ihdepgndent variables of -probability, and undergeneral-
ization treatment which manipu]ated'matched exemplars, . The first over-
generalization group:had the condition of low-probqbility exemplars .only,
with the second ovérgeneralization groupfreceiving a range of probability.

The two undergeneralization: treatment groups reversed: the variable condition

KA 2 s £ RS T

of ‘matched and unmatched. Ihé‘Stquﬂwas eéxtended; to. seventh graders

rather than college stidents.. Experiment. Two. introduced”the fobrthi‘

P e Ao S5

variébié'o?~éx§mp1gr[npﬁéxemp]%nipﬁesentationwto~ana]yzefthe,gffgqts of

negative instances: on coficept acquisition. .
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The independent variable, divergency, dealing with the relation-
ship between exemplars according to their irrelevant attributes was
significant, The misconception group, instructed with adverbs ending
with the same irrelevant attribute, identified as relevant the non-
e xemplars with that same irrelevant attribute. The other treatment con-
ditions received divergent exemplars and did not reqund to the irrelevant
attnibute when associated with a nonexemplar. Generalization within a
concept class was a function of the-divergency variable. By instruc-
ting with very dtfferent exemplars, subjects transferred more readily
Qhen tested with previous]y~unencountered ekemplars; The correct slisr
fication and overgeneralization groups received divergent exemplars and
responded to the more difficult exemplars on the adverb posttest. The
difficulty of exemplars was determined by the instance probability
; analysis which subjectively and empirically rated the .instances accord-
) . ing to ease of recognition. '

Probability, as an independent variable, is unique because

T N TR

i nstances -¢an be -rated on difficulty .prior to developing.-instruction,
~*Sequencing of easy-to=difficult instances can. make instruction more
" attlnéd to the individual. Subjective.rating.of items has- been the

2 ‘4sual procedure in a]i*forms-oflinstructjonalrdgye]qpment,\ Ihe instance

pr65a5111tywana1ysis is a heUristiceappnoachhtquggfining;the,]eye]sﬂ
of ‘difficulty of instances.. .As.irrelevant-attributes. intensity, the
difFicilty of the instance-ircreases.. -Reséarch-as early as. Bourne's
(1957§“has shown- tHiS“TineaF=relationship; 1.0btaining. a: subjective

R ) analysis on ‘gach- instance (see: Tennysonh& Boutwe]lb#1972) and then con=-

s tructing matched pa1rs with, nonexemp]ars s the: first. step., in: deciding

‘which 1nstances to-use- An. the nnstruction of A concept class. - By-.com=- .
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bining the subjective analysis with a probability rating, the sequencing

v
o

of exemplar sets eliminates much. of the guesswork in program development,
The most significant differgnce obtained in Experiment One was between

the two undergeneralization groups and the two overgeneralization groups.
A generalization problem was hypothesized when the subject received only

divérgent high probability instances. The subjeét would not transfer to

o RIS TRRT AHPTC MPELET L AR L AT AR ST ot

‘f ‘ Tow probability adverbs on the posttest. The subject receiving this
treatment made fewer responses on the posttest'than any other group. It
was hypothesized that the overgenera]ization'p“oblem; where the subject
would not discriminate previously unencountered exemplars from nonsvems’
would ‘be promoted by using divergent low- probability instances of adverbs.
! Subjects in this treatment condition responded not only to exemplars but
to large numbers of nonéxemplars. They identified more words as adverbs
than -any other group. The use of the probabiiity variable alone did not
cause this problem. Nonexemplar$ used in the instruction were unmatched.
with éxémplars, In:the second overgeneralization condition, the subjects
i , received a range of probability on exemplars. This would indicate that
the overgeneralization error is an interaction effect of probability. -
This éonclusion is supported by the fact that ‘the correct classification
group was instructed with exemplar sets that had matching and -with sets
séqdehded_jﬁ:a‘rahge of'prbbabi]ity that resulted: in ;the fewest number
of errors of any group.

“The effect of. the matéhing vakiable was shown by the increased
reﬁbohsé'to hoﬁéxéMp]éf§~5y the 'two -overgeneralization.groups -on-the
adverb posttest. 'fn“bofh‘E§§¢§;'tﬁe'ndﬁeXempJars:wereuunmétched“;Onthe‘ f

":ﬁ, ‘f exenplars so that subjects failed to recognize the critical attributes
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from the irrelevant attributes. When given difficult exemplars, the
subjects did respond to the adverbs on the posttest. They could genera®-
j ze to new adverb instances, but they could not discriminate from words
that;were not adverbs. The misconception group had an unmatched
relationship between exemplars and nonexemplars and, likewise, the
subjects failed to distinguish between the critical and irrelevant

attributes of the adverbs on the posttest. The result of the response

B
i

patterns- on the posttest show that the misconception group responded
frequently to words. ending in the irrelevant attribute of "ly," whiie
not responding to other irrelevant attributes as the two overgeneral-
jzation groups did. Thus, by using convergent exemplar -sets the subjects
focused on a common irrelevant attribute shared by all exemplars and
assumed that to be relevant. The interaction effect of matching with
the other variables is illustrated. by the two overgenera]ization-grodps
and"the corrgﬁt classification group. One undergengral{zatipn group
received a matched situation while: the other situation was unmatched.

T here was no-significant difference between their scores.. Therefore,
probability was a more-effective variable in producing. an .undergeneral-
ization :problem on: the posttest. The correct qiaséiffcation_grqqp was
instructed with a métghgd‘relatighship of. exgmp]qrsaqndunqnexemp]grs and
resulted in-a signifiéantly lower error score on- the adverb posttest
thaﬁ~théﬁundergenéraﬂdzationfgroupsﬁwithsmatchﬁd:ngnexemplarsggnd the
oveﬁgéneralizationygroupzutthﬁgqunggﬁof%phopébjdixx-ethg;twp treatment
conditionsstudied by, the.correct classification. group. ,
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A1l of the treatment condition: in Experiment One had nonexemplars.
The subjects responded on the adverb posttest as hypothesized. Experi-
ment Two directions and instructions were the same as Experiment One
except for the removal of the nonexemplars. The alternate hypotheses
predicted the same response patterns for the subjects on the posttest
as in Experiment One. Tﬁe null hypotheses for Experiment Two were sup-
ported- in this study because of the instructional paradigm which hypothe-
sized that concept. Acquisition di;crimination is taught by egemplar
sets that include matched nonexemplars having irrelevant attributes as
similar as possible. On the adverb task u§ed in this study, the subjects
in Experiment Two responded randomly on the posttest. The interpretaciu.
is that the subjects completely qu1ed to acquire the concept of adQerbs
when presented just pcsitive insténces. The failure was both a general-
jzation and discrimination problem. With the removal of the negative.
instances from the correct c]assification_prdgram for the CN condition
in Experiment Two, the subjects did no better than the cd;%?ol group.

There were fewer significant differences in.Expefiment Two between error

"means, and when these differences did occur they were not according to

the alternate hypottieses response patterns as in Experiment One. Concept
acquisition even Qith divergent exemplars and probability is incomplete
without negative instances.

Correct glassification is a result of the interaction of the
four iqggpendent vanjablgs-inveséigateq in this study.- A-variance which
canngt ‘be-explained is ;hét*thgverror-mean score of the correct.classi-

fication group, while significantly .lower tlian thie other conditions, was

' st1i1rﬁigh, An- extension of ‘this stﬁdy.to account for the-.variance
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‘fﬁﬁpre'precise measure of the matching variable, and defining both rele-
(o |

“~yant and irrelevant attributes.

should include sequencing exemplar sets on a more individual basis, A
subject might require more or fewer high probability exemplars based
upon personality differences. Other extensions could include individual

probability ratings done by a heuristic program on a CAI terminal, a
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